PROJECT MANUAL
TAYLOR STREET PLAZA HALLWAY AND APARTMENT
CONDENSING BOILER REPLACEMENT

DeKalb, Illinois
Architect Project #19-12040

Owner:

Housing Authority of the County of DeKalb
310 N. 6th Street,
DeKalb, IL 60115

Architect:

Tyson and Billy Architects, P.C.
4000 Morsay Drive,
Rockford, IL 61107

May 10, 2019

HOUSING AUTHORITY OF THE COUNTY OF DEKALB
NOTICE TO BIDDERS
Housing Authority of the County of DeKalb will receive sealed bids for Project named Taylor Street
Hallway and Apartment Condensing Boiler Replacement at the location below:
507 East Taylor Street, DeKalb, IL 60115
Bids will be received until 2:30 p.m. local time on the 18th day of June 2019 at the offices of Housing
Authority of the County of DeKalb located at 310 North 6th Street, DeKalb, Illinois 60115. At that time and
place all bids will be publicly opened and read aloud.
A pre-bid meeting shall take place on the 5th day, of June 2019 at 10:00 a.m. at the offices of Housing
Authority of the County of DeKalb located at 507 East Taylor Street, DeKalb, Illinois 60115.
Bids must be based on bid documents obtained from the website of Tyson and Billy Architects, P.C.
Hard copies may be obtained upon a deposit of $50 (in the form of cash or check) per set and bidders
will be limited to (3) sets. Deposits will be refunded upon return of the Bidding Documents in good
condition, without markings, notations or other defacing, within (5) days after bid opening. Contractors
that do not submit a bid will not be refunded their deposit. Checks should be made payable to Tyson
and Billy Architects, P.C. If it is desired for bid packets to be shipped to bidder, a separate nonrefundable check shall be made payable to Tyson and Billy Architects, P.C. in the amount of $25 or a
valid UPS or FedEx account number shall be provided.
Bids received must be enclosed in a sealed envelope and clearly marked " Taylor Street Hallway and
Apartment Condensing Boiler Replacement”.
Bid Bond executed by the bidder and acceptable sureties in an amount of not less than 5% of the base
bid shall be submitted with each bid. Failure to submit an acceptable bid bond with the bid will result in
the rejection of the bid.
Attention is called to the provisions for Equal Employment Opportunity and payment of not less than the
minimum salaries and wages set forth in the bid documents.
All Contractors who are awarded construction related contracts must document Affirmative Action to
ensure Equal Opportunity in Employment. This documentation is subject to review by the Regional
Office of the Department of Labor. As a part of normal contract administration, Housing Authority of the
County of DeKalb is responsible for determining the Contractor's compliance with the Equal
Employment Opportunity Clause and Affirmative Action Requirements as well as the Contractor's
performance in executing those requirements.
All MBE/DBE/WBE Contractors, Subcontractors and Suppliers are encouraged to participate on
Housing Authority of the County of DeKalb projects.
Housing Authority of the County of DeKalb reserves the right to accept or reject any and all bids and to
waive any and all technicalities.
No bid shall be withdrawn for a period of (90) calendar days subsequent to the opening of the bids
without the written consent of Housing Authority of the County of DeKalb.
HOUSING AUTHORITY OF THE COUNTY OF DEKALB

U.S. Department of Housing and
Urban Development
Office of Public and Indian Housing

Instructions to Bidders for Contracts
Public and Indian Housing Programs
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1. Bid Preparation and Submission
(a) Bidders are expected to examine the specifications, drawings,
all instructions, and, if applicable, the construction site (see also the
contract clause entitled Site Investigation and Conditions Affecting the Work of the General Conditions of the Contract for Construction). Failure to do so will be at the bidders’ risk.
(b) All bids must be submitted on the forms provided by the Public
Housing Agency/Indian Housing Authority (PHA/IHA). Bidders shall
furnish all the information required by the solicitation. Bids must be
signed and the bidder’s name typed or printed on the bid sheet and
each continuation sheet which requires the entry of information by
the bidder. Erasures or other changes must be initialed by the person
signing the bid. Bids signed by an agent shall be accompanied by
evidence of that agent’s authority. (Bidders should retain a copy of
their bid for their records.)
(c) Bidders must submit as part of their bid a completed form HUD5369-A, “Representations, Certifications, and Other Statements of
Bidders.”
(d) All bid documents shall be sealed in an envelope which shall be
clearly marked with the words “Bid Documents,” the Invitation for
Bids (IFB) number, any project or other identifying number, the
bidder’s name, and the date and time for receipt of bids.
(e) If this solicitation requires bidding on all items, failure to do so will
disqualify the bid. If bidding on all items is not required, bidders
should insert the words “No Bid” in the space provided for any item
on which no price is submitted.
(f) Unless expressly authorized elsewhere in this solicitation, alternate bids will not be considered.
(g) Unless expressly authorized elsewhere in this solicitation, bids
submitted by telegraph or facsimile (fax) machines will not be
considered.
(h) If the proposed contract is for a Mutual Help project (as described in 24 CFR Part 905, Subpart E) that involves Mutual Help
contributions of work, material, or equipment, supplemental information regarding the bid advertisement is provided as an attachment to
this solicitation.
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2. Explanations and Interpretations to Prospective
Bidders
(a) Any prospective bidder desiring an explanation or interpretation
of the solicitation, specifications, drawings, etc., must request it at
least 7 days before the scheduled time for bid opening. Requests
may be oral or written. Oral requests must be confirmed in writing.
The only oral clarifications that will be provided will be those clearly
related to solicitation procedures, i.e., not substantive technical
information. No other oral explanation or interpretation will be
provided. Any information given a prospective bidder concerning
this solicitation will be furnished promptly to all other prospective
bidders as a written amendment to the solicitation, if that information
is necessary in submitting bids, or if the lack of it would be prejudicial
to other prospective bidders.
(b) Any information obtained by, or provided to, a bidder other than
by formal amendment to the solicitation shall not constitute a change
to the solicitation.

3. Amendments to Invitations for Bids
(a) If this solicitation is amended, then all terms and conditions
which are not modified remain unchanged.
(b) Bidders shall acknowledge receipt of any amendment to this
solicitation (1) by signing and returning the amendment, (2) by
identifying the amendment number and date on the bid form, or (3)
by letter, telegram, or facsimile, if those methods are authorized in
the solicitation. The PHA/IHA must receive acknowledgement by the
time and at the place specified for receipt of bids. Bids which fail to
acknowledge the bidder’s receipt of any amendment will result in the
rejection of the bid if the amendment(s) contained information which
substantively changed the PHA’s/IHA’s requirements.
(c) Amendments will be on file in the offices of the PHA/IHA and the
Architect at least 7 days before bid opening.

4. Responsibility of Prospective Contractor
(a) The PHA/IHA will award contracts only to responsible prospective contractors who have the ability to perform successfully under
the terms and conditions of the proposed contract. In determining
the responsibility of a bidder, the PHA/IHA will consider such matters
as the bidder’s:
(1) Integrity;
(2) Compliance with public policy;
(3) Record of past performance; and
(4) Financial and technical resources (including construction
and technical equipment).
(b) Before a bid is considered for award, the bidder may be requested by the PHA/IHA to submit a statement or other documentation regarding any of the items in paragraph (a) above. Failure by the
bidder to provide such additional information shall render the bidder
nonresponsible and ineligible for award.
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5.

Late Submissions, Modifications, and Withdrawal of Bids

(a) Any bid received at the place designated in the solicitation after
the exact time specified for receipt will not be considered unless it is
received before award is made and it:
(1) Was sent by registered or certified mail not later than the
fifth calendar day before the date specified for receipt of offers (e.g.,
an offer submitted in response to a solicitation requiring receipt of
offers by the 20th of the month must have been mailed by the 15th);
(2) Was sent by mail, or if authorized by the solicitation, was
sent by telegram or via facsimile, and it is determined by the PHA/IHA
that the late receipt was due solely to mishandling by the PHA/IHA
after receipt at the PHA/IHA; or
(3) Was sent by U.S. Postal Service Express Mail Next Day
Service - Post Office to Addressee, not later than 5:00 p.m. at the
place of mailing two working days prior to the date specified for
receipt of proposals. The term “working days” excludes weekends
and observed holidays.

6. Bid Opening
All bids received by the date and time of receipt specified in the
solicitation will be publicly opened and read. The time and place of
opening will be as specified in the solicitation. Bidders and other
interested persons may be present.

7. Service of Protest
(a) Definitions. As used in this provision:
“Interested party” means an actual or prospective bidder whose
direct economic interest would be affected by the award of the
contract.
“Protest” means a written objection by an interested party to this
solicitation or to a proposed or actual award of a contract pursuant
to this solicitation.
(b) Protests shall be served on the Contracting Officer by obtaining
written and dated acknowledgement from —

(b) Any modification or withdrawal of a bid is subject to the same
conditions as in paragraph (a) of this provision.
(c) The only acceptable evidence to establish the date of mailing of
a late bid, modification, or withdrawal sent either by registered or
certified mail is the U.S. or Canadian Postal Service postmark both
on the envelope or wrapper and on the original receipt from the U.S.
or Canadian Postal Service. Both postmarks must show a legible
date or the bid, modification, or withdrawal shall be processed as if
mailed late. “Postmark” means a printed, stamped, or otherwise
placed impression (exclusive of a postage meter machine impression) that is readily identifiable without further action as having been
supplied and affixed by employees of the U.S. or Canadian Postal
Service on the date of mailing. Therefore, bidders should request the
postal clerk to place a hand cancellation bull’s-eye postmark on both
the receipt and the envelope or wrapper.
(d) The only acceptable evidence to establish the time of receipt at the
PHA/IHA is the time/date stamp of PHA/IHA on the proposal wrapper or
other documentary evidence of receipt maintained by the PHA/IHA.
(e) The only acceptable evidence to establish the date of mailing of
a late bid, modification, or withdrawal sent by Express Mail Next Day
Service-Post Office to Addressee is the date entered by the post
office receiving clerk on the “Express Mail Next Day Service-Post
Office to Addressee” label and the postmark on both the envelope or
wrapper and on the original receipt from the U.S. Postal Service.
“Postmark” has the same meaning as defined in paragraph (c) of this
provision, excluding postmarks of the Canadian Postal Service.
Therefore, bidders should request the postal clerk to place a legible
hand cancellation bull’s eye postmark on both the receipt and Failure
by a bidder to acknowledge receipt of the envelope or wrapper.
(f) Notwithstanding paragraph (a) of this provision, a late modification of an otherwise successful bid that makes its terms more
favorable to the PHA/IHA will be considered at any time it is received
and may be accepted.
(g) Bids may be withdrawn by written notice, or if authorized by this
solicitation, by telegram (including mailgram) or facsimile machine
transmission received at any time before the exact time set for
opening of bids; provided that written confirmation of telegraphic or
facsimile withdrawals over the signature of the bidder is mailed and
postmarked prior to the specified bid opening time. A bid may be
withdrawn in person by a bidder or its authorized representative if,
before the exact time set for opening of bids, the identity of the person
requesting withdrawal is established and the person signs a receipt
for the bid.
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[Contracting Officer designate the official or location where a protest
may be served on the Contracting Officer]
(c) All protests shall be resolved in accordance with the PHA’s/
IHA’s protest policy and procedures, copies of which are maintained
at the PHA/IHA.

8. Contract Award
(a) The PHA/IHA will evaluate bids in response to this solicitation
without discussions and will award a contract to the responsible
bidder whose bid, conforming to the solicitation, will be most advantageous to the PHA/IHA considering only price and any price-related
factors specified in the solicitation.
(b) If the apparent low bid received in response to this solicitation
exceeds the PHA’s/IHA’s available funding for the proposed contract
work, the PHA/IHA may either accept separately priced items (see
8(e) below) or use the following procedure to determine contract
award. The PHA/IHA shall apply in turn to each bid (proceeding in
order from the apparent low bid to the high bid) each of the separately
priced bid deductible items, if any, in their priority order set forth in
this solicitation. If upon the application of the first deductible item to
all initial bids, a new low bid is within the PHA’s/IHA’s available
funding, then award shall be made to that bidder. If no bid is within
the available funding amount, then the PHA/IHA shall apply the
second deductible item. The PHA/IHA shall continue this process
until an evaluated low bid, if any, is within the PHA’s/IHA’s available
funding. If upon the application of all deductibles, no bid is within the
PHA’s/IHA’s available funding, or if the solicitation does not request
separately priced deductibles, the PHA/IHA shall follow its written
policy and procedures in making any award under this solicitation.
(c) In the case of tie low bids, award shall be made in accordance
with the PHA’s/IHA’s written policy and procedures.
(d) The PHA/IHA may reject any and all bids, accept other than the
lowest bid (e.g., the apparent low bid is unreasonably low), and waive
informalities or minor irregularities in bids received, in accordance
with the PHA’s/IHA’s written policy and procedures.
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(e) Unless precluded elsewhere in the solicitation, the PHA/IHA
may accept any item or combination of items bid.
(f) The PHA/IHA may reject any bid as nonresponsive if it is
materially unbalanced as to the prices for the various items of work
to be performed. A bid is materially unbalanced when it is based on
prices significantly less than cost for some work and prices which are
significantly overstated for other work.
(g) A written award shall be furnished to the successful bidder within
the period for acceptance specified in the bid and shall result in a
binding contract without further action by either party.

9. Bid Guarantee (applicable to construction and equipment contracts exceeding $25,000)
All bids must be accompanied by a negotiable bid guarantee which
shall not be less than five percent (5%) of the amount of the bid. The
bid guarantee may be a certified check, bank draft, U.S. Government
Bonds at par value, or a bid bond secured by a surety company
acceptable to the U.S. Government and authorized to do business in
the state where the work is to be performed. In the case where the
work under the contract will be performed on an Indian reservation
area, the bid guarantee may also be an irrevocable Letter of Credit
(see provision 10, Assurance of Completion, below). Certified
checks and bank drafts must be made payable to the order of the
PHA/IHA. The bid guarantee shall insure the execution of the
contract and the furnishing of a method of assurance of completion
by the successful bidder as required by the solicitation. Failure to
submit a bid guarantee with the bid shall result in the rejection of the
bid. Bid guarantees submitted by unsuccessful bidders will be
returned as soon as practicable after bid opening.

10. Assurance of Completion
(a) Unless otherwise provided in State law, the successful bidder
shall furnish an assurance of completion prior to the execution of any
contract under this solicitation. This assurance may be [Contracting
Officer check applicable items] —
[ ] (1) a performance and payment bond in a penal sum of 100
percent of the contract price; or, as may be required or permitted by
State law;
[ ] (2) separate performance and payment bonds, each for 50
percent or more of the contract price;
[ ] (3) a 20 percent cash escrow;
[ ] (4) a 25 percent irrevocable letter of credit; or,
[ ] (5) an irrevocable letter of credit for 10 percent of the total
contract price with a monitoring and disbursements agreement with
the IHA (applicable only to contracts awarded by an IHA under the
Indian Housing Program).
(b) Bonds must be obtained from guarantee or surety companies
acceptable to the U.S. Government and authorized to do business in
the state where the work is to be performed. Individual sureties will
not be considered. U.S. Treasury Circular Number 570, published
annually in the Federal Register, lists companies approved to act as
sureties on bonds securing Government contracts, the maximum
underwriting limits on each contract bonded, and the States in which
the company is licensed to do business. Use of companies listed in
this circular is mandatory. Copies of the circular may be downloaded
on the U.S. Department of Treasury website http://
www.fms.treas.gov/c570/index.html, or ordered for a minimum fee
by contacting the Government Printing Office at (202) 512-2168.
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(c) Each bond shall clearly state the rate of premium and the total
amount of premium charged. The current power of attorney for the
person who signs for the surety company must be attached to the
bond. The effective date of the power of attorney shall not precede
the date of the bond. The effective date of the bond shall be on or after
the execution date of the contract.
(d) Failure by the successful bidder to obtain the required assurance of completion within the time specified, or within such extended
period as the PHA/IHA may grant based upon reasons determined
adequate by the PHA/IHA, shall render the bidder ineligible for
award. The PHA/IHA may then either award the contract to the next
lowest responsible bidder or solicit new bids. The PHA/IHA may
retain the ineligible bidder’s bid guarantee.

11. Preconstruction Conference (applicable to construction
contracts)
After award of a contract under this solicitation and prior to the start
of work, the successful bidder will be required to attend a
preconstruction conference with representatives of the PHA/IHA and
its architect/engineer, and other interested parties convened by the
PHA/IHA. The conference will serve to acquaint the participants with
the general plan of the construction operation and all other requirements of the contract (e.g., Equal Employment Opportunity, Labor
Standards). The PHA/IHA will provide the successful bidder with the
date, time, and place of the conference.

12. Indian Preference Requirements (applicable only if
this solicitation is for a contract to be performed on a
project for an Indian Housing Authority)
(a) HUD has determined that the contract awarded under this
solicitation is subject to the requirements of section 7(b) of the Indian
Self-Determination and Education Assistance Act (25 U.S.C. 450e(b)).
Section 7(b) requires that any contract or subcontract entered into for
the benefit of Indians shall require that, to the greatest extent feasible
(1) Preferences and opportunities for training and employment
(other than core crew positions; see paragraph (h) below) in connection with the administration of such contracts or subcontracts be
given to qualified “Indians.” The Act defines “Indians” to mean
persons who are members of an Indian tribe and defines “Indian
tribe” to mean any Indian tribe, band, nation, or other organized
group or community, including any Alaska Native village or regional
or village corporation as defined in or established pursuant to the
Alaska Native Claims Settlement Act, which is recognized as eligible
for the special programs and services provided by the United States
to Indians because of their status as Indians; and,
(2) Preference in the award of contracts or subcontracts in
connection with the administration of contracts be given to Indian
organizations and to Indian-owned economic enterprises, as defined in section 3 of the Indian Financing Act of 1974 (25 U.S.C.
1452). That Act defines “economic enterprise” to mean any Indianowned commercial, industrial, or business activity established or
organized for the purpose of profit, except that the Indian ownership
must constitute not less than 51 percent of the enterprise; “Indian
organization” to mean the governing body of any Indian tribe or entity
established or recognized by such governing body; “Indian” to mean
any person who is a member of any tribe, band, group, pueblo, or
community which is recognized by the Federal Government as
eligible for services from the Bureau of Indian Affairs and any
“Native” as defined in the Alaska Native Claims Settlement Act; and
Indian “tribe” to mean any Indian tribe, band, group, pueblo, or
community including Native villages and Native groups (including
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corporations organized by Kenai, Juneau, Sitka, and Kodiak) as
defined in the Alaska Native Claims Settlement Act, which is recognized by the Federal Government as eligible for services from the
Bureau of Indian Affairs.
(b) (1) The successful Contractor under this solicitation shall comply with the requirements of this provision in awarding all subcontracts under the contract and in providing training and employment
opportunities.
(2) A finding by the IHA that the contractor, either (i) awarded
a subcontract without using the procedure required by the IHA, (ii)
falsely represented that subcontracts would be awarded to Indian
enterprises or organizations; or, (iii) failed to comply with the
contractor’s employment and training preference bid statement shall
be grounds for termination of the contract or for the assessment of
penalties or other remedies.
(c) If specified elsewhere in this solicitation, the IHA may restrict the
solicitation to qualified Indian-owned enterprises and Indian organizations. If two or more (or a greater number as specified elsewhere
in the solicitation) qualified Indian-owned enterprises or organizations submit responsive bids, award shall be made to the qualified
enterprise or organization with the lowest responsive bid. If fewer
than the minimum required number of qualified Indian-owned enterprises or organizations submit responsive bids, the IHA shall reject
all bids and readvertise the solicitation in accordance with paragraph
(d) below.
(d) If the IHA prefers not to restrict the solicitation as described in
paragraph (c) above, or if after having restricted a solicitation an
insufficient number of qualified Indian enterprises or organizations
submit bids, the IHA may advertise for bids from non-Indian as well
as Indian-owned enterprises and Indian organizations. Award shall
be made to the qualified Indian enterprise or organization with the
lowest responsive bid if that bid is (1) Within the maximum HUD-approved budget amount established for the specific project or activity for which bids are being
solicited; and
(2) No more than the percentage specified in 24 CFR 905.175(c)
higher than the total bid price of the lowest responsive bid from any
qualified bidder. If no responsive bid by a qualified Indian-owned
economic enterprise or organization is within the stated range of the
total bid price of the lowest responsive bid from any qualified
enterprise, award shall be made to the bidder with the lowest bid.
(e) Bidders seeking to qualify for preference in contracting or
subcontracting shall submit proof of Indian ownership with their bids.
Proof of Indian ownership shall include but not be limited to:
(1) Certification by a tribe or other evidence that the bidder is
an Indian. The IHA shall accept the certification of a tribe that an
individual is a member.

(f) (1) All bidders must submit with their bids a statement describing how they will provide Indian preference in the award of subcontracts. The specific requirements of that statement and the factors
to used by the IHA in determining the statement’s adequacy are
included as an attachment to this solicitation. Any bid that fails to
include the required statement shall be rejected as nonresponsive.
The IHA may require that comparable statements be provided by
subcontractors to the successful Contractor, and may require the
Contractor to reject any bid or proposal by a subcontractor that fails
to include the statement.
(2) Bidders and prospective subcontractors shall submit a
certification (supported by credible evidence) to the IHA in any
instance where the bidder or subcontractor believes it is infeasible to
provide Indian preference in subcontracting. The acceptance or
rejection by the IHA of the certification shall be final. Rejection shall
disqualify the bid from further consideration.
(g) All bidders must submit with their bids a statement detailing their
employment and training opportunities and their plans to provide
preference to Indians in implementing the contract; and the number
or percentage of Indians anticipated to be employed and trained.
Comparable statements from all proposed subcontractors must be
submitted. The criteria to be used by the IHA in determining the
statement(s)’s adequacy are included as an attachment to this
solicitation. Any bid that fails to include the required statement(s), or
that includes a statement that does not meet minimum standards
required by the IHA shall be rejected as nonresponsive.
(h) Core crew employees. A core crew employee is an individual
who is a bona fide employee of the contractor at the time the bid is
submitted; or an individual who was not employed by the bidder at the
time the bid was submitted, but who is regularly employed by the
bidder in a supervisory or other key skilled position when work is
available. Bidders shall submit with their bids a list of all core crew
employees.
(i) Preference in contracting, subcontracting, employment, and
training shall apply not only on-site, on the reservation, or within the
IHA’s jurisdiction, but also to contracts with firms that operate outside
these areas (e.g., employment in modular or manufactured housing
construction facilities).
(j) Bidders should contact the IHA to determine if any additional
local preference requirements are applicable to this solicitation.
(k) The IHA [ ] does [ ] does not [Contracting Officer check
applicable box] maintain lists of Indian-owned economic enterprises
and Indian organizations by specialty (e.g., plumbing, electrical,
foundations), which are available to bidders to assist them in meeting
their responsibility to provide preference in connection with the
administration of contracts and subcontracts.

(2) Evidence such as stock ownership, structure, management, control, financing and salary or profit sharing arrangements of
the enterprise.
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Taylor Street Plaza Hallway and Apartment Condensing Boiler Replacement
19-12040
BID REQUIREMENTS
All Bidders seeking to do business with Housing Authority of the County of DeKalb are required to
submit with any bid the following:

1.
2.

3.

4.
5.
6.
7.
8.

Bid Form with Addenda acknowledged
Bid Guarantee Equal to 5% of the Base Bid in the form of:
a. Bid Bond secured by Surety
b. Certified Check
c. Bank Draft
d. U.S. Bonds at par value.
Hold Harmless Agreement
Non-Collusive Affidavit
Certification of Non-Segregated Facilities
Contractor Certification/Contract Clause Section 3, 24 CFR Part 135 Document #00672 (Section
3 Agreement)
Representations, Certifications, and other Statements of Bidders Public and Indian Housing
Programs (HUD 5369A)
One (1) original and one (1) copy of the bid packet requirements

Any bid which fails to include any of these items may be considered as a nonresponsive bid.
Any questions concerning the bid requirements should be directed to Ron Billy, Tyson and Billy
Architects, at (815) 229-8222 or ron@tysonandbilly.com.

BID REQUIREMENTS

1

Taylor Street Plaza Hallway and Apartment Condensing Boiler Replacement
19-12040

BID FORM
BID FOR:

Taylor Street Plaza Domestic Water Boiler Replacement

TO:

Housing Authority of the County of DeKalb
301 N. 6th Street
DeKalb, Illinois 60115

Sir/Madam:
1.

The undersigned, having familiarized _________________ with the local conditions
affecting the cost of the work, and with the Specifications (including Invitation for Bids,
Instructions to Bidders, this Bid Form, the form of Bid Bond, the Non-collusive Affidavit, the
form of Performance and Payment Bond or Bonds, the General Conditions, the Special
Conditions, and the General Scope of Work), and acknowledging receipt of Addenda No.
__________ through ____________, (if any thereto), as prepared by Tyson and Billy
Architects and on file in the office of Tyson and Billy Architects, 4000 Morsay Dr., Rockford,
Illinois 61107, hereby proposes to:
1.
2.
3.

Furnish all bonds and insurance required by the Bidding Documents.
Accomplish the work in accordance with the Contract.
Complete all work, as shown and specified herein, within 30 consecutive calendar
days from the date of the Notice to Proceed.

Base Bid:
Include all work called for, and/or specified, and described within Contract Documents
1.

For the lump sum of:
______________________________________($_______________________).

In submitting this bid, it is understood that the right is reserved by Housing Authority of the
County of DeKalb to reject any and all bids. If written notice of the acceptance of this bid is
mailed, faxed or delivered to the undersigned within 90 calendar days after the opening thereof,
or at any time thereafter before this bid is withdrawn, the undersigned agrees to execute and
deliver a contract in the prescribed form and furnish the required bond within ten (10) days after
the contract is presented for signature.
Bid Security in the sum of __________________________________________________ Dollars
($_______________), in the form of __________________________ is submitted herewith in
accordance with the Specifications.
Attached hereto is an affidavit in proof that the undersigned has not entered into any collusion with
any person in respect to this proposal or any other proposal or submitting of proposals for the
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Taylor Street Plaza Hallway and Apartment Condensing Boiler Replacement
19-12040

contract for which this proposal is submitted.
The bidder represents that it ( ) has, ( ) has not, participated in a previous contract or subcontract
subject to the equal opportunity clause prescribed by Executive Orders 10925, 11114, or 11246, or
the Secretary of Labor; that they ( ) have, ( ) have not, filed all required compliance reports; and
that representations indicating submission of required compliance reports, signed by proposed
subcontractors, will be obtained prior to subcontract awards. (The above representation need not
be submitted in connection with the contracts or sub-contracts which are exempt from the clause.)
Certification of Nonsegregated Facilities. By signing this bid, the bidder certifies that they do not
maintain or provide for their employees any segregated facilities at any of their establishments, and
that they do not permit their employees to perform their services at any location, under their control,
where segregated facilities are maintained. They certify further that they will not maintain or
provide for their employees any segregated facilities at any of their establishments, and that they
will not permit their employees to perform their services at any location, under their control, where
segregated facilities are maintained. The bidder agrees that breach of this certification is a violation
of the Equal Opportunity clause in this contract. As used in this certification, the term "segregated
facilities" means any waiting rooms, work areas, rest rooms, and wash rooms, restaurants and
other eating areas, time clocks, locker rooms, and other storage or dressing areas, parking lots,
drinking fountains, recreation or entertainment areas, transportation, and housing facilities provided
for employees which are segregated by explicit directive or are in fact segregated on the basis of
race, color, religion, or national origin, because of habit, local custom or otherwise. They further
agree that (except where he has obtained identical certifications from proposed subcontractors for
specific time periods) they will obtain identical certifications from proposed subcontractors prior to
the award of subcontractors exceeding $10,000.00 which are not exempt from the provisions of the
Equal Opportunity clause; that they will retain such certifications in their files; and that they will
forward a notice to their proposed subcontractors as provided in the instructions to bidders.
NOTE: The penalty for making false statements in offers is prescribed in 18 U.S.C. 1001.

DATE:_______________________,20____.

________________________________________
(Name of Bidding Entity)

Official Address:
BY:____________________________________
__________________________________

TITLE:__________________________________

___________________________________

(SIGN ORIGINAL ONLY)

___________________________________
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Taylor Street Plaza Hallway and Apartment Condensing Boiler Replacement
19-12040
BID BOND
KNOW
ALL
PERSONS
BY
_____________________________

THESE

PRESENTS,

that

We

the

undersigned,

____________________________________________________________________________________
(Name of Principal)
as Principal, and ______________________________________________________________________
(Name of Surety)
are held and firmly bound unto the East St. Louis Housing Authority hereinafter called the "Local
Authority", in the penal sum of:
_________________________________________________________ Dollars ($
),
lawful money of the United States, for the payment of which sum well and truly to be made, we bind
ourselves, our heirs, executors, administrators, successors and assigns, jointly and severally, firmly by
these presents.
THE CONDITIONING OF THIS OBLIGATION IS SUCH, that whereas the Principal has submitted the
accompanying bid, dated ____________________________________________________, 20______ for
____________________________________________________________________________________
____________________________________________________________________________________
NOW, THEREFORE, if the Principal shall not withdraw said bid within the period specified therein after
the opening of the same, or, if no period be specified, within ninety (90) days after the said opening, and
shall within the period specified therefore, or, if no period be specified, within ten (10) days after the
prescribed forms are presented to them for signature, enter into a written contract with the Local Authority
in accordance with the bid as accepted, and give bond with good and sufficient surety or sureties, as may
be required, for the faithful performance and proper fulfillment of such contract or in the event of the
withdrawal of said bid within the period specified, or the failure to enter into such contract and give such
bond within the time specified, if the Principal shall pay the bid and amount for which the Local Authority
may procure the required work or supplies or both, if the latter amount be in excess of the former, then
the above obligation shall be void and of no effect, otherwise to remain in full force and virtue.
IN WITNESS THEREOF, the above-bounden parties have executed this instrument under their seal this
________ day of _________________________, 20______, the name and corporate seal of each
corporate party being hereto affixed and these presents duly signed by its undersigned representative,
pursuant to the authority of its governing body.

(SEAL)
(Individual Principal)

(Business Address)
(SEAL)
(Individual Principal)

BID BOND
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Taylor Street Plaza Hallway and Apartment Condensing Boiler Replacement
19-12040
(Business Address)
Attest:

(Corporate Principal)

(Business Address)
By

(SEAL)

Attest:

(Corporate Surety)

(Address)
By

(SEAL)

(Power-of-attorney for person signing for surety company must be attached to bond)

BID BOND
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Taylor Street Plaza Hallway and Apartment Condensing Boiler Replacement
19-12040
HOLD HARMLESS AGREEMENT
All contracts for outside services require that the contractor hold the OWNER (Housing Authority of the County
of Dekalb) harmless of any liability.
The following hold harmless clause is hereby entered into between the OWNER (Housing Authority of the
County of Dekalb) and
___________________________________________________________ (Contractor).
"In consideration of your permitting us, our servants, or agents, employees and representatives from time to
time to enter upon or to place or maintain equipment upon premises owned or controlled by you for the
purposes of servicing our account, we agree to indemnify and hold harmless the Owner and its agents and
employees from and against all claims for personal injury or property damage, including attorney's fees that
may be incurred by the Owner in defending such claims, rising out of or resulting from the performance of the
work and caused in whole or in part by any negligent act or omission of the Owner vendor, or anyone directly
or indirectly employed by the Owner vendor or anyone for whose acts any of them may be liable, the
indemnification obligation under this paragraph shall not be limited in any way by any limitation on the amount
or type of damages, compensation or benefits payable by or for the Owner vender, under Workers
Compensation Acts, Disability Acts, or other Employee Benefit Acts."

Date

Owner (Housing Authority of the County of Dekalb)

Date

Contractor

HOLD HARMLESS AGREEMENT
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Taylor Street Plaza Hallway and Apartment Condensing Boiler Replacement
19-12040
NON-COLLUSIVE AFFIDAVIT

State of: Illinois
County of: DeKalb

__________________________________________________ being first duly sworn, deposes and says:
That he/she is _________________________________ of the party making the foregoing proposal or
bid, that such proposal or bid in genuine and not collusive or sham; that said bidder has not colluded,
conspired, connived or agreed, directly or indirectly, sought by agreement or collusion or communication
of conference, with any person to fix the bid price any other bidder, or to fix any overhead, profit of cost
element of bid price, or that of any other bidder, or to secure any advantage against Housing Authority of
the County of DeKalb or any person interested in the proposed contract, and that all statements in said
proposal or bid are true.

Signature of:

Bidder, if bidder is an individual

Partner, if bidder is a partnership

Officer, if bidder is a corporation

Subscribed and sworn to before me this______________________ day of__________________, 2018.

Notary signature and stamp

NON-COLLUSIVE AGREEMENT
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Taylor Street Plaza Hallway and Apartment Condensing Boiler Replacement
19-12040
CERTIFICATE OF NON-SEGREGATED FACILITIES

We, __________________________________________________________(Company)
Certify that we do not and will not maintain or provide for our employees any segregated
facilities at any of our establishments, and that we do not and will not permit our
employees to perform their services at any location, under our control, where segregated
facilities are maintained. We understand and agree that breach of this certification is a
violation of Equal Opportunity clause required by Executive Order 11246, amended.
As used in this certification, the term "segregated facilities” means any waiting rooms,
work areas, rest rooms and wash rooms, restaurants and other eating areas, time clocks,
locker rooms and other storage or dressing areas, parking lots, drinking fountains,
recreation or entertainment areas, transportation and housing facilities provided for
employees which are segregated by explicit directive or are in fact segregated on the
basis of race, creed, color, or national origin, because of habit, local custom or otherwise.
We further agree that (except where we have obtained identical certifications from
proposed Subcontractors for specific time periods) we will obtain identical certifications
from proposed Subcontractors prior to the award of subcontracts exceeding $10,000
which are not exempt from the provisions of the Equal Opportunity clause; that we will
retain such certification in our files; and that we will forward the following notice to such
proposed Subcontractors (except where the proposed Subcontractors have submitted
identical certifications for specific time periods).
NOTICE TO PROSPECTIVE SUBBUILDERS OF REQUIREMENT FOR CERTIFICATION OF
NON-SEGREGATED FACILITIES. A certification of Non-segregated facilities as required
by the 9 May 1967 order on Elimination of Segregated Facilities, by the Secretary of Labor
(32 Fed. Reg. 7439, 19 May 1967), must be submitted from the provisions either for each
subcontract or for all subcontracts during a period (i.e. quarterly, semi-annually, or
annually).
NOTE: Whoever knowingly and willfully makes any false, fictitious or fraudulent
representation may be liable to criminal prosecution under 18 U.S.C. 1001.

_____________________________
(Name of Company)

Date:

_______________________

By:

_____________________________

Title:

_____________________________

SECTION 3 AGREEMENT

A. The work to be performed under this contract is subject to the requirements of Section 3 of the Housing
and Urban Development Act of 1968, as amended, 12 U.S.C. 1701U (Section 3). The purpose of Section
3 is to ensure that employment and other economic opportunities generated by HUD assistance or HUD
assisted projects covered by Section 3 shall, to the greatest extent feasible be directed to low and very
low income persons, particularly persons who are recipients of HUD assistance for housing.
B. The parties to this contract agree to comply with HUD’s regulations in 24 CFR, Part 135, which
implements Section 3, as evidenced by their execution of this contract, the parties to this contract certify
that they are under no contractual or other impediment that would prevent them from complying with the
Part 135 regulation.
C. The Contractor agrees to send to each labor organization or representative of workers with which the
contractor has a collective bargaining agreement or other understanding, if any, a notice advising the
labor organization or workers representative of the contractor’s commitments under this Section 3 clause
and will post copies of the notice in a conspicuous places at the work site where both employees and
applicants for training and employment positions can see the notice. The notice shall describe the
Section 3 preference, shall set forth minimum number and job titles subject to hire, availability of
apprenticeship and training positions, the qualification for each, and the name and location of the
person(s) taking applications for each of the positions, and the anticipated date the work shall begin.
D. The Contractor agrees to include this Section 3 clause in every subcontract subject to compliance with
regulation in 24 CFR Part 135, and agrees to take appropriate action, as provided in an applicable
provision to the subcontract or in this Section 3 clause, upon a finding that the subcontractor is in violation
of the regulation in 24 CFR Part 135. The contractor will not subcontract with any subcontractor where
the contractor has notice or knowledge that the subcontractor has been found in violation of the
regulations in 24 CFR Part 135.
E. The Contractor will certify that any vacant employment positions, including training positions, that are
filled (1) after the contractor is selected but before the contract is executed, and (2) with persons other
than those to whom the regulations of 24 CFR Part 135 require employment opportunities to be directed,
were not filled to circumvent the contractor’s obligations under 24 CFR Part 135.
F. Noncompliance with HUD’s regulations in 24 CFR Part 135 may result in sanctions; termination of this
contract for default, debarment and/or suspension from future HUD assisted contracts.
G. With respect to the work performed in connection with Section 3 covered Indian Housing Assistance,
Section 7(b) of the Indian Self-Determination and Education Assistance Act (25 U.S.C. 450e) also applies
to the work to be performed under this contract. Section 7(b) requires that to the greatest extent feasible
(I) preference and opportunities for training and employment shall be given to Indians and (II) preference
in award of contracts and subcontracts shall be given to Indian organizations and Indian owned Economic
Enterprises. Parties to this contract that are subject to the provisions of Section 3 and Section 7 (b) agree
to comply with Section 3 to the maximum extent feasible, but not in derogation of compliance with Section
7(b).

H. By signing and submitting this bid packet, the contractor and their subcontractors agree to
comply with HUD’s regulation in 24 CFR Part 135, which implements Section 3.

The above is respectfully submitted by:

Name of Bidder

Date
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Bidder’s Federal ID Number

Business Address, City, State, Zip Code

Signature

Title

Telephone Number
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1.

(c) If the bidder deletes or modifies subparagraph (a)2 above, the
bidder must furnish with its bid a signed statement setting forth in
detail the circumstances of the disclosure.
[ ] [Contracting Officer check if following paragraph is applicable]
(d) Non-collusive affidavit. (applicable to contracts for construction
and equipment exceeding $50,000)
(1) Each bidder shall execute, in the form provided by the PHA/
IHA, an affidavit to the effect that he/she has not colluded with any
other person, firm or corporation in regard to any bid submitted in
response to this solicitation. If the successful bidder did not submit
the affidavit with his/her bid, he/she must submit it within three (3)
working days of bid opening. Failure to submit the affidavit by that
date may render the bid nonresponsive. No contract award will be
made without a properly executed affidavit.
(2) A fully executed "Non-collusive Affidavit" [ ] is, [ ] is not
included with the bid.

2.

Certificate of Independent Price Determination

Contingent Fee Representation and Agreement

(a) Definitions. As used in this provision:

(a) The bidder certifies that-(1) The prices in this bid have been arrived at independently,
without, for the purpose of restricting competition, any consultation,
communication, or agreement with any other bidder or competitor
relating to (i) those prices, (ii) the intention to submit a bid, or (iii) the
methods or factors used to calculate the prices offered;
(2) The prices in this bid have not been and will not be
knowingly disclosed by the bidder, directly or indirectly, to any other
bidder or competitor before bid opening (in the case of a sealed bid
solicitation) or contract award (in the case of a competitive proposal
solicitation) unless otherwise required by law; and
(3) No attempt has been made or will be made by the bidder to
induce any other concern to submit or not to submit a bid for the
purpose of restricting competition.
(b) Each signature on the bid is considered to be a certification by
the signatory that the signatory-(1) Is the person in the bidder's organization responsible for
determining the prices being offered in this bid or proposal, and that
the signatory has not participated and will not participate in any
action contrary to subparagraphs (a)(l) through (a)(3) above; or
(2) (i) Has been authorized, in writing, to act as agent for the
following principals in certifying that those principals have not
participated, and will not participate in any action contrary to
subparagraphs (a)(l) through (a)(3) above.
_______________________________________________ [insert
full name of person(s) in the bidder's organization responsible for
determining the prices offered in this bid or proposal, and the title of
his or her position in the bidder's organization];
(ii) As an authorized agent, does certify that the principals
named in subdivision (b)(2)(i) above have not participated, and will
not participate, in any action contrary to subparagraphs (a)(1)
through (a)(3) above; and

Previous edition is obsolete

(iii) As an agent, has not personally participated, and will
not participate in any action contrary to subparagraphs (a)(1)
through (a)(3) above.
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"Bona fide employee" means a person, employed by a bidder
and subject to the bidder's supervision and control as to time, place,
and manner of performance, who neither exerts, nor proposes to
exert improper influence to solicit or obtain contracts nor holds out
as being able to obtain any contract(s) through improper influence.
"Improper influence" means any influence that induces or tends
to induce a PHA/IHA employee or officer to give consideration or to
act regarding a PHA/IHA contract on any basis other than the merits
of the matter.
(b) The bidder represents and certifies as part of its bid that, except
for full-time bona fide employees working solely for the bidder, the
bidder:
(1) [ ] has, [ ] has not employed or retained any person or
company to solicit or obtain this contract; and
(2) [ ] has, [ ] has not paid or agreed to pay to any person or
company employed or retained to solicit or obtain this contract any
commission, percentage, brokerage, or other fee contingent upon or
resulting from the award of this contract.
(c) If the answer to either (a)(1) or (a)(2) above is affirmative, the
bidder shall make an immediate and full written disclosure to the
PHA/IHA Contracting Officer.
(d) Any misrepresentation by the bidder shall give the PHA/IHA the
right to (1) terminate the contract; (2) at its discretion, deduct from
contract payments the amount of any commission, percentage,
brokerage, or other contingent fee; or (3) take other remedy
pursuant to the contract.

3.

Certification and Disclosure Regarding Payments to
Influence Certain Federal Transactions (applicable to
contracts exceeding $100,000)

(a) The definitions and prohibitions contained in Section 1352 of
title 31, United States Code, are hereby incorporated by reference
in paragraph (b) of this certification.
form HUD-5369-A (11/92)

(b) The bidder, by signing its bid, hereby certifies to the best of his
or her knowledge and belief as of December 23, 1989 that:
(1) No Federal appropriated funds have been paid or will be
paid to any person for influencing or attempting to influence an
officer or employee of any agency, a Member of Congress, an officer
or employee of Congress, or an employee of a Member of Congress
on his or her behalf in connection with the awarding of a contract
resulting from this solicitation;
(2) If any funds other than Federal appropriated funds (including profit or fee received under a covered Federal transaction) have
been paid, or will be paid, to any person for influencing or attempting
to influence an officer or employee of any agency, a Member of
Congress, an officer or employee of Congress, or an employee of a
Member of Congress on his or her behalf in connection with this
solicitation, the bidder shall complete and submit, with its bid, OMB
standard form LLL, "Disclosure of Lobbying Activities;" and
(3) He or she will include the language of this certification in all
subcontracts at any tier and require that all recipients of subcontract
awards in excess of $100,000 shall certify and disclose accordingly.
(c) Submission of this certification and disclosure is a prerequisite
for making or entering into this contract imposed by section 1352,
title 31, United States Code. Any person who makes an expenditure
prohibited under this provision or who fails to file or amend the
disclosure form to be filed or amended by this provision, shall be
subject to a civil penalty of not less than $10,000, and not more than
$100,000, for each such failure.
(d) Indian tribes (except those chartered by States) and Indian
organizations as defined in section 4 of the Indian Self-Determination and Education Assistance Act (25 U.S.C. 450B) are exempt
from the requirements of this provision.

4.

Organizational Conflicts of Interest Certification

The bidder certifies that to the best of its knowledge and belief and
except as otherwise disclosed, he or she does not have any
organizational conflict of interest which is defined as a situation in
which the nature of work to be performed under this proposed
contract and the bidder's organizational, financial, contractual, or
other interests may, without some restriction on future activities:
(a) Result in an unfair competitive advantage to the bidder; or,
(b) Impair the bidder's objectivity in performing the contract work.
[ ] In the absence of any actual or apparent conflict, I hereby certify
that to the best of my knowledge and belief, no actual or apparent
conflict of interest exists with regard to my possible performance of
this procurement.

5.

Bidder's Certification of Eligibility

(a) By the submission of this bid, the bidder certifies that to the best
of its knowledge and belief, neither it, nor any person or firm which
has an interest in the bidder's firm, nor any of the bidder's subcontractors, is ineligible to:
(1) Be awarded contracts by any agency of the United States
Government, HUD, or the State in which this contract is to be
performed; or,
(2) Participate in HUD programs pursuant to 24 CFR Part 24.
(b) The certification in paragraph (a) above is a material representation of fact upon which reliance was placed when making award.
If it is later determined that the bidder knowingly rendered an
erroneous certification, the contract may be terminated for default,
and the bidder may be debarred or suspended from participation in
HUD programs and other Federal contract programs.

Previous edition is obsolete
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6.

Minimum Bid Acceptance Period

(a) "Acceptance period," as used in this provision, means the
number of calendar days available to the PHA/IHA for awarding a
contract from the date specified in this solicitation for receipt of bids.
(b) This provision supersedes any language pertaining to the
acceptance period that may appear elsewhere in this solicitation.
(c) The PHA/IHA requires a minimum acceptance period of
[Contracting Officer insert time period] calendar days.
(d) In the space provided immediately below, bidders may specify
a longer acceptance period than the PHA's/IHA's minimum requirement. The bidder allows the following acceptance period:
calendar days.
(e) A bid allowing less than the PHA's/IHA's minimum acceptance
period will be rejected.
(f) The bidder agrees to execute all that it has undertaken to do, in
compliance with its bid, if that bid is accepted in writing within (1) the
acceptance period stated in paragraph (c) above or (2) any longer
acceptance period stated in paragraph (d) above.

7.

Small, Minority, Women-Owned Business Concern
Representation

The bidder represents and certifies as part of its bid/ offer that it -(a) [ ] is, [ ] is not a small business concern. "Small business
concern," as used in this provision, means a concern, including its
affiliates, that is independently owned and operated, not dominant
in the field of operation in which it is bidding, and qualified as a small
business under the criteria and size standards in 13 CFR 121.
(b) [ ] is, [ ] is not a women-owned business enterprise. "Womenowned business enterprise," as used in this provision, means a
business that is at least 51 percent owned by a woman or women
who are U.S. citizens and who also control and operate the business.
(c) [ ] is, [ ] is not a minority business enterprise. "Minority
business enterprise," as used in this provision, means a business
which is at least 51 percent owned or controlled by one or more
minority group members or, in the case of a publicly owned business,
at least 51 percent of its voting stock is owned by one or more
minority group members, and whose management and daily operations are controlled by one or more such individuals. For the purpose
of this definition, minority group members are:
(Check the block applicable to you)
[ ] Black Americans

[ ] Asian Pacific Americans

[ ] Hispanic Americans

[ ] Asian Indian Americans

[ ] Native Americans

[ ] Hasidic Jewish Americans

8.

Indian-Owned Economic Enterprise and Indian
Organization Representation (applicable only if this
solicitation is for a contract to be performed on a project for an
Indian Housing Authority)

The bidder represents and certifies that it:
(a) [
] is, [
] is not an Indian-owned economic enterprise.
"Economic enterprise," as used in this provision, means any commercial, industrial, or business activity established or organized for
the purpose of profit, which is at least 51 percent Indian owned.
"Indian," as used in this provision, means any person who is a
member of any tribe, band, group, pueblo, or community which is
recognized by the Federal Government as eligible for services from
the Bureau of Indian Affairs and any "Native" as defined in the Alaska
Native Claims Settlement Act.
(b) [ ] is, [ ] is not an Indian organization. "Indian organization,"
as used in this provision, means the governing body of any Indian
tribe or entity established or recognized by such governing body.
Indian "tribe" means any Indian tribe, band, group, pueblo, or
form HUD-5369-A (11/92)

community including Native villages and Native groups (including
corporations organized by Kenai, Juneau, Sitka, and Kodiak) as
defined in the Alaska Native Claims Settlement Act, which is
recognized by the Federal Government as eligible for services from
the Bureau of Indian Affairs.

9.

Certification of Eligibility Under the Davis-Bacon
Act (applicable to construction contracts exceeding $2,000)

(a) By the submission of this bid, the bidder certifies that neither it
nor any person or firm who has an interest in the bidder's firm is a
person or firm ineligible to be awarded contracts by the United States
Government by virtue of section 3(a) of the Davis-Bacon Act or 29
CFR 5.12(a)(1).
(b) No part of the contract resulting from this solicitation shall be
subcontracted to any person or firm ineligible to be awarded
contracts by the United States Government by virtue of section 3(a)
of the Davis-Bacon Act or 29 CFR 5.12(a)(1).
(c) The penalty for making false statements is prescribed in the U.
S. Criminal Code, 18 U.S.C. 1001.

10. Certification of Nonsegregated Facilities (applicable
to contracts exceeding $10,000)
(a) The bidder's attention is called to the clause entitled Equal
Employment Opportunity of the General Conditions of the Contract for Construction.
(b) "Segregated facilities," as used in this provision, means any
waiting rooms, work areas, rest rooms and wash rooms, restaurants
and other eating areas, time clocks, locker rooms and other storage
or dressing areas, parking lots, drinking fountains, recreation or
entertainment areas, transportation, and housing facilities provided
for employees, that are segregated by explicit directive or are in fact
segregated on the basis of race, color, religion, or national origin
because of habit, local custom, or otherwise.
(c) By the submission of this bid, the bidder certifies that it does not
and will not maintain or provide for its employees any segregated
facilities at any of its establishments, and that it does not and will not
permit its employees to perform their services at any location under
its control where segregated facilities are maintained. The bidder
agrees that a breach of this certification is a violation of the Equal
Employment Opportunity clause in the contract.
(d) The bidder further agrees that (except where it has obtained
identical certifications from proposed subcontractors for specific
time periods) prior to entering into subcontracts which exceed
$10,000 and are not exempt from the requirements of the Equal
Employment Opportunity clause, it will:
(1) Obtain identical certifications from the proposed subcontractors;
(2) Retain the certifications in its files; and
(3) Forward the following notice to the proposed subcontractors (except if the proposed subcontractors have submitted identical
certifications for specific time periods):

Notice to Prospective Subcontractors of Requirement for
Certifications of Nonsegregated Facilities
A Certification of Nonsegregated Facilities must be submitted before
the award of a subcontract exceeding $10,000 which is not exempt
from the provisions of the Equal Employment Opportunity clause of
the prime contract. The certification may be submitted either for
each subcontract or for all subcontracts during a period (i.e.,
quarterly, semiannually, or annually).
Note: The penalty for making false statements in bids is prescribed
in 18 U.S.C. 1001.

11. Clean Air and Water Certification (applicable to contracts exceeding $100,000)
The bidder certifies that:
(a) Any facility to be used in the performance of this contract [ ]
is, [ ] is not listed on the Environmental Protection Agency List of
Violating Facilities:
(b) The bidder will immediately notify the PHA/IHA Contracting
Officer, before award, of the receipt of any communication from the
Administrator, or a designee, of the Environmental Protection
Agency, indicating that any facility that the bidder proposes to use
for the performance of the contract is under consideration to be
listed on the EPA List of Violating Facilities; and,
(c) The bidder will include a certification substantially the same as
this certification, including this paragraph (c), in every nonexempt
subcontract.

12. Previous Participation Certificate (applicable to
construction and equipment contracts exceeding $50,000)
(a) The bidder shall complete and submit with his/her bid the Form
HUD-2530, "Previous Participation Certificate." If the successful
bidder does not submit the certificate with his/her bid, he/she must
submit it within three (3) working days of bid opening. Failure to
submit the certificate by that date may render the bid nonresponsive.
No contract award will be made without a properly executed certificate.
(b) A fully executed "Previous Participation Certificate"
[ ] is, [ ] is not included with the bid.

13. Bidder's Signature
The bidder hereby certifies that the information contained in these
certifications and representations is accurate, complete, and
current.
__________________________________________________________________
(Signature and Date)
__________________________________________________________________
(Typed or Printed Name)
__________________________________________________________________
(Title)
__________________________________________________________________
(Company Name)

(Company Address)
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SAMPLE DOCUMENT
Project Number:
Job Title:

Housing Authority of the County of Dekalb
AGREEMENT
THIS AGREEMENT is made this
day of
20
, by and
between Housing Authority of the County of Dekalb, (herein “DHA”), and
, (herein “Contractor”).
WITNESSETH, that the Contractor and the DHA, for the consideration stated herein, mutually
agree as follows:
ARTICLE I – STATEMENT OF WORK.
The Contractor shall furnish all labor, materials, and equipment necessary to perform and complete
all work required in strict accordance with the Contract Documents, as defined in Article IV below.
ARTICLE II – THE CONTRACT PAYMENTS.
DHA shall pay the Contractor for the full performance of the contract, subject to any properly agreed
upon additions and deductions as provided in the specifications, the sum of:
($

).

This amount shall be paid according to the process set forth in the General Conditions.
ARTICLE III – TIME OF COMPLETION.
The Contractor shall begin actual performance hereunder within 5 calendar days from the date of the
Notice to Proceed and all work to be performed by the Contractor shall be completed within
calendar days after the date of the Notice to Proceed (the Completion Date). Notwithstanding the
foregoing, the Contractor shall be excused from completing full performance by the Completion
Date if, during the progress of the work, delay is authorized in writing by DHA, in its reasonable
judgment, for any one or more of the following unforeseen or unavoidable causes:
a.
b.
c.
d.
e.
f.

Inclement weather.
Any act or neglect of DHA.
Changes in the Scope of Work that are approved in writing by DHA.
Any strike that is not the result of any action or inaction of the Contractor.
Flood or natural disaster.
Other good cause, as approved in writing by the DHA.

In the event of any such authorized delay, the Completion Date shall be extended for such reasonable
time as is mutually agreed in writing DHA shall make all final decisions on the justifiability of
causes offered by the Contractor as a basis for any requested extension(s) of time for performance.

Page 1

ARTICLE IV – CONTRACT DOCUMENTS.
The Contract Documents that are incorporated herein and made a part of this agreement are the
following:
a.
b.
c.
d.
e.

Special Conditions
General Conditions
Specifications
Drawings for Construction
Addenda, if any

ARTICLE V – THE AGREEMENT WITH SUBCONTRACTORS.
The General Contractor shall submit one (1) complete originally executed copy of any Agreement
between the General Contractor and any Subcontractor for the DHA’s files. All subcontractor
agreements shall require each subcontractor to be bound to all of the Contract Documents that are
relevant to the work to be performed by the subcontractor.
ARTICLE VI – CONTRACTOR INFORMATION
If Contractor is an individual, doing business under any name other than the individual’s name,
provide the following information:
Individual’s full name:
Business Name:
If Contractor is an entity, provide the following information:
Type of entity:
State of formation:
Qualified to transaction business in Indiana? :

Yes

No

ARTICLE VII – GENERAL
This instrument, together with the Contract Documents, form the entire agreement between the
parties hereto. Contractor acknowledges that he has read and understands this agreement and the
Contract Documents. In the event that any provision in any of the documents that make up the
Contract Documents conflicts with any provisions of any other such document, the provision of the
document first enumerated in the list in Article IV shall govern, except as otherwise specifically
stated. The various provisions in any Addendum shall be construed in the order of preference of the
document which it modifies.
No work under this agreement shall commence until the Contractor receives a Notice to Proceed
issued by DHA.
This agreement may be executed in counterparts, each of which shall be an original, but all of which
when taken together shall constitute one agreement.

IN WITNESS THEREOF, the parties hereto have caused this instrument to be executed in two
(2) original counterparts as of the day and year first above written.
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ATTEST:
Housing Authority of the County of Dekalb
Contractor
DHA
By

Date
By

Date

Printed Name
Printed Name
Title
Title
310 North 6th Street
Address

Address

Dekalb, Illinois 60115
T:
T:

CERTIFICATION:
I,

, certify that I am the

the entity named as Contractor herein; that

of
who signed

this agreement on behalf of the Contractor was then

of

said entity; that said agreement was duly signed for and on behalf of said entity by authority of its
governing body, and is within the scope of its corporate powers.

(Corporate Seal)

Page 3

U.S. Department of Housing and Urban
Development

General Conditions for Construction
Contracts - Public Housing Programs

Office of Public and Indian Housing
OMB Approval No. 2577-0157 (exp. 3/31/2020)

Applicability. This form is applicable to any
construction/development contract greater than $150,000.
This form includes those clauses required by OMB's common rule on grantee procurement, implemented at HUD in 2 CFR 200, and
those requirements set forth in Section 3 of the Housing and Urban Development Act of 1968 and its amendment by the Housing and
Community Development Act of 1992, implemented by HUD at 24 CFR Part 135. The form is required for construction contracts
awarded by Public Housing Agencies (PHAs).
The form is used by Housing Authorities in solicitations to provide necessary contract clauses. If the form were not used, HAs would be
unable to enforce their contracts.
Public reporting burden for this collection of information is estimated to average 1.0 hours per response, including the time for reviewing
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection
of information. Responses to the collection of information are required to obtain a benefit or to retain a benefit.
The information requested does not lend itself to confidentiality.
HUD may not conduct or sponsor, and a person is not required to respond to a collection of information unless it displays a currently
valid OMB number.
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1. Definitions
(a) “Architect” means the person or other entity engaged by
the PHA to perform architectural, engineering, design,
and other services related to the work as provided for in
the contract. When a PHA uses an engineer to act in this
capacity, the terms “architect” and “engineer” shall be
synonymous. The Architect shall serve as a technical
representative of the Contracting Officer. The Architect’s
authority is as set forth elsewhere in this contract.
(b) “Contract” means the contract entered into between the
PHA and the Contractor. It includes the forms of Bid, the
Bid Bond, the Performance and Payment Bond or Bonds
or other assurance of completion, the Certifications,
Representations, and Other Statements of Bidders (form
HUD-5370), these General Conditions of the Contract for
Construction (form HUD-5370), the applicable wage rate
determinations from the U.S. Department of Labor, any
special conditions included elsewhere in the contract, the
specifications, and drawings. It includes all formal
changes to any of those documents by addendum,
change order, or other modification.
(c) “Contracting Officer” means the person delegated the authority by the PHA to enter into, administer, and/or
terminate this contract and designated as such in writing
to the Contractor. The term includes any successor
Contracting Officer and any duly authorized
representative of the Contracting Officer also designated
in writing. The Contracting Officer shall be deemed the
authorized agent of the PHA in all dealings with the
Contractor.
(d) “Contractor” means the person or other entity entering
into the contract with the PHA to perform all of the work
required under the contract.
(e) “Drawings” means the drawings enumerated in the
schedule of drawings contained in the Specifications and
as described in the contract clause entitled Specifications
and Drawings for Construction herein.
(f) “HUD” means the United States of America acting through
the Department of Housing and Urban Development
including the Secretary, or any other person designated to
act on its behalf. HUD has agreed, subject to the
provisions of an Annual Contributions Contract (ACC), to
provide financial assistance to the PHA, which includes
assistance in financing the work to be performed under
this contract. As defined elsewhere in these General
Conditions or the contract documents, the determination
of HUD may be required to authorize changes in the work
or for release of funds to the PHA for payment to the
Contractor. Notwithstanding HUD’s role, nothing in this
contract shall be construed to create any contractual
relationship between the Contractor and HUD.
(g) “Project” means the entire project, whether construction
or rehabilitation, the work for which is provided for in
whole or in part under this contract.
(h) “PHA” means the Public Housing Agency organized
under applicable state laws which is a party to this
contract.
(j) “Specifications” means the written description of the
technical requirements for construction and includes the
criteria and tests for determining whether the
requirements are met.
(l) “Work” means materials, workmanship, and manufacture
and fabrication of components.

3. Architect’s Duties, Responsibilities, and Authority
(a) The Architect for this contract, and any successor, shall
be designated in writing by the Contracting Officer.

2. Contractor’s Responsibility for Work
Previous editions are obsolete
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(a) The Contractor shall furnish all necessary labor,
materials, tools, equipment, and transportation necessary
for performance of the work. The Contractor shall also
furnish all necessary water, heat, light, and power not
made available to the Contractor by the PHA pursuant to
the clause entitled Availability and Use of Utility Services
herein.
(b) The Contractor shall perform on the site, and with its own
organization, work equivalent to at least [
] (12 percent
unless otherwise indicated) of the total amount of work to
be performed under the order. This percentage may be
reduced by a supplemental agreement to this order if,
during performing the work, the Contractor requests a
reduction and the Contracting Officer determines that the
reduction would be to the advantage of the PHA.
(c) At all times during performance of this contract and until
the work is completed and accepted, the Contractor shall
directly superintend the work or assign and have on the
work site a competent superintendent who is satisfactory
to the Contracting Officer and has authority to act for the
Contractor.
(d) The Contractor shall be responsible for all damages to
persons or property that occur as a result of the
Contractor’s fault or negligence, and shall take proper
safety and health precautions to protect the work, the
workers, the public, and the property of others. The
Contractor shall hold and save the PHA, its officers and
agents, free and harmless from liability of any nature
occasioned by the Contractor’s performance. The
Contractor shall also be responsible for all materials
delivered and work performed until completion and
acceptance of the entire work, except for any completed
unit of work which may have been accepted under the
contract.
(e) The Contractor shall lay out the work from base lines and
bench marks indicated on the drawings and be
responsible for all lines, levels, and measurements of all
work executed under the contract. The Contractor shall
verify the figures before laying out the work and will be
held responsible for any error resulting from its failure to
do so.
(f) The Contractor shall confine all operations (including
storage of materials) on PHA premises to areas
authorized or approved by the Contracting Officer.
(g) The Contractor shall at all times keep the work area,
including storage areas, free from accumulations of
waste materials. After completing the work and before
final inspection, the Contractor shall (1) remove from the
premises all scaffolding, equipment, tools, and materials
(including rejected materials) that are not the property of
the PHA and all rubbish caused by its work; (2) leave the
work area in a clean, neat, and orderly condition
satisfactory to the Contracting Officer; (3) perform all
specified tests; and, (4) deliver the installation in
complete and operating condition.
(h) The Contractor’s responsibility will terminate when all
work has been completed, the final inspection made, and
the work accepted by the Contracting Officer. The
Contractor will then be released from further obligation
except as required by the warranties specified elsewhere
in the contract.
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(b) The Architect shall serve as the Contracting Officer’s
technical representative with respect to architectural,
engineering, and design matters related to the work
performed under the contract. The Architect may provide
direction on contract performance. Such direction shall be
within the scope of the contract and may not be of a
nature which: (1) institutes additional work outside the
scope of the contract; (2) constitutes a change as defined
in the Changes clause herein; (3) causes an increase or
decrease in the cost of the contract; (4) alters the
Construction Progress Schedule; or (5) changes any of
the other express terms or conditions of the contract.
(c) The Architect’s duties and responsibilities may include but
shall not be limited to:
(1) Making periodic visits to the work site, and on the
basis of his/her on-site inspections, issuing written
reports to the PHA which shall include all observed
deficiencies. The Architect shall file a copy of the
report with the Contractor’s designated representative
at the site;
(2) Making modifications in drawings and technical
specifications and assisting the Contracting Officer in
the preparation of change orders and other contract
modifications for issuance by the Contracting Officer;
(3) Reviewing and making recommendations with respect
to - (i) the Contractor’s construction progress
schedules; (ii) the Contractor’s shop and detailed
drawings; (iii) the machinery, mechanical and other
equipment and materials or other articles proposed
for use by the Contractor; and, (iv) the Contractor’s
price breakdown and progress payment estimates;
and,
(4) Assisting in inspections, signing Certificates of
Completion, and making recommendations with
respect to acceptance of work completed under the
contract.
4. Other Contracts
The PHA may undertake or award other contracts for
additional work at or near the site of the work under this
contract. The Contractor shall fully cooperate with the
other contractors and with PHA employees and shall
carefully adapt scheduling and performing the work under
this contract to accommodate the additional work, heeding
any direction that may be provided by the Contracting
Officer. The Contractor shall not commit or permit any act
that will interfere with the performance of work by any
other contractor or by PHA employees

6. Construction Progress Schedule
(a) The Contractor shall, within five days after the work
commences on the contract or another period of time
determined by the Contracting Officer, prepare and
submit to the Contracting Officer for approval three copies
of a practicable schedule showing the order in which the
Contractor proposes to perform the work, and the dates
on which the Contractor contemplates starting and
completing the several salient features of the work
(including acquiring labor, materials, and equipment). The
schedule shall be in the form of a progress chart of
suitable scale to indicate appropriately the percentage of
work scheduled for completion by any given date during
the period. If the Contractor fails to submit a schedule
within the time prescribed, the Contracting Officer may
withhold approval of progress payments or take other
remedies under the contract until the Contractor submits
the required schedule.
(b) The Contractor shall enter the actual progress on the
chart as required by the Contracting Officer, and
immediately deliver three copies of the annotated
schedule to the Contracting Officer. If the Contracting
Officer determines, upon the basis of inspection
conducted pursuant to the clause entitled Inspection and
Acceptance of Construction, herein that the Contractor is
not meeting the approved schedule, the Contractor shall
take steps necessary to improve its progress, including
those that may be required by the Contracting Officer,
without additional cost to the PHA. In this circumstance,
the Contracting Officer may require the Contractor to
increase the number of shifts, overtime operations, days
of work, and/or the amount of construction plant, and to
submit for approval any supplementary schedule or
schedules in chart form as the Contracting Officer deems
necessary to demonstrate how the approved rate of
progress will be regained.
(c) Failure of the Contractor to comply with the requirements
of the Contracting Officer under this clause shall be
grounds for a determination by the Contracting Officer that
the Contractor is not prosecuting the work with sufficient
diligence to ensure completion within the time
specified in the Contract. Upon making this
determination, the Contracting Officer may terminate the
Contractor’s right to proceed with the work, or any
separable part of it, in accordance with the Default clause
of this contract.
7. Site Investigation and Conditions Affecting the Work

Construction Requirements
(a) The Contractor acknowledges that it has taken steps
reasonably necessary to ascertain the nature and location
of the work, and that it has investigated and satisfied itself
as to the general and local conditions which can affect the
work or its cost, including but not limited to, (1) conditions
bearing upon transportation, disposal, handling, and
storage of materials; (2) the availability of labor, water,
electric power, and roads;(3) uncertainties of weather,
river stages, tides, or similar physical conditions at the
site; (4) the conformation and conditions of the ground;
and (5) the character of equipment and facilities needed
preliminary to and during work performance. The
Contractor also acknowledges that it has satisfied itself as
to the character, quality, and quantity of surface and
subsurface materials or obstacles to be encountered
insofar as this information is

5. Pre-construction Conference and Notice to Proceed
(a) Within ten calendar days of contract execution, and prior
to the commencement of work, the Contractor shall
attend a preconstruction conference with representatives
of the PHA, its Architect, and other interested parties
convened by the PHA. The conference will serve to
acquaint the participants with the general plan of the
construction operation and all other requirements of the
contract. The PHA will provide the Contractor with the
date, time, and place of the conference.
(b) The contractor shall begin work upon receipt of a written
Notice to Proceed from the Contracting Officer or
designee. The Contractor shall not begin work prior to
receiving such notice.
Previous editions are obsolete
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reasonably ascertainable from an inspection of the site,
including all exploratory work done by the PHA, as well
as from the drawings and specifications made a part of
this contract. Any failure of the Contractor to take the
actions described and acknowledged in this paragraph
will not relieve the Contractor from responsibility for
estimating properly the difficulty and cost of successfully
performing the work, or for proceeding to successfully
perform the work without additional expense to the PHA.
(b) The PHA assumes no responsibility for any conclusions
or interpretations made by the Contractor based on the
information made available by the PHA. Nor does the
PHA assume responsibility for any understanding
reached or representation made concerning conditions
which can affect the work by any of its officers or agents
before the execution of this contract, unless that
understanding or representation is expressly stated in
this contract.
8. Differing Site Conditions
(a) The Contractor shall promptly, and before the conditions
are disturbed, give a written notice to the Contracting
Officer of (1) subsurface or latent physical conditions at
the site which differ materially from those indicated in this
contract, or (2) unknown physical conditions at the
site(s), of an unusual nature, which differ materially from
those ordinarily encountered and generally recognized as
inhering in work of the character provided for in the
contract.
(b) The Contracting Officer shall investigate the site
conditions promptly after receiving the notice. Work shall
not proceed at the affected site, except at the
Contractor’s risk, until the Contracting Officer has
provided written instructions to the Contractor. If the
conditions do materially so differ and cause an increase
or decrease in the Contractor’s cost of, or the time
required for, performing any part of the work under this
contract, whether or not changed as a result of the
conditions, the Contractor shall file a claim in writing to
the PHA within ten days after receipt of such instructions
and, in any event, before proceeding with the work. An
equitable adjustment in the contract price, the delivery
schedule, or both shall be made under this clause and
the contract modified in writing accordingly.
(c) No request by the Contractor for an equitable adjustment
to the contract under this clause shall be allowed, unless
the Contractor has given the written notice required;
provided, that the time prescribed in (a) above for giving
written notice may be extended by the Contracting
Officer.
(d) No request by the Contractor for an equitable adjustment
to the contract for differing site conditions shall be
allowed if made after final payment under this contract.
9. Specifications and Drawings for Construction
(a) The Contractor shall keep on the work site a copy of the
drawings and specifications and shall at all times give the
Contracting Officer access thereto. Anything mentioned
in the specifications and not shown on the drawings, or
shown on the drawings and not mentioned in the
specifications, shall be of like effect as if shown or
mentioned in both. In case of difference between
drawings and specifications, the specifications shall
govern. In case of discrepancy in the figures, in the
drawings, or in the specifications, the matter shall be
Previous editions are obsolete
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promptly submitted to the Contracting Officer, who shall
promptly make a determination in writing. Any adjustment
by the Contractor without such a determination shall be at
its own risk and expense. The Contracting Officer shall
furnish from time to time such detailed drawings and other
information as considered necessary, unless
otherwise provided.
(b) Wherever in the specifications or upon the drawings the
words “directed”, “required”, “ordered”, “designated”,
“prescribed”, or words of like import are used, it shall be
understood that the “direction”, “requirement”, “order”,
“designation”, or “prescription”, of the Contracting Officer
is intended and similarly the words “approved”,
“acceptable”, “satisfactory”, or words of like import shall
mean “approved by”, or “acceptable to”, or “satisfactory
to” the Contracting Officer, unless otherwise expressly
stated.
(c) Where “as shown” “as indicated”, “as detailed”, or
words
of similar import are used, it shall be understood that the
reference is made to the drawings accompanying this
contract unless stated otherwise. The word “provided” as
used herein shall be understood to mean “provide
complete in place” that is “furnished and installed”.
(d) “Shop drawings” means drawings, submitted to the PHA
by the Contractor, subcontractor, or any lower tier
subcontractor, showing in detail (1) the proposed
fabrication and assembly of structural elements and (2)
the installation (i.e., form, fit, and attachment details) of
materials of equipment. It includes drawings, diagrams,
layouts, schematics, descriptive literature, illustrations,
schedules, performance and test data, and similar
materials furnished by the Contractor to explain in detail
specific portions of the work required by the contract. The
PHA may duplicate, use, and disclose in any manner and
for any purpose shop drawings delivered under this
contract.
(e) If this contract requires shop drawings, the Contractor
shall coordinate all such drawings, and review them for
accuracy, completeness, and compliance with other
contract requirements and shall indicate its approval
thereon as evidence of such coordination and review.
Shop drawings submitted to the Contracting Officer
without evidence of the Contractor’s approval may be
returned for resubmission. The Contracting Officer will
indicate an approval or disapproval of the shop drawings
and if not approved as submitted shall indicate the PHA’s
reasons therefore. Any work done before such approval
shall be at the Contractor’s risk. Approval by the
Contracting Officer shall not relieve the Contractor from
responsibility for any errors or omissions in such
drawings, nor from responsibility for complying with the
requirements of this contract, except with respect to
variations described and approved in accordance with (f)
below.
(f) If shop drawings show variations from the contract
requirements, the Contractor shall describe such
variations in writing, separate from the drawings, at the
time of submission. If the Architect approves any such
variation and the Contracting Officer concurs, the
Contracting Officer shall issue an appropriate
modification to the contract, except that, if the variation is
minor or does not involve a change in price or in time of
performance, a modification need not be issued.
(g) It shall be the responsibility of the Contractor to make
timely requests of the PHA for such large scale and full
size drawings, color schemes, and other additional
information, not already in his possession, which shall be
form HUD-5370 (1/2014)

required in the planning and production of the work. Such
requests may be submitted as the need arises, but each
such request shall be filed in ample time to permit
appropriate action to be taken by all parties involved so
as to avoid delay.
(h) The Contractor shall submit to the Contracting Officer for
approval four copies (unless otherwise indicated) of all
shop drawings as called for under the various headings
of these specifications. Three sets (unless otherwise
indicated) of all shop drawings, will be retained by the
PHA and one set will be returned to the Contractor. As
required by the Contracting Officer, the Contractor, upon
completing the work under this contract, shall furnish a
complete set of all shop drawings as finally approved.
These drawings shall show all changes and revisions
made up to the time the work is completed and accepted.
(i) This clause shall be included in all subcontracts at any tier.
It shall be the responsibility of the Contractor to ensure
that all shop drawings prepared by subcontractors are
submitted to the Contracting Officer.
10. As-Built Drawings
(a) “As-built drawings,” as used in this clause, means
drawings submitted by the Contractor or subcontractor at
any tier to show the construction of a particular structure
or work as actually completed under the contract. “As-built
drawings” shall be synonymous with “Record
drawings.”
(b) As required by the Contracting Officer, the Contractor
shall provide the Contracting Officer accurate information
to be used in the preparation of permanent as-built
drawings. For this purpose, the Contractor shall record on
one set of contract drawings all changes from the
installations originally indicated, and record final locations
of underground lines by depth from finish grade and by
accurate horizontal offset distances to permanent surface
improvements such as buildings, curbs, or edges of
walks.
(c) This clause shall be included in all subcontracts at any
tier. It shall be the responsibility of the Contractor to
ensure that all as-built drawings prepared by
subcontractors are submitted to the Contracting Officer.
11. Material and Workmanship
(a) All equipment, material, and articles furnished under this
contract shall be new and of the most suitable grade for
the purpose intended, unless otherwise specifically
provided in this contract. References in the contract to
equipment, material, articles, or patented processes by
trade name, make, or catalog number, shall be regarded
as establishing a standard of quality and shall not be
construed as limiting competition. The Contractor may, at
its option, use any equipment, material, article, or
process that, in the judgment of, and as approved by the
Contracting Officer, is equal to that named in the
specifications, unless otherwise specifically provided in
this contract.
(b) Approval of equipment and materials.
(1) The Contractor shall obtain the Contracting Officer’s
approval of the machinery and mechanical and other
equipment to be incorporated into the work. When
requesting approval, the Contractor shall furnish to the
Contracting Officer the name of the manufacturer, the
model number, and other information concerning the
performance, capacity, nature, and rating of the
Previous editions are obsolete
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machinery and mechanical and other equipment.
When required by this contract or by the Contracting
Officer, the Contractor shall also obtain the
Contracting Officer’s approval of the material or
articles which the Contractor contemplates
incorporating into the work. When requesting
approval, the Contractor shall provide full information
concerning the material or articles. Machinery,
equipment, material, and articles that do not have the
required approval shall be installed or used at the risk
of subsequent rejection.
(2) When required by the specifications or the
Contracting Officer, the Contractor shall submit
appropriately marked samples (and certificates
related to them) for approval at the Contractor’s
expense, with all shipping charges prepaid. The
Contractor shall label, or otherwise properly mark on
the container, the material or product represented, its
place of origin, the name of the producer, the
Contractor’s name, and the identification of the
construction project for which the material or product
is intended to be used.
(3) Certificates shall be submitted in triplicate, describing
each sample submitted for approval and certifying
that the material, equipment or accessory complies
with contract requirements. The certificates shall
include the name and brand of the product, name of
manufacturer, and the location where produced.
(4) Approval of a sample shall not constitute a waiver of
the PHA right to demand full compliance with contract
requirements. Materials, equipment and accessories
may be rejected for cause even though samples have
been approved.
(5) Wherever materials are required to comply with
recognized standards or specifications, such
specifications shall be accepted as establishing the
technical qualities and testing methods, but shall not
govern the number of tests required to be made nor
modify other contract requirements. The Contracting
Officer may require laboratory test reports on items
submitted for approval or may approve materials on
the basis of data submitted in certificates with
samples. Check tests will be made on materials
delivered for use only as frequently as the Contracting
Officer determines necessary to insure compliance of
materials with the specifications. The Contractor will
assume all costs of retesting materials which fail to
meet contract requirements and/or testing materials
offered in substitution for those found deficient.
(6) After approval, samples will be kept in the Project
office until completion of work. They may be built into
the work after a substantial quantity of the materials
they represent has been built in and accepted.
(c) Requirements concerning lead-based paint. The
Contractor shall comply with the requirements concerning
lead-based paint contained in the Lead-Based Paint
Poisoning Prevention Act (42 U.S.C. 4821-4846) as
implemented by 24 CFR Part 35.
12. Permits and Codes
(a) The Contractor shall give all notices and comply with all
applicable laws, ordinances, codes, rules and regulations.
Notwithstanding the requirement of the Contractor to
comply with the drawings and specifications in the
contract, all work installed shall comply with all applicable
codes and regulations as amended by any
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waivers. Before installing the work, the Contractor shall
examine the drawings and the specifications for
compliance with applicable codes and regulations
bearing on the work and shall immediately report any
discrepancy it may discover to the Contracting Officer.
Where the requirements of the drawings and
specifications fail to comply with the applicable code or
regulation, the Contracting Officer shall modify the
contract by change order pursuant to the clause entitled
Changes herein to conform to the code or regulation.
(b) The Contractor shall secure and pay for all permits, fees,
and licenses necessary for the proper execution and
completion of the work. Where the PHA can arrange for
the issuance of all or part of these permits, fees and
licenses, without cost to the Contractor, the contract
amount shall be reduced accordingly.

14. Temporary Heating
The Contractor shall provide and pay for temporary
heating, covering, and enclosures necessary to properly
protect all work and materials against damage by
dampness and cold, to dry out the work, and to facilitate
the completion of the work. Any permanent heating
equipment used shall be turned over to the PHA in the
condition and at the time required by the specifications.
15. Availability and Use of Utility Services

13. Health, Safety, and Accident Prevention
(a) In performing this contract, the Contractor shall:
(1) Ensure that no laborer or mechanic shall be required
to work in surroundings or under working conditions
which are unsanitary, hazardous, or dangerous to
his/her health and/or safety as determined under
construction safety and health standards promulgated
by the Secretary of Labor by regulation;
(2) Protect the lives, health, and safety of other persons;
(3) Prevent damage to property, materials, supplies, and
equipment; and,
(4) Avoid work interruptions.
(b) For these purposes, the Contractor shall:
(1) Comply with regulations and standards issued by the
Secretary of Labor at 29 CFR Part 1926. Failure to
comply may result in imposition of sanctions pursuant
to the Contract Work Hours and Safety Standards Act
(Public Law 91-54, 83 Stat. 96), 40 U.S.C. 3701 et
seq.; and
(2) Include the terms of this clause in every subcontract
so that such terms will be binding on each
subcontractor.
(c) The Contractor shall maintain an accurate record of
exposure data on all accidents incident to work performed
under this contract resulting in death, traumatic injury,
occupational disease, or damage to property, materials,
supplies, or equipment, and shall report this data in the
manner prescribed by 29 CFR Part
1904.
(d) The Contracting Officer shall notify the Contractor of any
noncompliance with these requirements and of the
corrective action required. This notice, when delivered to
the Contractor or the Contractor’s representative at the
site of the work, shall be deemed sufficient notice of the
noncompliance and corrective action required. After
receiving the notice, the Contractor shall immediately
take corrective action. If the Contractor fails or refuses to
take corrective action promptly, the Contracting Officer
may issue an order stopping all or part of the work until
satisfactory corrective action has been taken. The
Contractor shall not base any claim or request for
equitable adjustment for additional time or money on any
stop order issued under these circumstances.
(e) The Contractor shall be responsible for its subcontractors’
compliance with the provisions of this clause. The
Contractor shall take such action with respect to any
subcontract as the PHA, the Secretary of Housing and
Urban Development, or the Secretary of Labor shall
direct as a means of enforcing such provisions.
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(a) The PHA shall make all reasonably required amounts of
utilities available to the Contractor from existing outlets
and supplies, as specified in the contract. Unless
otherwise provided in the contract, the amount of each
utility service consumed shall be charged to or paid for by
the Contractor at prevailing rates charged to the PHA or,
where the utility is produced by the PHA, at reasonable
rates determined by the Contracting Officer. The
Contractor shall carefully conserve any utilities furnished
without charge.
(b) The Contractor, at its expense and in a manner
satisfactory to the Contracting Officer, shall install and
maintain all necessary temporary connections and
distribution lines, and all meters required to measure the
amount of each utility used for the purpose of
determining charges. Before final acceptance of the work
by the PHA, the Contractor shall remove all the
temporary connections, distribution lines, meters, and
associated paraphernalia.
16. Protection of Existing Vegetation, Structures,
Equipment, Utilities, and Improvements
(a) The Contractor shall preserve and protect all structures,
equipment, and vegetation (such as trees, shrubs, and
grass) on or adjacent to the work site, which are not to be
removed under this contract, and which do not
unreasonably interfere with the work required under this
contract.
(b) The Contractor shall only remove trees when specifically
authorized to do so, and shall avoid damaging vegetation
that will remain in place. If any limbs or branches of trees
are broken during performance of this contract, or by the
careless operation of equipment, or by workmen, the
Contractor shall trim those limbs or branches with a clean
cut and paint the cut with a tree-pruning compound as
directed by the Contracting Officer.
(c) The Contractor shall protect from damage all existing
improvements and utilities (1) at or near the work site and
(2) on adjacent property of a third party, the locations of
which are made known to or should be known by the
Contractor. Prior to disturbing the ground at the
construction site, the Contractor shall ensure that all
underground utility lines are clearly marked.
(d) The Contractor shall shore up, brace, underpin, secure,
and protect as necessary all foundations and other parts
of existing structures adjacent to, adjoining, and in the
vicinity of the site, which may be affected by the
excavations or other operations connected with the
construction of the project.
(e) Any equipment temporarily removed as a result of work
under this contract shall be protected, cleaned, and
replaced in the same condition as at the time of award of
this contract.
form HUD-5370 (1/2014)

(f) New work which connects to existing work shall
correspond in all respects with that to which it connects
and/or be similar to existing work unless otherwise
required by the specifications.
(g) No structural members shall be altered or in any way
weakened without the written authorization of the
Contracting Officer, unless such work is clearly specified
in the plans or specifications.
(h) If the removal of the existing work exposes discolored or
unfinished surfaces, or work out of alignment, such
surfaces shall be refinished, or the material replaced as
necessary to make the continuous work uniform and
harmonious. This, however, shall not be construed to
require the refinishing or reconstruction of dissimilar
finishes previously exposed, or finished surfaces in good
condition, but in different planes or on different levels
when brought together by the removal of intervening
work, unless such refinishing or reconstruction is
specified in the plans or specifications.
(i) The Contractor shall give all required notices to any
adjoining or adjacent property owner or other party before
the commencement of any work.
(j) The Contractor shall indemnify and save harmless the
PHA from any damages on account of settlement or the
loss of lateral support of adjoining property, any damages
from changes in topography affecting drainage, and from
all loss or expense and all damages for which the PHA
may become liable in consequence of such injury or
damage to adjoining and adjacent structures and their
premises.
(k) The Contractor shall repair any damage to vegetation,
structures, equipment, utilities, or improvements,
including those that are the property of a third party,
resulting from failure to comply with the requirements of
this contract or failure to exercise reasonable care in
performing the work. If the Contractor fails or refuses to
repair the damage promptly, the Contracting Officer may
have the necessary work performed and charge the cost
to the Contractor.

The contactor shall comply with the Clean Air Act, as
amended, 42 USC 7401 et seq., the Federal Water
Pollution Control Water Act, as amended, 33 U.S.C. 1251
et seq., and standards issued pursuant thereto in the
facilities in which this contract is to be performed.
19. Energy Efficiency
The Contractor shall comply with mandatory standards
and policies relating to energy efficiency which are
contained in the energy conservation plan issued in
compliance with the Energy Policy and Conservation Act
(Pub.L. 94-163) for the State in which the work under the
contract is performed.
20. Inspection and Acceptance of Construction

17. Temporary Buildings and Transportation of Materials
(a) Temporary buildings (e.g., storage sheds, shops, offices,
sanitary facilities) and utilities may be erected by the
Contractor only with the approval of the Contracting
Officer and shall be built with labor and materials
furnished by the Contractor without expense to the PHA.
The temporary buildings and utilities shall remain the
property of the Contractor and shall be removed by the
Contractor at its expense upon completion of the work.
With the written consent of the Contracting Officer, the
buildings and utilities may be abandoned and need not
be removed.
(b) The Contractor shall, as directed by the Contracting
Officer, use only established roadways, or use temporary
roadways constructed by the Contractor when and as
authorized by the Contracting Officer. When materials are
transported in prosecuting the work, vehicles shall not be
loaded beyond the loading capacity recommended by the
manufacturer of the vehicle or prescribed by any federal,
state, or local law or regulation. When it is necessary to
cross curbs or sidewalks, the Contractor shall protect them
from damage. The Contractor shall repair or pay for the
repair of any damaged curbs, sidewalks, or roads.
18. Clean Air and Water
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(a) Definitions. As used in this clause (1) “Acceptance” means the act of an authorized
representative of the PHA by which the PHA approves
and assumes ownership of the work performed under this
contract. Acceptance may be partial or complete.
(2) “Inspection” means examining and testing the work
performed under the contract (including, when
appropriate, raw materials, equipment, components, and
intermediate assemblies) to determine whether it
conforms to contract requirements.
(3) “Testing” means that element of inspection that
determines the properties or elements, including
functional operation of materials, equipment, or their
components, by the application of established scientific
principles and procedures.
(b) The Contractor shall maintain an adequate inspection
system and perform such inspections as will ensure that
the work performed under the contract conforms to
contract requirements. All work is subject to PHA
inspection and test at all places and at all reasonable
times before acceptance to ensure strict compliance with
the terms of the contract.
(c) PHA inspections and tests are for the sole benefit of the
PHA and do not: (1) relieve the Contractor of
responsibility for providing adequate quality control
measures; (2) relieve the Contractor of responsibility for
loss or damage of the material before acceptance; (3)
constitute or imply acceptance; or, (4) affect the
continuing rights of the PHA after acceptance of the
completed work under paragraph (j) below.
(d) The presence or absence of the PHA inspector does not
relieve the Contractor from any contract requirement, nor
is the inspector authorized to change any term or
condition of the specifications without the Contracting
Officer’s written authorization. All instructions and
approvals with respect to the work shall be given to the
Contractor by the Contracting Officer.
(e) The Contractor shall promptly furnish, without additional
charge, all facilities, labor, and material reasonably
needed for performing such safe and convenient
inspections and tests as may be required by the
Contracting Officer. The PHA may charge to the
Contractor any additional cost of inspection or test when
work is not ready at the time specified by the Contractor
for inspection or test, or when prior rejection makes
reinspection or retest necessary. The PHA shall perform
all inspections and tests in a manner that will not
unnecessarily delay the work. Special, full size, and
performance tests shall be performed as described in the
contract.
form HUD-5370 (1/2014)

(f) The PHA may conduct routine inspections of the
construction site on a daily basis.
(g) The Contractor shall, without charge, replace or correct
work found by the PHA not to conform to contract
requirements, unless the PHA decides that it is in its
interest to accept the work with an appropriate
adjustment in contract price. The Contractor shall
promptly segregate and remove rejected material from
the premises.
(h) If the Contractor does not promptly replace or correct
rejected work, the PHA may (1) by contract or otherwise,
replace or correct the work and charge the cost to the
Contractor, or (2) terminate for default the Contractor’s
right to proceed.
(i) If any work requiring inspection is covered up without approval of the PHA, it must, if requested by the Contracting
Officer, be uncovered at the expense of the Contractor. If
at any time before final acceptance of the entire work, the
PHA considers it necessary or advisable, to examine
work already completed by removing or tearing it out, the
Contractor, shall on request, promptly furnish all
necessary facilities, labor, and material. If such work is
found to be defective or nonconforming in any material
respect due to the fault of the Contractor or its
subcontractors, the Contractor shall defray all the
expenses of the examination and of satisfactory
reconstruction. If, however, such work is found to meet
the requirements of the contract, the Contracting Officer
shall make an equitable adjustment to cover the cost of
the examination and reconstruction, including, if
completion of the work was thereby delayed, an
extension of time.
(j) The Contractor shall notify the Contracting Officer, in
writing, as to the date when in its opinion all or a
designated portion of the work will be substantially
completed and ready for inspection. If the Architect
determines that the state of preparedness is as
represented, the PHA will promptly arrange for the
inspection. Unless otherwise specified in the contract, the
PHA shall accept, as soon as practicable after completion
and inspection, all work required by the contract or that
portion of the work the Contracting Officer determines and
designates can be accepted separately. Acceptance shall
be final and conclusive except for latent defects, fraud,
gross mistakes amounting to fraud, or the PHA’s right
under any warranty or guarantee.
21. Use and Possession Prior to Completion
(a) The PHA shall have the right to take possession of or use
any completed or partially completed part of the work.
Before taking possession of or using any work, the
Contracting Officer shall furnish the Contractor a list of
items of work remaining to be performed or corrected on
those portions of the work that the PHA intends to take
possession of or use. However, failure of the Contracting
Officer to list any item of work shall not relieve the
Contractor of responsibility for complying with the terms of
the contract. The PHA’s possession or use shall not be
deemed an acceptance of any work under the contract.
(b) While the PHA has such possession or use, the
Contractor shall be relieved of the responsibility for (1) the
loss of or damage to the work resulting from the PHA’s
possession or use, notwithstanding the terms of the
clause entitled Permits and Codes herein; (2) all
maintenance costs on the areas occupied; and, (3)
furnishing heat, light, power, and water used in the areas
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occupied without proper remuneration therefore. If prior
possession or use by the PHA delays the progress of the
work or causes additional expense to the Contractor, an
equitable adjustment shall be made in the contract price
or the time of completion, and the contract shall be
modified in writing accordingly.
22. Warranty of Title
The Contractor warrants good title to all materials,
supplies, and equipment incorporated in the work and
agrees to deliver the premises together with all
improvements thereon free from any claims, liens or
charges, and agrees further that neither it nor any other
person, firm or corporation shall have any right to a lien
upon the premises or anything appurtenant thereto.
23. Warranty of Construction
(a) In addition to any other warranties in this contract, the
Contractor warrants, except as provided in paragraph (j)
of this clause, that work performed under this contract
conforms to the contract requirements and is free of any
defect in equipment, material, or workmanship performed
by the Contractor or any subcontractor or supplier at any
tier. This warranty shall continue for a period of
(one year unless otherwise indicated) from the date of final
acceptance of the work. If the PHA takes possession of
any part of the work before final acceptance, this warranty
shall continue for a period of (one year unless otherwise
indicated) from the date that the PHA takes
possession.
(b) The Contractor shall remedy, at the Contractor’s
expense, any failure to conform, or any defect. In
addition, the Contractor shall remedy, at the Contractor’s
expense, any damage to PHA-owned or controlled real or
personal property when the damage is the result of—
(1) The Contractor’s failure to conform to contract requirements; or
(2) Any defects of equipment, material, workmanship or
design furnished by the Contractor.
(c) The Contractor shall restore any work damaged in
fulfilling the terms and conditions of this clause. The
Contractor’s warranty with respect to work repaired or
replaced will run for (one year unless otherwise indicated)
from the date of repair or replacement.
(d) The Contracting Officer shall notify the Contractor, in
writing, within a reasonable time after the discovery of
any failure, defect or damage.
(e) If the Contractor fails to remedy any failure, defect, or
damage within a reasonable time after receipt of notice,
the PHA shall have the right to replace, repair or
otherwise remedy the failure, defect, or damage at the
Contractor’s expense.
(f) With respect to all warranties, express or implied, from
subcontractors, manufacturers, or suppliers for work
performed and materials furnished under this contract,
the Contractor shall:
(1) Obtain all warranties that would be given in normal
commercial practice;
(2) Require all warranties to be executed in writing, for the
benefit of the PHA; and,
(3) Enforce all warranties for the benefit of the PHA.
(g) In the event the Contractor’s warranty under paragraph
(a) of this clause has expired, the PHA may bring suit at
its own expense to enforce a subcontractor’s,
manufacturer’s or supplier’s warranty.
form HUD-5370 (1/2014)

(h) Unless a defect is caused by the negligence of the
Contractor or subcontractor or supplier at any tier, the
Contractor shall not be liable for the repair of any defect of
material or design furnished by the PHA nor for the repair
of any damage that results from any defect in PHA
furnished material or design.
(i) Notwithstanding any provisions herein to the contrary, the
establishment of the time periods in paragraphs (a) and
(c) above relate only to the specific obligation of the
Contractor to correct the work, and have no relationship
to the time within which its obligation to comply with the
contract may be sought to be enforced, nor to the time
within which proceedings may be commenced to
establish the Contractor’s liability with respect to its
obligation other than specifically to correct the work.
(j) This warranty shall not limit the PHA’s rights under the
Inspection and Acceptance of Construction clause of this
contract with respect to latent defects, gross mistakes or
fraud.

basis for determining progress payments. The breakdown
shall be approved by the Contracting Officer and must be
acceptable to HUD. If the contract covers more than one
project, the Contractor shall furnish a separate
breakdown for each. The values and quantities employed
in making up this breakdown are for determining the
amount of progress payments and shall not be construed
as a basis for additions to or deductions from the contract
price. The Contractor shall prorate its overhead and profit
over the construction period of the contract.
(d) The Contractor shall submit, on forms provided by the
PHA, periodic estimates showing the value of the work
performed during each period based upon the approved

24. Prohibition Against Liens
The Contractor is prohibited from placing a lien on the
PHA’s property. This prohibition shall apply to all
subcontractors at any tier and all materials suppliers.
Administrative Requirements
25. Contract Period

this contract within
calendar days of the
effective date of the contract, or within the time schedule
established in the notice to proceed issued by the
Contracting Officer.
26. Order of Provisions
In the event of a conflict between these General
Conditions and the Specifications, the General
Conditions shall prevail. In the event of a conflict between
the contract and any applicable state or local law or
regulation, the state or local law or regulation shall
prevail; provided that such state or local law or regulation
does not conflict with, or is less restrictive than applicable
federal law, regulation, or Executive Order. In the event of
such a conflict, applicable federal law, regulation, and
Executive Order shall prevail.

Name:

Title:

Date:
(f) Except as otherwise provided in State law, the PHA shall
retain ten (10) percent of the amount of progress
payments until completion and acceptance of all work
under the contract; except, that if upon completion of 50
percent of the work, the Contracting Officer, after
consulting with the Architect, determines that the
Contractor’s performance and progress are satisfactory,
the PHA may make the remaining payments in full for the
work subsequently completed. If the Contracting Officer
subsequently determines that the Contractor’s
performance and progress are unsatisfactory, the PHA
shall reinstate the ten (10) percent (or other percentage
as provided in State law) retainage until such time as the
Contracting Officer determines that performance and
progress are satisfactory.
(g) The Contracting Officer may authorize material delivered
on the site and preparatory work done to be taken into
consideration when computing progress payments.

27. Payments
(a) The PHA shall pay the Contractor the price as provided in
this contract.
(b) The PHA shall make progress payments approximately
every 30 days as the work proceeds, on estimates of
work accomplished which meets the standards of quality
established under the contract, as approved by the
Contracting Officer. The PHA may, subject to written
determination and approval of the Contracting Officer,
make more frequent payments to contractors which are
qualified small businesses.
(c) Before the first progress payment under this contract, the
Contractor shall furnish, in such detail as requested by
the Contracting Officer, a breakdown of the total contract
price showing the amount included therein for each
principal category of the work, which shall substantiate
the payment amount requested in order to provide a
Previous editions are obsolete
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submitted not later than
days in advance of
the date set for payment and are subject to correction and
revision as required. The estimates must be approved by
the Contracting Officer with the concurrence of the
Architect prior to payment. If the contract covers more
than one project, the Contractor shall furnish a
separate progress payment estimate for each.
(e) Along with each request for progress payments and the
required estimates, the Contractor shall furnish the
following certification, or payment shall not be made: I
hereby certify, to the best of my knowledge and belief,
that:
(1) The amounts requested are only for performance in
accordance with the specifications, terms, and
conditions of the contract;
(2) Payments to subcontractors and suppliers have been
made from previous payments received under the
contract, and timely payments will be made from the
proceeds of the payment covered by this certification,
in accordance with subcontract agreements; and,
(3) This request for progress payments does not include
any amounts which the prime contractor intends to
withhold or retain from a subcontractor or supplier in
accordance with the terms and conditions of the
subcontract.
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Material delivered to the Contractor at locations other than
the site may also be taken into consideration if the
Contractor furnishes satisfactory evidence that (1) it has
acquired title to such material; (2) the material is properly
stored in a bonded warehouse, storage yard, or similar
suitable place as may be approved by the Contracting
Officer; (3) the material is insured to cover its full value;
and (4) the material will be used to perform this contract.
Before any progress payment which includes delivered
material is made, the Contractor shall furnish such
documentation as the Contracting Officer may require to
assure the protection of the PHA’s interest in such
materials. The Contractor shall remain responsible for
such stored material notwithstanding the transfer of title
to the PHA.
(h) All material and work covered by progress payments
made shall, at the time of payment become the sole
property of the PHA, but this shall not be construed as (1)
relieving the Contractor from the sole responsibility for all
material and work upon which payments have been made
or the restoration of any damaged work; or, (2) waiving the
right of the PHA to require the fulfillment of all of the terms
of the contract. In the event the work of the Contractor has
been damaged by other contractors or persons other than
employees of the PHA in the course of their employment,
the Contractor shall restore such damaged work without
cost to the PHA and to seek redress for its damage only
from those who directly
caused it.
(i) The PHA shall make the final payment due the Contractor
under this contract after (1) completion and final
acceptance of all work; and (2) presentation of release of
all claims against the PHA arising by virtue of this contract,
other than claims, in stated amounts, that the Contractor
has specifically excepted from the operation of the release.
Each such exception shall embrace no more than one
claim, the basis and scope of which shall be clearly
defined. The amounts for such excepted claims shall not
be included in the request for final payment. A release may
also be required of the assignee if the Contractor’s claim to
amounts payable under this contract
has been assigned.
(j) Prior to making any payment, the Contracting Officer may
require the Contractor to furnish receipts or other
evidence of payment from all persons performing work
and supplying material to the Contractor, if the
Contracting Officer determines such evidence is
necessary to substantiate claimed costs.
(k) The PHA shall not; (1) determine or adjust any claims for
payment or disputes arising there under between the
Contractor and its subcontractors or material suppliers;
or, (2) withhold any moneys for the protection of the
subcontractors or material suppliers. The failure or
refusal of the PHA to withhold moneys from the
Contractor shall in nowise impair the obligations of any
surety or sureties under any bonds furnished under this
contract.
28. Contract Modifications
(a) Only the Contracting Officer has authority to modify any
term or condition of this contract. Any contract
modification shall be authorized in writing.
(b) The Contracting Officer may modify the contract
unilaterally (1) pursuant to a specific authorization stated
in a contract clause (e.g., Changes); or (2) for
administrative matters which do not change the rights or
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responsibilities of the parties (e.g., change in the PHA
address). All other contract modifications shall be in the
form of supplemental agreements signed by the
Contractor and the Contracting Officer.
(c) When a proposed modification requires the approval of
HUD prior to its issuance (e.g., a change order that
exceeds the PHA’s approved threshold), such
modification shall not be effective until the required
approval is received by the PHA.
29. Changes
(a) The Contracting Officer may, at any time, without notice
to the sureties, by written order designated or indicated
to be a change order, make changes in the work within
the general scope of the contract including changes:
(1) In the specifications (including drawings and designs);
(2) In the method or manner of performance of the work;
(3) PHA-furnished facilities, equipment, materials,
services, or site; or,
(4) Directing the acceleration in the performance of the
work.
(b) Any other written order or oral order (which, as used in
this paragraph (b), includes direction, instruction,
interpretation, or determination) from the Contracting
Officer that causes a change shall be treated as a
change order under this clause; provided, that the
Contractor gives the Contracting Officer written notice
stating (1) the date, circumstances and source of the
order and (2) that the Contractor regards the order as a
change order.
(c) Except as provided in this clause, no order, statement or
conduct of the Contracting Officer shall be treated as a
change under this clause or entitle the Contractor to an
equitable adjustment.
(d) If any change under this clause causes an increase or
decrease in the Contractor’s cost of, or the time required
for the performance of any part of the work under this
contract, whether or not changed by any such order, the
Contracting Officer shall make an equitable adjustment
and modify the contract in writing. However, except for a
adjustment based on defective specifications, no proposal
for any change under paragraph (b) above shall be
allowed for any costs incurred more than 20 days (5 days
for oral orders) before the Contractor gives written notice
as required. In the case of defective specifications for
which the PHA is responsible, the equitable adjustment
shall include any increased cost reasonably incurred by
the Contractor in attempting to comply with
the defective specifications.
(e) The Contractor must assert its right to an adjustment
under this clause within 30 days after (1) receipt of a
written change order under paragraph (a) of this clause,
or (2) the furnishing of a written notice under paragraph
(b) of this clause, by submitting a written statement
describing the general nature and the amount of the
proposal. If the facts justify it, the Contracting Officer may
extend the period for submission. The proposal may be
included in the notice required under paragraph (b)
above. No proposal by the Contractor for an equitable
adjustment shall be allowed if asserted after final
payment under this contract.
(f) The Contractor’s written proposal for equitable
adjustment shall be submitted in the form of a lump sum
proposal supported with an itemized breakdown of all
increases and decreases in the contract in at least the
following details:
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(1) Direct Costs. Materials (list individual items, the
quantity and unit cost of each, and the aggregate
cost); Transportation and delivery costs associated
with materials; Labor breakdowns by hours or unit
costs (identified with specific work to be performed);
Construction equipment exclusively necessary for the
change; Costs of preparation and/ or revision to shop
drawings resulting from the change; Worker’s
Compensation and Public Liability Insurance;
Employment taxes under FICA and FUTA; and, Bond
Costs when size of change warrants revision.
(2) Indirect Costs. Indirect costs may include overhead,
general and administrative expenses, and fringe
benefits not normally treated as direct costs.
(3) Profit. The amount of profit shall be negotiated and
may vary according to the nature, extent, and
complexity of the work required by the change. The
allowability of the direct and indirect costs shall be
determined in accordance with the Contract Cost
Principles and Procedures for Commercial Firms in Part
31 of the Federal Acquisition Regulation (48 CFR 1-31),
as implemented by HUD Handbook 2210.18, in effect on
the date of this contract. The Contractor shall not be
allowed a profit on the profit received by any
subcontractor. Equitable adjustments for deleted work
shall include a credit for profit and may include a credit for
indirect costs. On proposals covering both increases and
decreases in the amount of the contract, the application of
indirect costs and profit shall be on the net-change in
direct costs for the Contractor or subcontractor
performing the work.
(g) The Contractor shall include in the proposal its request
for time extension (if any), and shall include sufficient
information and dates to demonstrate whether and to
what extent the change will delay the completion of the
contract in its entirety.
(h) The Contracting Officer shall act on proposals within 30
days after their receipt, or notify the Contractor of the
date when such action will be taken.
(i) Failure to reach an agreement on any proposal shall be a
dispute under the clause entitled Disputes herein.
Nothing in this clause, however, shall excuse the
Contractor from proceeding with the contract as changed.
(j) Except in an emergency endangering life or property, no
change shall be made by the Contractor without a prior
order from the Contracting Officer.

been so suspended, delayed, or interrupted by any other
cause, including the fault or negligence of the Contractor
or for which any equitable adjustment is provided for or
excluded under any other provision of this contract.
(c) A claim under this clause shall not be allowed (1) for any
costs incurred more than 20 days before the Contractor
shall have notified the Contracting Officer in writing of
the act or failure to act involved (but this requirement
shall not apply as to a claim resulting from a suspension
order); and, (2) unless the claim, in an amount stated, is
asserted in writing as soon as practicable after the
termination of the suspension, delay, or interruption, but
not later than the date of final payment under the
contract.

31. Disputes

30. Suspension of Work
(a) The Contracting Officer may order the Contractor in
writing to suspend, delay, or interrupt all or any part of the
work of this contract for the period of time that the
Contracting Officer determines appropriate for the
convenience of the PHA.
(b) If the performance of all or any part of the work is, for an
unreasonable period of time, suspended, delayed, or
interrupted (1) by an act of the Contracting Officer in the
administration of this contract, or (2) by the Contracting
Officer’s failure to act within the time specified (or within a
reasonable time if not specified) in this contract an
adjustment shall be made for any increase in the cost of
performance of the contract (excluding profit) necessarily
caused by such unreasonable suspension, delay, or
interruption and the contract modified in writing
accordingly. However, no adjustment shall be made
under this clause for any suspension, delay, or
interruption to the extent that performance would have
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(a) “Claim,” as used in this clause, means a written demand
or written assertion by one of the contracting parties
seeking, as a matter of right, the payment of money in a
sum certain, the adjustment or interpretation of contract
terms, or other relief arising under or relating to the
contract. A claim arising under the contract, unlike a
claim relating to the contract, is a claim that can be
resolved under a contract clause that provides for the
relief sought by the claimant. A voucher, invoice, or other
routine request for payment that is not in dispute when
submitted is not a claim. The submission may be
converted to a claim by complying with the requirements
of this clause, if it is disputed either as to liability or
amount or is not acted upon in a reasonable time.
(b) Except for disputes arising under the clauses entitled
Labor Standards - Davis Bacon and Related Acts, herein,
all disputes arising under or relating to this contract,
including any claims for damages for the alleged breach
thereof which are not disposed of by agreement, shall be
resolved under this clause.
(c) All claims by the Contractor shall be made in writing and
submitted to the Contracting Officer for a written decision.
A claim by the PHA against the Contractor shall be
subject to a written decision by the Contracting Officer.
(d) The Contracting Officer shall, within 60 (unless otherwise
indicated) days after receipt of the request, decide the
claim or notify the Contractor of the date by which the
decision will be made.
(e) The Contracting Officer’s decision shall be final unless
the Contractor (1) appeals in writing to a higher level in
the PHA in accordance with the PHA’s policy and
procedures, (2) refers the appeal to an independent
mediator or arbitrator, or (3) files suit in a court of
competent jurisdiction. Such appeal must be made within
(30 unless otherwise indicated) days after receipt of the
Contracting Officer’s decision.
(f) The Contractor shall proceed diligently with performance
of this contract, pending final resolution of any request for
relief, claim, appeal, or action arising under or relating to
the contract, and comply with any decision of the
Contracting Officer.

32. Default
(a) If the Contractor refuses or fails to prosecute the work, or
any separable part thereof, with the diligence that will
insure its completion within the time specified in this
contract, or any extension thereof, or fails to complete
said work within this time, the Contracting Officer may, by
written notice to the Contractor, terminate the right to
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proceed with the work (or separable part of the work) that
has been delayed. In this event, the PHA may take over
the work and complete it, by contract or otherwise, and
may take possession of and use any materials,
equipment, and plant on the work site necessary for
completing the work. The Contractor and its sureties shall
be liable for any damage to the PHA resulting from the
Contractor’s refusal or failure to complete the work within
the specified time, whether or not the Contractor’s right to
proceed with the work is terminated. This liability includes
any increased costs incurred by the PHA in completing
the work.
(b) The Contractor’s right to proceed shall not be terminated
or the Contractor charged with damages under this
clause if—
(1) The delay in completing the work arises from
unforeseeable causes beyond the control and without
the fault or negligence of the Contractor. Examples of
such causes include (i) acts of God, or of the public
enemy, (ii) acts of the PHA or other governmental
entity in either its sovereign or contractual capacity,
(iii) acts of another contractor in the performance of a
contract with the PHA, (iv) fires, (v) floods, (vi)
epidemics, (vii) quarantine restrictions, (viii) strikes,
(ix) freight embargoes, (x) unusually severe weather,
or (xi) delays of subcontractors or suppliers at any tier
arising from unforeseeable causes beyond the control
and without the fault or negligence of both the
Contractor and the subcontractors or suppliers; and
(2) The Contractor, within days (10 days unless otherwise
indicated) from the beginning of such delay (unless
extended by the Contracting Officer) notifies the
Contracting Officer in writing of the causes of delay.
The Contracting Officer shall ascertain the facts and
the extent of the delay. If, in the judgment of the
Contracting Officer, the findings of fact warrant such
action, time for completing the work shall be extended
by written modification to the contract. The findings of
the Contracting Officer shall be reduced to a written
decision which shall be subject to the provisions of
the Disputes clause of this contract.
(c) If, after termination of the Contractor’s right to proceed, it
is determined that the Contractor was not in default, or
that the delay was excusable, the rights and obligations
of the parties will be the same as if the termination had
been for convenience of the PHA.

completion of the work together with any increased costs
occasioned the PHA in completing the work.
(c) If the PHA does not terminate the Contractor’s right to
proceed, the resulting damage will consist of liquidated
damages until the work is completed or accepted.
34. Termination for Convenience
(a) The Contracting Officer may terminate this contract in
whole, or in part, whenever the Contracting Officer
determines that such termination is in the best interest of
the PHA. Any such termination shall be effected by
delivery to the Contractor of a Notice of Termination
specifying the extent to which the performance of the
work under the contract is terminated, and the date upon
which such termination becomes effective.
(b) If the performance of the work is terminated, either in
whole or in part, the PHA shall be liable to the Contractor
for reasonable and proper costs resulting from such
termination upon the receipt by the PHA of a properly
presented claim setting out in detail: (1) the total cost of
the work performed to date of termination less the total
amount of contract payments made to the Contractor; (2)
the cost (including reasonable profit) of settling and
paying claims under subcontracts and material orders for
work performed and materials and supplies delivered to
the site, payment for which has not been made by the
PHA to the Contractor or by the Contractor to the
subcontractor or supplier; (3) the cost of preserving and
protecting the work already performed until the PHA or
assignee takes possession thereof or assumes
responsibility therefore; (4) the actual or estimated cost of
legal and accounting services reasonably necessary to
prepare and present the termination claim to the PHA;
and (5) an amount constituting a reasonable profit on the
value of the work performed by the Contractor.
(c) The Contracting Officer will act on the Contractor’s claim
within days (60 days unless otherwise indicated) of
receipt of the Contractor’s claim.
(d) Any disputes with regard to this clause are expressly
made subject to the provisions of the Disputes clause of
this contract.
35. Assignment of Contract
The Contractor shall not assign or transfer any interest in
this contract; except that claims for monies due or to
become due from the PHA under the contract may be
assigned to a bank, trust company, or other financial
institution. Such assignments of claims shall only be
made with the written concurrence of the Contracting
Officer. If the Contractor is a partnership, this contract
shall inure to the benefit of the surviving or remaining
member(s) of such partnership as approved by the
Contracting Officer.

33. Liquidated Damages
(a) If the Contractor fails to complete the work within the time
specified in the contract, or any extension, as specified in
the clause entitled Default of this contract, the Contractor
shall pay to the PHA as liquidated damages, the sum of
Contracting Officer insert amount] for
$
each day of delay. If different completion dates are
specified in the contract for separate parts or stages of the
work, the amount of liquidated damages shall be
assessed on those parts or stages which are delayed. To
the extent that the Contractor’s delay or nonperformance
is excused under another clause in this contract,
liquidated damages shall not be due the PHA. The
Contractor remains liable for damages caused other than
by delay.
(b) If the PHA terminates the Contractor’s right to proceed,
the resulting damage will consist of liquidated damages
until such reasonable time as may be required for final
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36. Insurance
(a) Before commencing work, the Contractor and each
subcontractor shall furnish the PHA with certificates of
insurance showing the following insurance is in force and
will insure all operations under the Contract:
(1) Workers’ Compensation, in accordance with state or
Territorial Workers’ Compensation laws.
(2) Commercial General Liability with a combined single
limit for bodily injury and property damage of not less
than $
[Contracting Officer insert amount]
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per occurrence to protect the Contractor and each
subcontractor against claims for bodily injury or death
and damage to the property of others. This shall cover
the use of all equipment, hoists, and vehicles
on the site(s) not covered by Automobile Liability
under (3) below. If the Contractor has a "claims made”
policy, then the following additional requirements
apply: the policy must provide a “retroactive date”
which must be on or before the
execution date of the Contract; and the extended
reporting period may not be less than five years
following the completion date of the Contract.
(3) Automobile Liability on owned and non -owned motor
vehicles used on the site(s) or in connection therewith
for a combined single limit for bodily injury and
property damage of not less than $
[Contracting Officer insert amount] per occurrence.
(b) Before commencing work, the Contractor shall furnish the
PHA with a certificate of insurance evidencing that
Builder’s Risk (fire and extended coverage) Insurance on
all work in place and/or materials stored at the building
site(s), including foundations and building equipment, is
in force. The Builder’s Risk Insurance shall be for the
benefit of the Contractor and the PHA as their interests
may appear and each shall be named in the policy or
policies as an insured. The Contractor in installing
equipment supplied by the PHA shall carry insurance on
such equipment from the time the Contractor takes
possession thereof until the Contract work is accepted by
the PHA. The Builder’s Risk Insurance need not be
carried on excavations, piers, footings, or foundations
until such time as work on the superstructure is started. It
need not be carried on landscape work. Policies shall
furnish coverage at all times for the full cash value of all
completed construction, as well as materials in place
and/or stored at the site(s), whether or not partial
payment has been made by the PHA. The Contractor
may terminate this insurance on buildings as of the date
taken over for occupancy by the PHA. The Contractor is
not required to carry Builder’s Risk Insurance for
modernization work which does not involve structural
alterations or additions and where the PHA’s existing fire
and extended coverage policy can be endorsed to
include such work.
(c) All insurance shall be carried with companies which are
financially responsible and admitted to do business in the
State in which the project is located. If any such
insurance is due to expire during the construction period,
the Contractor (including subcontractors, as applicable)
shall not permit the coverage to lapse and shall furnish
evidence of coverage to the Contracting Officer. All
certificates of insurance, as evidence of coverage, shall
provide that no coverage may be canceled or nonrenewed by the insurance company until at least 30 days
prior written notice has been given to the Contracting
Officer.
37. Subcontracts
(a) Definitions. As used in this contract (1) “Subcontract” means any contract, purchase order, or
other purchase agreement, including modifications
and change orders to the foregoing, entered into by a
subcontractor to furnish supplies, materials,
equipment, and services for the performance of the
prime contract or a subcontract.
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(2) “Subcontractor” means any supplier, vendor, or firm
that furnishes supplies, materials, equipment, or
services to or for the Contractor or another
subcontractor.
(b) The Contractor shall not enter into any subcontract with
any subcontractor who has been temporarily denied
participation in a HUD program or who has been
suspended or debarred from participating in contracting
programs by any agency of the United States
Government or of the state in which the work under this
contract is to be performed.
(c) The Contractor shall be as fully responsible for the acts or
omissions of its subcontractors, and of persons either
directly or indirectly employed by them as for the acts or
omissions of persons directly employed by the
Contractor.
(d) The Contractor shall insert appropriate clauses in all
subcontracts to bind subcontractors to the terms and
conditions of this contract insofar as they are applicable
to the work of subcontractors.
(e) Nothing contained in this contract shall create any
contractual relationship between any subcontractor and
the PHA or between the subcontractor and HUD.
38. Subcontracting with Small and Minority Firms,
Women’s Business Enterprise, and Labor Surplus
Area Firms
The Contractor shall take the following steps to ensure
that, whenever possible, subcontracts are awarded to
small business firms, minority firms, women’s business
enterprises, and labor surplus area firms:
(a) Placing qualified small and minority businesses and
women’s business enterprises on solicitation lists;
(b) Ensuring that small and minority businesses and
women’s business enterprises are solicited whenever
they are potential sources;
(c) Dividing total requirements, when economically feasible,
into smaller tasks or quantities to permit maximum
participation by small and minority businesses and
women’s business enterprises;
(d) Establishing delivery schedules, where the requirements
of the contract permit, which encourage participation by
small and minority businesses and women’s business
enterprises; and
(e) Using the services and assistance of the U.S. Small
Business Administration, the Minority Business
Development Agency of the U.S. Department of
Commerce, and State and local governmental small
business agencies.
39. Equal Employment Opportunity
During the performance of this contract, the Contractor
agrees as follows:
(a) The Contractor shall not discriminate against any
employee or applicant for employment because of race,
color, religion, sex, national origin, or handicap.
(b) The Contractor shall take affirmative action to ensure that
applicants are employed, and that employees are treated
during employment without regard to their race, color,
religion, sex, national origin, or handicap. Such action
shall include, but not be limited to, (1) employment, (2)
upgrading, (3) demotion, (4) transfer, (5) recruitment or
recruitment advertising, (6) layoff or termination, (7) rates
of pay or other forms of compensation, and (8) selection
for training, including apprenticeship.
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(c) The Contractor shall post in conspicuous places available
to employees and applicants for employment the notices
to be provided by the Contracting Officer that explain this
clause.
(d) The Contractor shall, in all solicitations or
advertisements for employees placed by or on behalf of
the Contractor, state that all qualified applicants will
receive consideration for employment without regard to
race, color, religion, sex, national origin, or handicap.
(e) The Contractor shall send, to each labor union or
representative of workers with which it has a collective
bargaining agreement or other contract or understanding,
the notice to be provided by the Contracting Officer
advising the labor union or workers’ representative of the
Contractor’s commitments under this clause, and post
copies of the notice in conspicuous places available to
employees and applicants for employment.
(f) The Contractor shall comply with Executive Order 11246,
as amended, and the rules, regulations, and orders of the
Secretary of Labor.
(g) The Contractor shall furnish all information and reports
required by Executive Order 11246, as amended, Section
503 of the Rehabilitation Act of 1973, as amended, and
by rules, regulations, and orders of the Secretary of
Labor, or pursuant thereto. The Contractor shall permit
access to its books, records, and accounts by the
Secretary of Labor for purposes of investigation to
ascertain compliance with such rules, regulations, and
orders.
(h) In the event of a determination that the Contractor is not
in compliance with this clause or any rule, regulation, or
order of the Secretary of Labor, this contract may be
canceled, terminated, or suspended in whole or in part,
and the Contractor may be declared ineligible for further
Government contracts, or Federally assisted construction
contracts under the procedures authorized in Executive
Order 11246, as amended. In addition, sanctions may be
imposed and remedies invoked against the Contractor as
provided in Executive Order 11246, as amended, the
rules, regulations, and orders of the Secretary of Labor,
or as otherwise provided by law.
(i) The Contractor shall include the terms and conditions of
this clause in every subcontract or purchase order unless
exempted by the rules, regulations, or orders of the
Secretary of Labor issued under Executive Order 11246,
as amended, so that these terms and conditions will be
binding upon each subcontractor or vendor. The
Contractor shall take such action with respect to any
subcontract or purchase order as the Secretary of
Housing and Urban Development or the Secretary of
Labor may direct as a means of enforcing such
provisions, including sanctions for noncompliance;
provided that if the Contractor becomes involved in, or is
threatened with, litigation with a subcontractor or vendor
as a result of such direction, the Contractor may request
the United States to enter into the litigation to protect the
interests of the United States.
(j) Compliance with the requirements of this clause shall be
to the maximum extent consistent with, but not in
derogation of, compliance with section 7(b) of the Indian
Self-Determination and Education Assistance Act and the
Indian Preference clause of this contract.
40. Employment, Training, and Contracting
Opportunities for Low-Income Persons, Section 3 of
the Housing and Urban Development Act of 1968.
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(a) The work to be performed under this contract is subject to
the requirements of section 3 of the Housing and Urban
Development Act of 1968, as amended, 12 U.S.C. 1701u
(section 3). The purpose of section 3 is to ensure that
employment and other economic opportunities generated
by HUD assistance or HUD-assisted projects covered by
section 3, shall, to the greatest extent feasible, be directed
to low- and very low-income persons, particularly persons
who are recipients of HUD assistance for
housing.
(b) The parties to this contract agree to comply with HUD's
regulations in 24 CFR Part 135, which implement section
3. As evidenced by their execution of this contract, the
parties to this contract certify that they are under no
contractual or other impediment that would prevent them
from complying with the Part 135 regulations.
(c) The contractor agrees to send to each labor organization
or representative of workers with which the contractor has
a collective bargaining agreement or other understanding,
if any, a notice advising the labor organization or workers'
representative of the contractor's commitments under this
section 3 clause, and will post copies of the notice in
conspicuous places at the work site where both
employees and applicants for training and employment
positions can see the notice. The notice shall describe the
section 3 preference, shall set forth minimum number and
job titles subject to hire, availability of apprenticeship and
training positions, the qualifications for each; and the
name and location of the person(s) taking applications for
each of the positions; and the
anticipated date the work shall begin.
(d) The contractor agrees to include this section 3 clause in
every subcontract subject to compliance with regulations
in 24 CFR Part 135, and agrees to take appropriate
action, as provided in an applicable provision of the
subcontract or in this section 3 clause, upon a finding that
the subcontractor is in violation of the regulations in 24
CFR Part 135. The contractor will not subcontract with
any subcontractor where the contractor has notice or
knowledge that the subcontractor has been found in
violation of the regulations in 24 CFR Part 135.
(e) The contractor will certify that any vacant employment
positions, including training positions, that are filled (1)
after the contractor is selected but before the contract is
executed, and (2) with persons other than those to whom
the regulations of 24 CFR Part 135 require employment
opportunities to be directed, were not filled to circumvent
the contractor's obligations under 24 CFR Part 135.
(f) Noncompliance with HUD's regulations in 24 CFR Part
135 may result in sanctions, termination of this contract
for default, and debarment or suspension from future
HUD assisted contracts.
(g) With respect to work performed in connection with section
3 covered Indian housing assistance, section 7(b) of the
Indian Self-Determination and Education Assistance Act
(25 U.S.C. 450e) also applies to the work to be
performed under this contract. Section 7(b) requires that
to the greatest extent feasible (i) preference and
opportunities for training and employment shall be given
to Indians, and (ii) preference in the award of contracts
and subcontracts shall be given to Indian organizations
and Indian-owned Economic Enterprises. Parties to this
contract that are subject to the provisions of section 3
and section 7(b)agree to comply with section 3 to the
maximum extent feasible, but not in derogation of
compliance with section 7(b).
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41. Interest of Members of Congress
No member of or delegate to the Congress of the United
States of America shall be admitted to any share or part of
this contract or to any benefit that may arise therefrom.
42. Interest of Members, Officers, or Employees and
Former Members, Officers, or Employees
No member, officer, or employee of the PHA, no member
of the governing body of the locality in which the project
is situated, no member of the governing body of the
locality in which the PHA was activated, and no other
public official of such locality or localities who exercises
any functions or responsibilities with respect to the
project, shall, during his or her tenure, or for one year
thereafter, have any interest, direct or indirect, in this
contract or the proceeds thereof.
43. Limitations on Payments made to Influence Certain
Federal Financial Transactions
(a) The Contractor agrees to comply with Section 1352 of
Title 31, United States Code which prohibits the use of
Federal appropriated funds to pay any person for
influencing or attempting to influence an officer or
employee of any agency, a Member of Congress, and
officer or employee of Congress, or an employee of a
Member of Congress in connection with any of the
following covered Federal actions: the awarding of any
Federal contract; the making of any Federal grant; the
making of any Federal loan; the entering into of any
cooperative agreement; or the modification of any
Federal contract, grant, loan, or cooperative agreement.
(b) The Contractor further agrees to comply with the
requirement of the Act to furnish a disclosure (OMB
Standard Form LLL, Disclosure of Lobbying Activities) if
any funds other than Federal appropriated funds
(including profit or fee received under a covered Federal
transaction) have been paid, or will be paid, to any person
for influencing or attempting to influence an officer or
employee of any agency, a Member of Congress, an
officer or employee of Congress, or an employee of a
Member of Congress in connection with a Federal
contract, grant, loan, or cooperative agreement.
44. Royalties and Patents
The Contractor shall pay all royalties and license fees. It
shall defend all suits or claims for infringement of any
patent rights and shall save the PHA harmless from loss
on account thereof; except that the PHA shall be
responsible for all such loss when a particular design,
process or the product of a particular manufacturer or
manufacturers is specified and the Contractor has no
reason to believe that the specified design, process, or
product is an infringement. If, however, the Contractor
has reason to believe that any design, process or product
specified is an infringement of a patent, the Contractor
shall promptly notify the Contracting Officer. Failure to
give such notice shall make the Contractor responsible
for resultant loss.
45. Examination and Retention of Contractor’s Records
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(a) The PHA, HUD, or Comptroller General of the United
States, or any of their duly authorized representatives
shall, until 3 years after final payment under this contract,
have access to and the right to examine any of the
Contractor’s directly pertinent books, documents, papers,
or other records involving transactions related to this
contract for the purpose of making audit, examination,
excerpts, and transcriptions.
(b) The Contractor agrees to include in first-tier subcontracts
under this contract a clause substantially the same as
paragraph (a) above. “Subcontract,” as used in this
clause, excludes purchase orders not exceeding
$10,000.
(c) The periods of access and examination in paragraphs (a)
and (b) above for records relating to (1) appeals under the
Disputes clause of this contract, (2) litigation or settlement
of claims arising from the performance of this contract, or
(3) costs and expenses of this contract to which the PHA,
HUD, or Comptroller General or any of their duly
authorized representatives has taken exception shall
continue until disposition of such appeals, litigation,
claims, or exceptions.
46. Labor Standards - Davis-Bacon and Related Acts
If the total amount of this contract exceeds $2,000, the
Federal labor standards set forth in the clause below shall
apply to the development or construction work to be
performed under the contract.
(a) Minimum Wages.
(1) All laborers and mechanics employed under this
contract in the development or construction of the
project(s) involved will be paid unconditionally and not
less often than once a week, and without subsequent
deduction or rebate on any account (except such payroll
deductions as are permitted by regulations issued by the
Secretary of Labor under the Copeland Act (29 CFR Part
3)), the full amount of wages and bona fide fringe benefits
(or cash equivalents thereof) due at time of payment
computed at rates not less than those contained in the
wage determination of the Secretary of Labor which is
attached hereto and made a part hereof, regardless of
any contractual relationship which may be alleged to exist
between the Contractor and such laborers and
mechanics. Contributions made or costs reasonably
anticipated for bona fide fringe benefits under Section
1(b)(2) of the Davis-Bacon Act on behalf of laborers or
mechanics are considered wages paid to such laborers or
mechanics, subject to the provisions of 29 CFR
5.5(a)(1)(iv); also, regular contributions made or costs
incurred for more than a weekly period (but not less often
than quarterly) under plans, funds, or programs which
cover the regular weekly period, are deemed to be
constructively made or incurred during such weekly
period. Such laborers and mechanics shall be paid the
appropriate wage rate and fringe benefits in the wage
determination for the classification of work actually
performed, without regard to skill, except as provided in
29 CFR 5.5(a)(4). Laborers or mechanics performing
work in more than one classification may be
compensated at the rate specified for each classification
for the time actually worked therein; provided, that the
employer’s payroll records accurately set forth the time
spent in each classification in which work is performed.
The wage determination (including any additional
classification and wage rates conformed under 29 CFR
5.5(a)(1)(ii) and the Davis-Bacon poster (WH-1321) shall
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be posted at all times by the Contractor and its
subcontractors at the site of the work in a prominent and
accessible place where it can be easily seen by the
workers.
(2) (i) Any class of laborers or mechanics, including
helpers, which is not listed in the wage
determination and which is to be employed under
the contract shall be classified in conformance with
the wage determination. HUD shall approve an
additional classification and wage rate and fringe
benefits therefor only when all the following criteria
have been met: (A) The work to be performed by
the classification requested is not performed by a
classification in the wage determination; and (B)
The classification is utilized in the area by the
construction industry; and (C) The proposed wage
rate, including any bona fide fringe benefits, bears
a reasonable relationship to the wage rates
contained in the wage
determination.
(ii) If the Contractor and the laborers and mechanics
to be employed in the classification (if known), or
their representatives, and HUD or its designee
agree on the classification and wage rate
(including the amount designated for fringe
benefits where appropriate), a report of the action
taken shall be sent by HUD or its designee to the
Administrator of the Wage and Hour Division,
Employee Standards Administration, U.S.
Department of Labor, Washington, DC 20210.
The Administrator, or an authorized
representative, will approve, modify, or disapprove
every additional classification action within 30 days
of receipt and so advise HUD or its designee or will
notify HUD or its designee within the 30-day period
that additional time is necessary.
(iii) In the event the Contractor, the laborers or
mechanics to be employed in the classification or
their representatives, and HUD or its designee do
not agree on the proposed classification and wage
rate (including the amount designated for fringe
benefits, where appropriate), HUD or its designee
shall refer the questions, including the views of all
interested parties and the recommendation of HUD
or its designee, to the Administrator of the Wage
and Hour Division for determination. The
Administrator, or an authorized representative, will
issue a determination within 30 days of receipt and
so advise HUD or its designee or will notify HUD or
its designee within the 30-day period that
additional time is necessary.
(iv) The wage rate (including fringe benefits where
appropriate) determined pursuant to
subparagraphs (a)(2)(ii) or (iii) of this clause shall
be paid to all workers performing work in the
classification under this contract from the first day
on which work is performed in classification.
(3) Whenever the minimum wage rate prescribed in the
contract for a class of laborers or mechanics includes
a fringe benefit which is not expressed as an hourly
rate, the Contractor shall either pay the benefit as
stated in the wage determination or shall pay another
bona fide fringe benefit or an hourly cash equivalent
thereof.
(4) If the Contractor does not make payments to a trustee
or other third person, the Contractor may consider as
part of the wages of any laborer or mechanic the
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amount of any costs reasonably anticipated in
providing bona fide fringe benefits under a plan or
program; provided, that the Secretary of Labor has
found, upon the written request of the Contractor, that
the applicable standards of the Davis-Bacon Act have
been met. The Secretary of Labor may require the
Contractor to set aside in a separate account assets
for the meeting of obligations under the plan or
program.
(b) Withholding of funds. HUD or its designee shall, upon its
own action or upon written request of an authorized
representative of the Department of Labor, withhold or
cause to be withheld from the Contractor under this
contract or any other Federal contract with the same
prime Contractor, or any other Federally-assisted
contract subject to Davis-Bacon prevailing wage
requirements, which is held by the same prime
Contractor, so much of the accrued payments or
advances as may be considered necessary to pay
laborers and mechanics, including apprentices, trainees,
and helpers, employed by the Contractor or any
subcontractor the full amount of wages required by the
contract. In the event of failure to pay any laborer or
mechanic, including any apprentice, trainee, or helper,
employed or working in the construction or development
of the project, all or part of the wages required by the
contract, HUD or its designee may, after written notice to
the Contractor, take such action as may be necessary to
cause the suspension of any further payment, advance,
or guarantee of funds until such violations have ceased.
HUD or its designee may, after written notice to the
Contractor, disburse such amounts withheld for and on
account of the Contractor or subcontractor to the
respective employees to whom they are due.
(c) Payrolls and basic records.
(1) Payrolls and basic records relating thereto shall be
maintained by the Contractor during the course of the
work and preserved for a period of three years
thereafter for all laborers and mechanics working in
the construction or development of the project. Such
records shall contain the name, address, and social
security number of each such worker, his or her
correct classification, hourly rates of wages paid
(including rates of contributions or costs anticipated
for bona fide fringe benefits or cash equivalents
thereof of the types described in section 1(b)(2)(B) of
the Davis-Bacon Act), daily and weekly number of
hours worked, deductions made, and actual wages
paid. Whenever the Secretary of Labor has found,
under 29 CFR 5.5(a)(1)(iv), that the wages of any
laborer or mechanic include the amount of costs
reasonably anticipated in providing benefits under a
plan or program described in section 1(b)(2)(B) of the
Davis-Bacon Act, the Contractor shall maintain
records which show that the commitment to provide
such benefits is enforceable, that the plan or program
is financially responsible, and that the plan or
program has been communicated in writing to the
laborers or mechanics affected, and records which
show the costs anticipated or the actual cost incurred
in providing such benefits. Contractors employing
apprentices or trainees under approved programs
shall maintain written evidence of the registration of
apprenticeship programs and certification of trainee
programs, the registration of the apprentices and
trainees, and the ratios and wage rates prescribed in
the applicable programs.
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(2) (i) The Contractor shall submit weekly for each week
in which any contract work is performed a copy of
all payrolls to the Contracting Officer for
transmission to HUD or its designee. The payrolls
submitted shall set out accurately and completely
all of the information required to be maintained
under subparagraph (c)(1) of this clause. This
information may be submitted in any form desired.
Optional Form WH-347 (Federal Stock Number
029-005-00014-1) is available for this purpose and
may be purchased from the Superintendent of
Documents, U.S. Government Printing Office,
Washington, D.C. 20402. The Contractor is
responsible for the submission of copies of
payrolls by all subcontractors. (Approved by the
Office of Management and Budget under OMB
Control Number 1214-0149.)
(ii) Each payroll submitted shall be accompanied by a
“Statement of Compliance,” signed by the
Contractor or subcontractor or his or her agent
who pays or supervises the payment of the
persons employed under the contract and shall
certify the following:
(A) That the payroll for the payroll period contains
the information required to be maintained
under paragraph (c) (1) of this clause and that
such information is correct and complete;
(B) That each laborer or mechanic (including each
helper, apprentice, and trainee) employed on
the contract during the payroll period has been
paid the full weekly wages earned, without
rebate, either directly or indirectly, and that no
deductions have been made either directly or
indirectly from the full wages earned, other
than permissible deductions as set forth in 29
CFR Part 3; and
(C) That each laborer or mechanic has been paid
not less than the applicable wage rates and
fringe benefits or cash equivalents for the
classification of work performed, as specified
in the applicable wage determination
incorporated into the contract.
(iii) The weekly submission of a properly executed
certification set forth on the reverse side of
Optional Form WH-347 shall satisfy the
requirements for submission of the “Statement of
Compliance” required by subparagraph (c)(2)(ii) of
this clause.
(iv) The falsification of any of the above certifications
may subject the Contractor or subcontractor to civil
or criminal prosecution under Section 1001 of Title
18 and Section 3729 of Title 31 of the United
States Code.
(3) The Contractor or subcontractor shall make the
records required under subparagraph (c)(1) available
for inspection, copying, or transcription by authorized
representatives of HUD or its designee, the
Contracting Officer, or the Department of Labor and
shall permit such representatives to interview
employees during working hours on the job. If the
Contractor or subcontractor fails to submit the
required records or to make them available, HUD or
its designee may, after written notice to the
Contractor, take such action as may be necessary to
cause the suspension of any further payment,
advance, or guarantee of funds. Furthermore, failure
to submit the required records upon request or to
Previous editions are obsolete
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make such records available may be grounds for
debarment action pursuant to 29 CFR 5.12.
(d) (1) Apprentices. Apprentices will be permitted to work at
less than the predetermined rate for the work they
performed when they are employed pursuant to and
individually registered in a bona fide apprenticeship
program registered with the U.S. Department of
Labor, Employment and Training Administration,
Office of Apprenticeship and Training, Employer and
Labor Services (OATELS), or with a State
Apprenticeship Agency recognized by OATELS, or if a
person is employed in his or her first 90 days of
probationary employment as an apprentice in such an
apprenticeship program, who is not individually
registered in the program, but who has been certified
by OATELS or a State Apprenticeship Agency (where
appropriate) to be eligible for probationary
employment as an apprentice. The allowable ratio of
apprentices to journeymen on the job site in any craft
classification shall not be greater than the ratio
permitted to the Contractor as to the entire work force
under the registered program. Any worker listed on a
payroll at an apprentice wage rate, who is not
registered or otherwise employed as stated in this
paragraph, shall be paid not less than the applicable
wage rate on the wage determination for the
classification of work actually performed. In addition,
any apprentice performing work on the job site in
excess of the ratio permitted under the registered
program shall be paid not less than the applicable
wage rate on the wage determination for the work
actually performed. Where a contractor is performing
construction on a project in a locality other than that in
which its program is registered, the ratios and wage
rates (expressed in percentages of the journeyman’s
hourly rate) specified in the Contractor’s or
subcontractor’s registered program shall be observed.
Every apprentice must be paid at not less than the rate
specified in the registered program for the apprentice’s
level of progress, expressed as a percentage of the
journeyman hourly rate specified in the applicable
wage determination. Apprentices shall be paid fringe
benefits in accordance with the provisions of the
apprenticeship program. If the apprenticeship program
does not specify fringe benefits, apprentices must be
paid the full amount of fringe benefits listed on the
wage determination for the applicable classification. If
the Administrator of the Wage and Hour Division
determines that a different practice prevails for the
applicable apprentice classification, fringes shall be
paid in accordance with that determination. In the
event OATELS, or a State Apprenticeship Agency
recognized by OATELS, withdraws approval of an
apprenticeship program, the Contractor will no longer
be permitted to utilize apprentices at less than the
applicable predetermined rate for the work performed
until an acceptable
program is approved.
(2) Trainees. Except as provided in 29 CFR 5.16,
trainees will not be permitted to work at less than the
predetermined rate for the work performed unless they
are employed pursuant to and individually registered in
a program which has received prior approval,
evidenced by formal certification by the U.S.
Department of Labor, Employment and Training
Administration. The ratio of trainees to journeymen on
the job site shall not be greater than permitted under
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the plan approved by the Employment and Training
Administration. Every trainee must be paid at not less
than the rate specified in the approved program for the
trainee’s level of progress, expressed as a percentage
of the journeyman hourly rate specified in the
applicable wage determination. Trainees shall be paid
fringe benefits in accordance with the provisions of the
trainee program. If the trainee program does not
mention fringe benefits, trainees shall be paid the full
amount of fringe benefits listed in the wage
determination unless the Administrator of the Wage
and Hour Division determines that there is an
apprenticeship program associated with the
corresponding journeyman wage rate in the wage
determination which provides for less than full fringe
benefits for apprentices. Any employee listed on the
payroll at a trainee rate who is not registered and
participating in a training plan approved by the
Employment and Training Administration shall be paid
not less than the applicable wage rate in the wage
determination for the classification of work actually
performed. In addition, any trainee performing work on
the job site in excess of the ratio permitted under the
registered program shall be paid not less than the
applicable wage rate in the wage determination for the
work actually performed. In the event the Employment
and Training Administration withdraws approval of a
training program, the Contractor will no longer be
permitted to utilize trainees at less than the applicable
predetermined rate for the work performed
until an acceptable program is approved.
(3) Equal employment opportunity. The utilization of
apprentices, trainees, and journeymen under this
clause shall be in conformity with the equal
employment opportunity requirements of Executive
Order 11246, as amended, and 29 CFR Part 30.
(e) Compliance with Copeland Act requirements. The
Contractor shall comply with the requirements of 29 CFR
Part 3, which are hereby incorporated by reference in this
contract.
(f) Contract termination; debarment. A breach of this contract
clause may be grounds for termination of the contract and
for debarment as a Contractor and a subcontractor as
provided in 29 CFR 5.12.
(g) Compliance with Davis-Bacon and related Act
requirements. All rulings and interpretations of the DavisBacon and related Acts contained in 29 CFR Parts 1, 3,
and 5 are herein incorporated by reference in this
contract.
(h) Disputes concerning labor standards. Disputes arising out
of the labor standards provisions of this clause shall not
be subject to the general disputes clause of this contract.
Such disputes shall be resolved in accordance with the
procedures of the Department of Labor set forth in 29
CFR Parts 5, 6, and 7. Disputes within the meaning of
this clause include disputes between the Contractor (or
any of its subcontractors) and the PHA, HUD, the U.S.
Department of Labor, or the employees or their
representatives.
(i) Certification of eligibility.
(1) By entering into this contract, the Contractor certifies
that neither it (nor he or she) nor any person or firm
who has an interest in the Contractor’s firm is a
person or firm ineligible to be awarded contracts by
the United States Government by virtue of section
3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).
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(2) No part of this contract shall be subcontracted to any
person or firm ineligible for award of a United States
Government contract by virtue of section 3(a) of the
Davis-Bacon Act or 29 CFR 5.12(a)(1).
(3) The penalty for making false statements is prescribed
in the U. S. Criminal Code, 18 U.S.C. 1001.
(j) Contract Work Hours and Safety Standards Act. As used
in this paragraph, the terms “laborers” and “mechanics”
include watchmen and guards.
(1) Overtime requirements. No contractor or
subcontractor contracting for any part of the contract
work which may require or involve the employment of
laborers or mechanics, including watchmen and
guards, shall require or permit any such laborer or
mechanic in any workweek in which the individual is
employed on such work to work in excess of 40 hours
in such workweek unless such laborer or mechanic
receives compensation at a rate not less than one and
one-half times the basic rate of pay for all hours
worked in excess of 40 hours in such workweek.
(2) Violation; liability for unpaid wages; liquidated
damages. In the event of any violation of the
provisions set forth in subparagraph (j)(1) of this
clause, the Contractor and any subcontractor
responsible therefor shall be liable for the unpaid
wages. In addition, such Contractor and
subcontractor shall be liable to the United States (in
the case of work done under contract for the District
of Columbia or a territory, to such District or to such
territory), for liquidated damages. Such liquidated
damages shall be computed with respect to each
individual laborer or mechanic (including watchmen
and guards) employed in violation of the provisions
set forth in subparagraph (j)(1) of this clause, in the
sum of $10 for each calendar day on which such
individual was required or permitted to work in excess
of the standard workweek of 40 hours without
payment of the overtime wages required by
provisions set forth in subparagraph (j)(1) of this
clause.
(3) Withholding for unpaid wages and liquidated
damages. HUD or its designee shall upon its own
action or upon written request of an authorized
representative of the Department of Labor withhold or
cause to be withheld, from any moneys payable on
account of work performed by the Contractor or
subcontractor under any such contract or any Federal
contract with the same prime Contractor, or any other
Federally-assisted contract subject to the Contract
Work Hours and Safety Standards Act, which is held
by the same prime Contractor, such sums as may be
determined to be necessary to satisfy any liabilities of
such Contractor or subcontractor for unpaid wages
and liquidated damages as provided in the provisions
set forth in subparagraph (j)(2) of this clause.
(k) Subcontracts. The Contractor or subcontractor shall insert
in any subcontracts all the provisions contained in this
clause, and such other clauses as HUD or its designee
may by appropriate instructions require, and also a
clause requiring the subcontractors to include these
provisions in any lower tier subcontracts. The prime
Contractor shall be responsible for the compliance by any
subcontractor or lower tier subcontractor with all these
provisions.
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47. Non-Federal Prevailing Wage Rates
(a) Any prevailing wage rate (including basic hourly rate and
any fringe benefits), determined under State or tribal law
to be prevailing, with respect to any employee in any
trade or position employed under the contract, is
inapplicable to the contract and shall not be enforced
against the Contractor or any subcontractor, with respect
to employees engaged under the contract whenever
such non-Federal prevailing wage rate exceeds:
(1) The applicable wage rate determined by the Secretary
of Labor pursuant to the Davis-Bacon Act (40 U.S.C.
3141 et seq.) to be prevailing in the locality with
respect to such trade;
(b) An applicable apprentice wage rate based thereon
specified in an apprenticeship program registered with
the U.S. Department of Labor (DOL) or a DOLrecognized State Apprenticeship Agency; or
(c) An applicable trainee wage rate based thereon specified
in a DOL-certified trainee program.
48. Procurement of Recovered Materials.
(a) In accordance with Section 6002 of the Solid Waste
Disposal Act, as amended by the Resource Conservation
and Recovery Act, the Contractor shall procure items
designated in guidelines of the Environmental Protection
Agency (EPA) at 40 CFR Part 247 that contain the highest
percentage of recovered materials practicable, consistent
with maintaining a satisfactory level of competition. The
Contractor shall procure items designated in the EPA
guidelines that contain the highest percentage of
recovered materials practicable unless the Contractor
determines that such items: (1) are not reasonably
available in a reasonable period of time; (2) fail to meet
reasonable performance standards, which shall be
determined on the basis of the guidelines of the National
Institute of Standards and Technology, if applicable to the
item; or (3) are only available at an
unreasonable price.

(b) Paragraph (a) of this clause shall apply to items
purchased under this contract where: (1) the
Contractor purchases in excess of $10,000 of the item
under this contract; or (2) during the preceding
Federal fiscal year, the Contractor: (i) purchased any
amount of the items for use under a contract that was
funded with Federal appropriations and was with a
Federal agency or a State agency or agency of a
political subdivision of a State; and (ii) purchased a
total of in excess of $10,000 of the item both under
and outside that contract.
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Taylor Street Plaza Hallway and Apartment Condensing Boiler Replacement
19-12040
Wage Rates
General Decision Number: IL190001 05/10/2019

IL1

Superseded General Decision Number: IL20180001
State: Illinois
Construction Type: Building
Counties: Adams, Bond, Boone, Brown, Bureau, Calhoun,
Carroll, Cass, Clinton, De Kalb, Fulton, Greene, Hancock,
Henderson, Henry, Jersey, Jo Daviess, Knox, La Salle, Lee,
Livingston, Logan, Macoupin, Marshall, Mason, McDonough,
McLean, Menard, Mercer, Monroe, Montgomery, Morgan, Ogle, Pike,
Putnam, Randolph, Rock Island, Schuyler, Scott, Stark,
Stephenson, Warren, Washington, Whiteside, Winnebago and
Woodford Counties in Illinois.

BUILDING PROJECTS (does not include single-family homes and
apartments up to and including four stories, and also does not
include landscape projects for BOONE and DEKALB COUNTIES).
Note: Under Executive Order (EO) 13658, an hourly minimum wage
of $10.60 for calendar year 2019 applies to all contracts
subject to the Davis-Bacon Act for which the contract is
awarded (and any solicitation was issued) on or after January
1, 2015. If this contract is covered by the EO, the contractor
must pay all workers in any classification listed on this wage
determination at least $10.60 per hour (or the applicable wage
rate listed on this wage determination, if it is higher) for
all hours spent performing on the contract in calendar year
2019. If this contract is covered by the EO and a
classification considered necessary for performance of work on
the contract does not appear on this wage determination, the
contractor must pay workers in that classification at least the
wage rate determined through the conformance process set forth
in 29 CFR 5.5(a)(1)(ii) (or the EO minimum wage rate,if it is
higher than the conformed wage rate). The EO minimum wage rate
will be adjusted annually. Please note that this EO applies to
the above-mentioned types of contracts entered into by the
federal government that are subject to the Davis-Bacon Act
itself, but it does not apply to contracts subject only to the
Davis-Bacon Related Acts, including those set forth at 29 CFR
5.1(a)(2)-(60). Additional information on contractor
requirements and worker protections under the EO is available
at www.dol.gov/whd/govcontracts.

Modification Number
0
1
2
3
4

WAGE RATES

Publication Date
01/04/2019
01/11/2019
01/18/2019
01/25/2019
02/01/2019
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Taylor Street Plaza Hallway and Apartment Condensing Boiler Replacement
19-12040
5
6
7
8
9
10
11

02/15/2019
02/22/2019
03/01/2019
03/08/2019
04/12/2019
05/03/2019
05/10/2019

ASBE0017-003 06/01/2017
BUREAU, DE KALB, LA SALLE, LEE, LIVINGSTON AND PUTNAM COUNTIES
Rates

Fringes

ASBESTOS WORKER/INSULATOR
includes the application
of all insulating
materials, protective
coverings, coatings, and
finishes to all types of
mechanical systems..........$ 50.50
25.80
Fire Stop Technician.............$ 40.40
24.54
HAZARDOUS MATERIAL HANDLER
includes preparation,
wetting, stripping removal
scrapping, vacuuming,
bagging and disposal of
all insulation materials,
whether they contain
asbestos or not, from
mechanical systems..........$ 37.80
24.54
---------------------------------------------------------------ASBE0017-007 06/01/2017
MARSHALL, MCLEAN, STARK, and WOODFORD COUNTIES
Rates

Fringes

ASBESTOS WORKER/INSULATOR
includes the application
of all insulating
materials, protective
coverings, coatings, and
finishes to all types of
mechanical systems..........$ 43.70
25.80
Fire Stop Technician.............$ 34.96
24.54
HAZARDOUS MATERIAL HANDLER
includes preparation,
wetting, stripping removal
scrapping, vacuuming,
bagging and disposal of
all insulation materials,
whether they contain
asbestos or not, from
mechanical systems..........$ 32.78
24.54
----------------------------------------------------------------
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ASBE0019-003 12/01/2018
BOONE, OGLE, STEPHENSON, and WINNEBAGO COUNTIES
Rates

Fringes

Asbestos Workers/Insulator
(includes the application of
all insulating materials,
protective coverings,
coatings, and finishes to all
types of mechanical systems).....$ 34.53
33.45
---------------------------------------------------------------ASBE0081-002 06/01/2018
CARROLL, HANCOCK, HENDERSON, HENRY, JO DAVIESS, KNOX,
MCDONOUGH, MERCER, ROCK ISLAND, WARREN, and WHITESIDE COUNTIES

Rates

Fringes

Asbestos Workers/Insulator
(Includes the application of
all insulating materials,
protective coverings,
coatings, and finishes to
all types of mechanical
systems).........................$ 29.91
21.15
---------------------------------------------------------------BOIL0001-004 05/01/2017
BOONE, DE KALB, & WINNEBAGO COUNTIES
Rates

Fringes

BOILERMAKER......................$ 46.18
29.58
---------------------------------------------------------------BOIL0060-001 01/01/2017
BUREAU, CARROLL, FULTON, HANCOCK, HENDERSON, HENRY, JO DAVIESS,
KNOX, LA SALLE, LEE, LIVINGSTON, LOGAN, MCDONOUGH, MCLEAN,
MARSHALL, MASON, MERCER, OGLE, PUTNAM, ROCK ISLAND, SCHUYLER,
STARK, STEPHENSON, WARREN, WHITESIDE, and WOODFORD COUNTIES

Rates

Fringes

BOILERMAKER......................$ 39.50
20.74
---------------------------------------------------------------BOIL0363-003 01/01/2017
ADAMS, BOND, BROWN, CALHOUN, CASS, CLINTON, GREENE, JERSEY,
MACOUPIN, MENARD, MONROE, MONTGOMERY, MORGAN, PIKE, RANDOLPH,
and WASHINGTON COUNTIES
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Rates

Fringes

BOILERMAKER......................$ 36.50
29.89
---------------------------------------------------------------BRIL0006-001 06/01/2018
BUREAU, HENRY, LASALLE, LIVINGSTON, PUTNAM, and STARK COUNTIES
Rates

Fringes

BRICKLAYER.......................$ 39.79
22.29
---------------------------------------------------------------BRIL0006-002 06/01/2018
BUREAU, HENRY, LA SALLE, LIVINGSTON, PUTNAM, and STARK COUNTIES
Rates

Fringes

TILE FINISHER....................$ 35.25
18.00
TILE LAYER.......................$ 38.07
20.21
---------------------------------------------------------------BRIL0006-004 06/01/2017
MERCER and ROCK ISLAND COUNTIES
Rates

Fringes

Bricklayer, Caulker, Cleaner,
Pointer & Stonemason.............$ 28.50
17.95
---------------------------------------------------------------BRIL0006-005 06/01/2017
FULTON, HENDERSON, KNOX, MARSHALL, WARREN, and WOODFORD COUNTIES
Rates

Fringes

BRICKLAYER.......................$ 33.43
21.09
---------------------------------------------------------------BRIL0006-008 06/01/2016
MCLEAN COUNTY
Rates

Fringes

Bricklayer, Caulker, Cleaner,
Pointer & Stonemason.............$ 30.59
23.19
---------------------------------------------------------------BRIL0006-009 06/01/2017
FULTON, HENDERSON, KNOX, MARSHALL, MCLEAN, WARREN, and WOODFORD
COUNTIES

Rates
Base Machine Men.................$ 31.13
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Marble & Tile Setter and
Terrazzo Worker..................$ 32.87
21.09
---------------------------------------------------------------BRIL0006-017 06/01/2017
CARROLL, JO DAVIESS, LEE, OGLE, STEPHENSON, WHITESIDE, and
WINNEBAGO COUNTIES

Rates

Fringes

Bricklayer, Caulker, Cleaner,
Pointer & Stonemason.............$ 40.00
24.72
---------------------------------------------------------------BRIL0006-018 06/01/2018
BOONE COUNTY
Rates

Fringes

Bricklayer, Caulker, Cleaner,
Pointer & Stonemason.............$ 42.95
26.02
---------------------------------------------------------------BRIL0006-020 06/01/2016
BUREAU, DE WITT, HENRY, LA SALLE, LIVINGSTON, MERCER, PUTNAM,
ROCK ISLAND AND STARK COUNTIES

Rates

Fringes

Base Machine Men.................$ 33.90
15.99
---------------------------------------------------------------BRIL0006-023 06/01/2017
BOONE, CARROLL, JO DAVIESS, LEE, OGLE, STEPHENSON, WHITESIDE &
WINNEBAGO COUNTIES

Rates

Fringes

Marble & Tile Setter and
Terrazzo Worker..................$ 37.47
18.29
Marble, Tile & Terrazzo
Finisher.........................$ 34.65
16.13
---------------------------------------------------------------BRIL0006-026 06/01/2017
MERCER & ROCK ISLAND COUNTIES
Rates

Fringes

Marble & Tile Setter and
Terrazzo Worker..................$ 25.00
17.26
---------------------------------------------------------------BRIL0008-002 05/01/2016
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RANDOLPH COUNTY
Rates

Fringes

Bricklayer, Caulker, Cleaner,
Pointer & Stonemason.............$ 30.40
18.09
---------------------------------------------------------------BRIL0008-007 08/01/2017
BOND, CALHOUN, CLINTON, JERSEY, MACOUPIN (STAUNTON & MT.
OLIVE), MONROE, MONTGOMERY, AND WASHINGTON COUNTIES

Rates

Fringes

BRICKLAYER
Bricklayer, Marble,
Terrazzo Worker, and Tile
Layer.......................$ 33.13
22.05
---------------------------------------------------------------BRIL0008-008 05/01/2018
ADAMS, BROWN, CASS, GREENE, HANCOCK, MACOUPIN (Except Staunton
& Mt. Olive), MORGAN, MCDONOUGH, PIKE, SCHUYLER, AND SCOTT
COUNTIES

Rates

Fringes

BRICKLAYER.......................$ 30.29
21.13
---------------------------------------------------------------BRIL0008-009 05/01/2018
MORGAN AND SCOTT COUNTIES
Rates

Fringes

Cement Mason/Plasterer...........$ 30.29
21.13
---------------------------------------------------------------BRIL0008-010 05/01/2018
LOGAN, MASON, and MENARD COUNTIES
Rates

Fringes

Bricklayer, Caulker, Cleaner,
Pointer & Stonemason.............$ 31.72
23.36
---------------------------------------------------------------BRIL0008-027 05/01/2017
ADAMS, BROWN, CASS, GREENE, HANCOCK, MACOUPIN, MORGAN,
MCDONOUGH, PIKE, SCHUYLER, AND SCOTT COUNTIES

Rates

WAGE RATES
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Marble & Tile Setter and
Terrazzo Worker..................$ 32.20
18.51
Marble, terrazzo and tile
finisher.........................$ 30.70
18.51
---------------------------------------------------------------BRIL0008-028 05/01/2016
LOGAN, MASON, and MENARD COUNTIES
Rates

Fringes

Marble Setter, Terrazzo
Worker & Tile Setter.............$ 31.74
17.87
Marble, terrazzo and tile
finisher.........................$ 30.24
17.87
---------------------------------------------------------------BRIL0008-029 05/01/2018
RANDOLPH COUNTY
Rates

Fringes

Marble Finisher, terrazzo
finisher and tile finisher.......$ 29.42
19.57
---------------------------------------------------------------BRIL0021-005 06/01/2018
DE KALB COUNTY
Rates

Fringes

BRICKLAYER (including Cement
Mason)...........................$ 46.19
29.74
---------------------------------------------------------------* CARP0004-008 05/01/2019
HENDERSON, HENRY, MERCER, AND ROCK ISLAND COUNTIES
Rates

Fringes

CARPENTER (Carpenters,
Lathers, Carpet, Linoleum,
and Soft Tile Layers)............$ 29.75
23.67
---------------------------------------------------------------CARP0195-001 06/01/2018
BUREAU, LA SALLE, MARSHALL, PUTNAM, and STARK COUNTIES
Rates

Fringes

CARPENTER........................$ 33.00
29.14
---------------------------------------------------------------CARP0237-004 05/01/2019
FULTON AND MASON COUNTIES
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Rates

Fringes

Carpenter/Lather.................$ 33.05
27.95
---------------------------------------------------------------CARP0237-009 05/01/2019
KNOX COUNTY
Rates

Fringes

Carpenter/Lather.................$ 33.05
27.95
Piledriver.......................$ 34.05
27.95
---------------------------------------------------------------CARP0237-015 05/01/2017
WOODFORD COUNTY
Rates

Fringes

Carpenter/Lather.................$ 32.01
26.09
Piledriver.......................$ 33.01
26.09
---------------------------------------------------------------CARP0237-020 05/01/2017
Rates

Fringes

Carpenter/Lather.................$ 32.01
26.09
Piledriver.......................$ 33.01
26.09
---------------------------------------------------------------* CARP0270-001 05/01/2019
MENARD COUNTY
Rates

Fringes

Carpenter/Lather.................$ 32.83
27.45
Piledriver.......................$ 33.83
27.45
---------------------------------------------------------------CARP0270-006 05/01/2017
ADAMS COUNTY
Rates

Fringes

Carpenter/Lather.................$ 31.39
25.99
Piledriver.......................$ 32.39
25.99
---------------------------------------------------------------CARP0270-009 05/01/2017
HANCOCK, MCDONOUGH, AND WARREN COUNTIES
Rates
Carpenter/Lather.................$ 32.17
Piledriver.......................$ 33.17
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25.99
25.99
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---------------------------------------------------------------CARP0270-013 05/01/2017
MACOUPIN AND MONTGOMERY COUNTIES
Rates

Fringes

Carpenter/Lather.................$ 31.39
25.99
Piledriver.......................$ 32.39
25.99
---------------------------------------------------------------CARP0270-020 05/01/2017
LOGAN COUNTY
Rates

Fringes

Carpenter/Lather.................$ 32.13
25.99
Piledriver.......................$ 33.13
25.99
---------------------------------------------------------------CARP0270-022 05/01/2017
BROWN, CASS, GREENE, MORGAN, PIKE, SCHUYLER, AND SCOTT COUNTIES
Rates

Fringes

Carpenter/Lather.................$ 31.39
25.99
Piledriver.......................$ 32.39
25.99
---------------------------------------------------------------CARP0500-004 05/01/2018
CLINTON (EXCLUDING BROOKSIDE TWP), MONROE RANDOLPH, and
WASHINGTON COUNTIES

Rates

Fringes

CARPENTER (Lather,
Piledriver, and Millwright)......$ 38.85
17.10
Carpet Installer (Carpet,
Linoleum, Hardwood, and Tile
Layer)...........................$ 33.43
17.02
---------------------------------------------------------------CARP0640-001 05/01/2018
ALEXANDER, FRANKLIN, HARDIN, MASSAC, JACKSON, PERRY, POPE,
JOHNSON, GALLATIN, PULASKI, SALINE, UNION, and WILLIAMSON
COUNTIES

Rates
CARPENTER (Lather,
Piledriver, and Millwright)......$ 36.11
Carpet Installer (Carpet,
Linoleum, Hardwood, and Tile
Layer)...........................$ 33.43
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DIVERS (Receive 1 1/2 times Carpenter's rate plus fringe
benefits and $25.00 per day for equipment)
---------------------------------------------------------------CARP0664-004 05/01/2018
BOND, CALHOUN, and JERSEY COUNTIES
Rates

Fringes

CARPENTER (Lather,
Piledriver, and Millwright)......$ 38.85
17.10
Carpet Installer (Carpet,
Linoleum, Hardwood, and Tile
Layer)...........................$ 33.43
17.02
---------------------------------------------------------------CARP0790-001 06/01/2018
CARROLL, DE KALB, JO DAVIESS, LEE, OGLE (Southern Half),
STEPHENSON, and WHITESIDE COUNTIES

Rates

Fringes

Carpenter/Lather
Carroll, Jo Daviess, Lee
(West of Brooklyn Road),
Ogle (Remainder of
Southern Half),
Stephenson, and Whiteside...$ 35.54
29.18
DeKalb, Lee (East of
Brooklyn Road), Ogle
(Territory within IL Route
72, Meridian Road & the
southern Ogle County Line)..$ 40.52
29.18
---------------------------------------------------------------CARP0792-001 06/01/2018
BOONE, OGLE (Northern Half), and WINNEBAGO COUNTIES
Rates

Fringes

Carpenter, Lather, Soft Floor
Layer............................$ 40.00
26.34
---------------------------------------------------------------CARP1051-001 05/01/2017
FULTON, HANCOCK, KNOX, LOGAN, MASON, MCDONOUGH, WARREN, AND
WOODFORD COUNTIES

Rates

Fringes

MILLWRIGHT.......................$ 31.74
26.71
----------------------------------------------------------------
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CARP1051-003 05/01/2017
ADAMS, BROWN, CASS, GREENE, MACOUPIN, MENARD, MONTGOMERY,
MORGAN, PIKE, SCHUYLER, AND SCOTT COUNTIES

Rates

Fringes

MILLWRIGHT.......................$ 31.74
26.10
---------------------------------------------------------------CARP1051-007 05/01/2017
LIVINGSTON AND MCLEAN COUNTIES
Rates

Fringes

MILLWRIGHT.......................$ 31.74
26.78
---------------------------------------------------------------CARP2158-001 06/01/2018
BOONE, BUREAU, CARROLL, DEKALB, HENDERSON, HENRY, JO DAVIESS,
LA SALLE, LEE, MARSHALL, MERCER, OGLE, PUTNAM, ROCK ISLAND,
STARK, STEPHENSON, WHITESIDE, AND WINNEBAGO COUNTIES

Rates

Fringes

MILLWRIGHT
ZONE 1: Carroll,
Henderson, Henry, Mercer,
and Rock Island (East)
Counties....................$ 29.31
25.21
ZONE 3: Boone, Jo Daviess,
Ogle, Stephenson, and
Winnebago Counties..........$ 40.27
27.15
ZONE 5: Bureau, DeKalb, La
Salle, Lee, Marshall,
Putnam, Rock Island
(West), Stark, and
Whiteside Counties..........$ 39.38
28.21
---------------------------------------------------------------ELEC0034-001 03/01/2019
PEORIA DIVISION - MARSHALL (Area West of Bell Plain & Roberts
TWPS) AND WOODFORD (Area West of Kansas, Linn, Palestine &
Roanoke TWPS) COUNTIES

Rates

Fringes

ELECTRICIAN......................$ 37.51
21.67
---------------------------------------------------------------ELEC0034-002 03/01/2018
GALESBURG DIVISION - FULTON (Cass, Deerfield, Ellisville,
Harris, Lee, Union, Young, & Hickory TWPS), HENDERSON, KNOX,
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MCDONOUGH (Blandinsville, Prairie City, Emmet, Tennessee,
Scotland, Sciota, Bushnell, Chalmers TWPS), MERCER (Ohio Grove,
North Henderson, and Suez twps), and WARREN Counties

Rates

Fringes

ELECTRICIAN......................$ 32.00
19.88
---------------------------------------------------------------ELEC0034-003 03/01/2018
QUINCY DIVISION - ADAMS, BROWN, HANCOCK, MCDONOUGH (Lamoine,
Bethel, Industry & Eldorado), PIKE, AND SCHUYLER COUNTIES

Rates

Fringes

ELECTRICIAN......................$ 30.41
17.72
---------------------------------------------------------------ELEC0034-005 03/01/2019
PEORIA DIVISION - FULTON (Except Cass, Deerfield, Ellisville,
Harris, Lee, Union, Young, & Hickory TWPS); MASON (Except Bath,
Crane, Creek, Kilbourne, Lynchburg, Mason City, and Salt CREEK
TWPS); AND STARK (Essex, Valley & West Jersey TWPS) COUNTIES

Rates

Fringes

ELECTRICIAN......................$ 37.51
21.67
---------------------------------------------------------------ELEC0034-014 09/01/2018
BUILDING
QUINCY DIVISION - ADAMS, BROWN, FULTON, HANCOCK, HENDERSON,
KNOX, MARSHALL Westside), MASON (Northside), MCDONOUGH, MERCER
(Southeast side), PEORIA, PIKE, SCHUYLER, STARK (Southside),
TAZWELL, WARREN, WOODFORD (Westside) COUNITES

Rates
ELECTRICAL LOW VOLTAGE WIRING
INSTALLER
Installation, service and
maintenance of low-voltage
systems which utilizes the
transmission and/or
transference of voice,
sound, vision, or digital
for commercial, education,
security and entertainment
purposes for the
following: TV monitoring
and surveillance,
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background/foreground
music, intercom and
telephone interconnect,
field programming,
inventory control systems,
microwave transmission,
multi-media, multiplex,
radio page, school,
intercom and sound burglar
alarms and low voltage
master clock systems........$ 28.75
20.36
---------------------------------------------------------------ELEC0145-002 06/05/2017
CARROLL (Chadwick, Mt. Carroll, Savanna and Thompson TWPS),
HENRY (Except Annawan, Burns, Cambridge, Galva, Kewanee,
Weller, and Westerfield TWPS), JO DAVIESS (Savanna Ordanance
Depot), MERCER (Except Ohio Grove, North Henderson, & Suez),
WHITESIDE (Remainder), and ROCK ISLAND COUNTIES

Rates

Fringes

CABLE SPLICER....................$ 35.50
21.51
ELECTRICIAN......................$ 34.50
21.43
---------------------------------------------------------------ELEC0176-002 06/01/2018
BUREAU, HENRY (Anawan, Burns, Cambridge, Galva, Kewanee,
Weller, and Westerfield TWPS), LA SALLE (Deer Park, Eden, La
Salle, Peru, Utica, Ottawa, Seneca & Vermilion TWPS), PUTNAM
(Granville, Hennepin & Senachwine TWPS) and STARK (Elmira,
Goshen, Oseola, Penn, and Toulon TWPS) COUNTIES

Rates

Fringes

ELECTRICIAN......................$ 41.95
39.21
---------------------------------------------------------------ELEC0176-013 06/01/2018
BUREAU, HENRY (Anawan, Burns, Cambridge, Calva, Kewanee,
Weller, and Westerfield TWPS), LA SALLE (Deer Park, Eden, La
Salle, Peru, Utica, Ottawa, Seneca, & Vermilion TWPS), PUTNAM
(Granville, Hennepin, & Senachwine TWPS), & STARK (Elmira,
Goshen, Oseola, Penn, and Toulon TWPS) COUNTIES

Rates

Fringes

CATV Installer...................$ 35.00
28.78
---------------------------------------------------------------ELEC0193-001 11/28/2018
CASS, LOGAN, MACOUPIN (Athenville, Scottville, Girard & area
North thereof), MASON (Lynchburg, Bath, Kilbourne, Crane Creek,
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Salt Creek & Mason TWPS), MENARD, MONTGOMERY (Bois D Arc,
Pitman, & Harvel TWPS), MORGAN, and SCOTT COUNTIES

Rates

Fringes

ELECTRICIAN......................$ 35.96
4.5%+17.00
---------------------------------------------------------------ELEC0193-012 09/01/2018
BUILDING
CASS, LOGAN, MACOUPIN (Northside), MASON (Southside), MENARD,
MORGAN, MONTOGOMERY (Northwest side), SCOTT, and SANGAMON
COUNTIES

Rates

Fringes

ELECTRICAL LOW VOLTAGE WIRING
INSTALLER
Installation, service and
maintenance of low-voltage
systems which utilizes the
transmission and/or
transference of voice,
sound, vision, or digital
for commercial, education,
security and entertainment
purposes for the
following: TV monitoring
and surveillance,
background/foreground
music, intercom and
telephone interconnect,
field programming,
inventory control systems,
microwave transmission,
multi-media, multiplex,
radio page, school,
intercom and sound burglar
alarms and low voltage
master clock systems........$ 32.14
3%+16.00
---------------------------------------------------------------ELEC0197-001 01/01/2018
MC LEAN (Except Anchor, Belleflower, Cropsey, Cheney Grove
TWPS) and WOODFORD (Palestine, El Paso & Kansas TWPS) COUNTIES

Rates

Fringes

ELECTRICIAN......................$ 36.18
19.32
---------------------------------------------------------------ELEC0197-007 01/01/2018
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BUILDING
DEWITT (Northside), WESTERN (Northside), MCLEAN (Southside),
and WOODFORD (Southside) COUNTIES

Rates

Fringes

ELECTRICAL LOW VOLTAGE WIRING
INSTALLER
Installation, service and
maintenance of low-voltage
systems which utilizes the
transmission and/or
transference of voice,
sound, vision, or digital
for commercial, education,
security and entertainment
purposes for the
following: TV monitoring
and surveillance,
background/foreground
music, intercom and
telephone interconnect,
field programming,
inventory control systems,
microwave transmission,
multi-media, multiplex,
radio page, school,
intercom and sound burglar
alarms and low voltage
master clock systems........$ 31.75
16.25
---------------------------------------------------------------ELEC0309-001 09/03/2018
BOND (Western Half), CLINTON (Except Huey, Hoffman, and
vicinity), MACOUPIN (Except Brighton TWP, Athenville,
Scottville, Girard, and area North thereof), MONROE, MONTGOMERY
(West of Butler Grove, Isham, & Raymond TWPS), RANDOLPH (Red
Bud TWP), and WASHINGTON (Venedy TWP) COUNTIES

Rates

Fringes

ELECTRICIAN......................$ 40.70
31.66%+7.99
---------------------------------------------------------------ELEC0309-012 09/01/2018
BUILDING
BOND (Westside), CLINTON (Westside), MACOUPIN (Central and
Southeast sides), MADISON (Southeast side), MONROE (Westside),
MONTGOMERY (Northwest side), RANDOLPH, ST. CLAIR, AND
WASHINGTON (Northwest side) COUNTIES
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Rates

Fringes

ELECTRICAL LOW VOLTAGE WIRING
INSTALLER
Installation, service and
maintenance of low-voltage
systems which utilizes the
transmission and/or
transference of voice,
sound, vision, or digital
for commercial, education,
security and entertainment
purposes for the
following: TV monitoring
and surveillance,
background/foreground
music, intercom and
telephone interconnect,
field programming,
inventory control systems,
microwave transmission,
multi-media, multiplex,
radio page, school,
intercom and sound burglar
alarms and low voltage
master clock systems........$ 34.57
13.84
---------------------------------------------------------------ELEC0364-001 06/01/2018
BOONE, CARROLL (Cherry Grove, Shannon, Rock Creek, Lina, Wysox
& Elkhorn Grove TWPS), DEKALB (Franklin, Kingston, Genoa, South
Grove, Mansfield, DeKalb, Corland, Milan, Alton Pierce,
Shabbona Mayfield, Sycamore, Malta, Paw Paw, Squaw Grove,
Victor, & Somonauk TWPS), JO DAVIESS (Warren & Rush), LEE,
OGLE, STEPHENSON, WHITESIDE (Genesee, Jordan, Hopkins,
Sterling, Hume, Montgomery, Tampico, & Hahnaman TWPS), AND
WINNEBAGO COUNTIES

Rates

Fringes

ELECTRICIAN......................$ 47.00
33.51
---------------------------------------------------------------ELEC0461-001 06/04/2018
DE KALB COUNTY (Sandwich TWP)
Rates

Fringes

ELECTRICIAN......................$ 47.72
32.39
---------------------------------------------------------------ELEC0461-004 10/29/2018
DE KALB COUNTY (Sandwich Twp)
Rates
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ELECTRICIAN (ELECTRICAL
TECHNICIAN)......................$ 40.12

28.08

Work includes the installation, maintenance and removal of
telecommunication facilities (voice, sound, data and
video), telephone, security, fire alarm systems that are a
component of a multiplex system and share a common cable,
and data inside wire, interconnect, terminal equipment,
central office, PABX and equipment, micro waves, V-SAT,
bypass, CATV, WAN, (wide area networks), LAN (Local area
networks), and ISDN (integrated system digital network).The
work shall cover the pulling of wire in raceways, but not
the installation of raceways.
---------------------------------------------------------------ELEC0538-007 09/01/2018
BUILDING
IROQUOIS (Southeastern side), and VERMILION COUNTIES
Rates

Fringes

ELECTRICAL LOW VOLTAGE WIRING
INSTALLER
Installation, service and
maintenance of low-voltage
systems which utilizes the
transmission and/or
transference of voice,
sound, vision, or digital
for commercial, education,
security and entertainment
purposes for the
following: TV monitoring
and surveillance,
background/foreground
music, intercom and
telephone interconnect,
field programming,
inventory control systems,
microwave transmission,
multi-media, multiplex,
radio page, school,
intercom and sound burglar
alarms and low voltage
master clock systems........$ 32.82
16.28
---------------------------------------------------------------ELEC0601-003 03/01/2019
LA SALLE (Remainder), LIVINGSTON, MCLEAN (Cropsey, Anchor,
Cheney Grove, & Belleflower TWPS), MARSHALL (Roberts, Evans,
Bell, Plaine, & Bennington), PUTNAM (Magnolia TWP), and
WOODFORD (Linn, Clayton, Minonk, Roanoke, Green, & Panola TWPS)
COUNTIES
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Rates

Fringes

ELECTRICIAN......................$ 41.39
17.62
---------------------------------------------------------------ELEC0601-010 09/01/2018
BUILDING
CHAMPAIGN, DEWITT (Northeast side), DOUGLAS (Northeast side),
FORD (Southside), IROQUIOS (Southwest side), LASALLE
(Southside), LIVINGSTON, MARSHALL (Eastside), PIATT (Northeast
side), PUTNAM (Southeast side), and WOODFORD (Northeast side)
COUNTIES

Rates
ELECTRICAL LOW VOLTAGE WIRING
INSTALLER........................$ 31.89

Fringes

17.21

Installation, service and maintenance of low-voltage systems
which utilizes the transmission and/or transference of
voice, sound, vision, or digital for commercial, education,
security and entertainment purposes for the following: TV
monitoring and surveillance, background/foreground music,
intercom and telephone interconnect, field programming,
inventory control systems, microwave transmission,
multi-media, multiplex, radio page, school, intercom and
sound burglar alarms and low voltage master clock systems.
---------------------------------------------------------------ELEC0649-001 01/01/2018
CALHOUN, GREEN, JERSEY, AND MACOUPIN (Brighton TWP) COUNTIES
Rates

Fringes

ELECTRICIAN......................$ 42.01
22.38
---------------------------------------------------------------ELEC0649-007 09/01/2018
BUILDING
CALHOUN, GREENE, JERSEY, MADISON (Northwest side), MACOUPIN
(Southwest side) COUNTIES

Rates
ELECTRICAL LOW VOLTAGE WIRING
INSTALLER
Installation, service and
maintenance of low-voltage
systems which utilizes the
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transmission and/or
transference of voice,
sound, vision, or digital
for commercial, education,
security and entertainment
purposes for the
following: TV monitoring
and surveillance,
background/foreground
music, intercom and
telephone interconnect,
field programming,
inventory control systems,
microwave transmission,
multi-media, multiplex,
radio page, school,
intercom and sound burglar
alarms and low voltage
master clock systems........$ 32.33
16.77
---------------------------------------------------------------ELEC0702-007 01/01/2019
BOND (Eastern Half), CLINTON (Huey, Hoffman, & vicinity),
RANDOLPH (Except Red Bud TWP), AND WASHINGTON (Except Venedy
TWP) COUNTIES

Rates

Fringes

ELECTRICIAN......................$ 44.12
22.54
---------------------------------------------------------------ELEC0702-016 09/01/2018
BUILDING
ALEXANDER, BOND (Eastside), CLAY, CLINTON (Eastside), EDWARDS,
EFFINGHAM (Southwestern side), FAYETTE (Southside), FRANKLIN,
GALLATIN, HAMILTON, HARDIN, JACKSON, JEFFERSON, JOHNSON,
MARION, MASSAC, PULASKI, PERRY, POPE, RANDOLPH (Southeastern
side), SALINE, UNION, WASHINGTON (Southeastern side), WAYNE,
WHITE, and WILLIAMSON COUNTIES

Rates
ELECTRICAL LOW VOLTAGE WIRING
INSTALLER........................$ 35.22

Fringes

13.79

Installation, service and maintenance of low-voltage systems
which utilizes the transmission and/or transference of
voice, sound, vision, or digital for commercial, education,
security and entertainment purposes for the following: TV
monitoring and surveillance, background/foreground music,
intercom and telephone interconnect, field programming,
inventory control systems, microwave transmission,
multi-media, multiplex, radio page, school, intercom and
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sound burglar alarms and low voltage master clock systems.
---------------------------------------------------------------ELEC0704-002 12/01/2018
JO DAVIESS COUNTY (Except Savanna Ordnance Depot & area East of
Apple River, Thompson & Woodbine TWPS)

Rates

Fringes

ELECTRICIAN......................$ 31.40
4%+16.55
---------------------------------------------------------------ELEV0003-003 01/01/2019
Rates
ELEVATOR MECHANIC................$ 50.09

Fringes
33.705+a+b

FOOTNOTES:
a) Employer contributes 8% of regular basic hourly rate as
as vacation pay credit for employees with more than 5 years
of service, and 6% for less than 5 years of service
b) Eight paid holidays: New Year's Day, Memorial Day,
Independence Day, Labor Day, Thanksgiving Day Friday after
Thanksgiving Day, Veterans' Day and Christmas Day.
---------------------------------------------------------------ELEV0033-003 01/01/2019
Rates
ELEVATOR MECHANIC................$ 44.83

Fringes
33.705+a+b

FOOTNOTES:
A. Employer contributes 8% of regular basic hourly rate as
vacation pay credit for employees with more than 5 years of
service, and 6% for employees with less than 5 years of
service.
B. PAID HOLIDAYS: New Year's Day; Memorial Day; Independence
Day; Labor Day; Veteran's Day; Thanksgiving Day; Day after
Thanksgiving; & Christmas Day.
---------------------------------------------------------------ELEV0055-002 01/01/2019
Rates
ELEVATOR MECHANIC................$ 46.21
FOOTNOTES:
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A. Employer contributes 8% of regular basic hourly rate as
vacation pay credit for employees with more than 5 years of
service, and 6% for under 5 years of service.
B. Paid Holidays: New Year's Day; Memorial Day;
Independence Day; Labor Day; Thanksgiving Day; Day after
Thanksgiving; Veterans' Day & Christmas Day
---------------------------------------------------------------ELEV0132-002 01/01/2019
Rates
ELEVATOR MECHANIC................$ 52.09

Fringes
33.705+a+b

FOOTNOTES:
A. Employer contributes 8% of regular basic hourly rate as
vacation pay credit for employees with more than 5 years of
service, and 6% for under 5 years of service.
B. Paid Holidays: New Year's Day, Memorial Day, Independence
Day, Labor Day, Thanksgiving Day, Friday after Thanksgiving
Day, Veterans' Day and Christmas Day.
---------------------------------------------------------------* ENGI0150-003 06/01/2018
BOONE, CARROLL, DE KALB, JO DAVIESS, LEE, OGLE, STEPHENSON,
WHITESIDE, AND WINNEBAGO COUNTIES

Rates
OPERATOR: Power Equipment
GROUP 1....................$
GROUP 2....................$
GROUP 3....................$
GROUP 4....................$

46.80
46.10
43.65
41.65

Fringes

37.45
37.45
37.45
37.45

POWER EQUIPMENT OPERATOR CLASSIFICATIONS
GROUP 1: Mechanic; Asphalt Plant*; Asphalt Spreader;
Autograde*; Backhoes with Caisson attachment*: Batch
Plant*; Benoto(Requires two Engineers); Boiler and Throttle
Valve; Caisson Rigs*; Central Redi-Mix Plant*; Combination
Backhoe Front Endloader Machine; Compressor and Throttle
Valve; Concrete Breaker (Truck Mounted)*; Concrete
Conveyor; Concrete Conveyor, Truck Mounted; Concrete Paver
over 27E cu. ft.*; Concrete Paver 27E cu ft and Under*;
Concrete Placer*; Concrete Placing Boom; Concrete Pump
(Truck Mounted); Concrete Tower; Cranes*; Cranes,
Hammerhead*; Cranes, (GCI and similar type Requires two
operators only); Creter Crane; Crusher, Stone, etc;
Derricks; Derricks, Traveling*; Formless Curb and Gutter
Machine*; Grader, Elevating; Grouting Machines; Highlift
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Shovels or Front Endloader 2 1/4 yd. and over; Hoists,
Elevators, Outside Type Rack and pinion and similar
Machines; Hoists, One, Two, and Three Drum; Hoists, Two
Tugger One Floor; Hydraulic Backhoes*; Hydraulic Boom
Trucks; Hydraulic Vac (and similar equipment);Locomotives;
Motor Patrol*; Pile Drivers amd Skid Rig*; Post Hole
Digger; Pre- Stress Machine; Pump Cretes Dual Ram(Requiring
frequent Lubrication and Water); Pump Cretes; Squeeze
Cretes-Screw Type Pumps Gypsum Bulker and Pump; Raised and
Blind Hole Drill*; Roto Mill Grinder (36" and Over)*; Roto
Mill Grinder (Less Than 36")*; Scoops-Tractor Drawn;
Slip-Form Paver*; Straddle Buggies; Tournapull; Tractor
with Boom, and Side Boom; and Trenching Machines*.
GROUP 2: Bobcat (over 3/4 cu yd); Boilers; Brick Forklift;
Broom, Power Propelled; Bulldozers; Concrete Mixer (Two Bag
and over); Conveyor, Portable; Forklift Trucks; Greaser
Engineer; Highlift Shovels or Front End loaders under 2 1/4
cu yd; Aotomatic Hoists, Hoists, Inside Elevators; Hoists,
Sewer Dragging Machine; Hoists, Tugger Single Drum; Laser
Screed; Rock Drill (Self-Propelled); Rock Drill (Truck
Mounted)*; Rollers; Steam Generators; Tractors; Tractor
Drawn Vibratory Roller (Receives an additional $.50 per
hour); Winch Trucks with "A" Frame.
GROUP 3: Air Compressor-Small 185 and Under (1 to 5 not to
exceed a total of 300 ft); Air Compressor-Large over 185;
Combination-Small Equipment Operator; Generator- Small 50
kw and under; Generator-Large over 50 kw; Heaters,
Mechanical; Hoists, Inside Elevators (Remodeling or
Renovatin work); Hydrualic Power Units (Pile Driving,
Extracting, and Drilling); Low Boys; Pumps Over 3" (1 To 3
not to exceed a total of 300 ft); Pumps, Well Points;
Welding Machines (2 through 5); Winches, 4 Small Electric
Drill Winches; Bobcat (up to and including 3/4 cu yd)
GROUP 4 - Oilers; Hoists; Inside Elevators; Push Button
Automatic Doors
*-Requires Oiler
PREMIUM PAY:
Long Boom: Cranes & Derricks 90' to 150' including jib
receive an extra $.50 per hour. Cranes & Derricks over
150' including jib receive an extra $.50 per hour plus an
additional $.10 for each additional 10' of boom or jib.
Capacity Pay: Cranes & Derricks with maximum capacity
exceeding 50 ton with less than 90' of boom or jib shall
be compensated $.01 per hour for each ton of the rated
capacity in excess of 50 ton.
Long Boom pay and Capacity pay cannot be combined.
Crane mounted earth auger, raised and blind hole drills, and
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truck mounted drill rigs receive an extra $.50 per hour.
Creter Cranes: When the Creter Crane is equipped with a
conveyor system capable of extending 70' or more, the
engineer shall receive an extra $.50 per hour.
Truck Mounted Concrete Pumps: When the Truck Mounted
Concrete Pump is equipped with a boom, which is capable of
extending 90' or more, the engineer shall receive $.50 per
hour extra.
Truck Mounted Concrete Conveyor: Truck Mounted Concrete
Conveyors equipped with conveyors that are capable of
extending 90' or more, the engineer shall receive an extra
$.50 per hour.
Underground Work: Employees working in tunnels, shafts, etc.
shall be paid an additional $.40 per hour. Employees
working under air pressure 1/2 pound to 7 pounds shall
receive an additional $.50 per hour. Employees working
under air pressure of 7 pounds or over shall receive $.65
per hour more.
Mining Machines-Boring Machines: The crew operating and
maintaining the Mining Machines shall be compensated an
additional $.50 per hour.
---------------------------------------------------------------* ENGI0150-005 06/01/2018
BUREAU (East and North of RT. 26), LA SALLE, LIVINGSTON, AND
PUTNAM (East & South of the Illinois River) COUNTIES

Rates
OPERATOR:
Group
Group
Group
Group

Power Equipment
1.....................$
2.....................$
3.....................$
4.....................$

49.30
48.00
45.45
43.70

Fringes

38.15
38.15
38.15
38.15

POWER EQUIPMENT OPERATOR CLASSIFICATIONS
GROUP 1: Mechanic; Asphalt Plant*; Asphalt Spreader;
Autograde*; Backhoes with Caisson Attachment*; Batch
Plant*; Benoto (Requires two Engineers); Boiler and
Throttle Valve; Caisson Rigs*; Central Redi-Mix Plant*;
Combination Backhoe Frontend Loader; Compressor and
Throttle Valve; Concrete Breaker (Truck Mounted)*; Concrete
Conveyor; Concrete Paver over 27E cu ft*; Concrete Paver
27E cu ft and under; Concrete Placer*; Concrete Pump Truck
Mounted; Concrete Tower; Cranes; Cranes, Hammerhead*;
Creter Crane; Crusher, Stone, etc; Derricks; Derricks,
Traveling; Formless Curb and Gutter Machine*; Grader,
Elevating; Grouting Machines; Highlift Shovels or Frontend
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Loader 2 1/4 yd and over; Hoists, Elevators, Outside Type
Rack and Pinion and Similar; Hoists, One, Two, and Three
Drums; Hoists, Two Tugger One Floor; Hydraulic Backhoes;
Hydraulic Boom Trucks; Hydro Vac (and similar equipment);
Locomotive; Motor Patrol; Pile Drivers and Skid Rig; Post
Hole Digger; Prestress Machine; Pump Crete Dual Ram
(requiring frequent lubrication and water)*; Pump Cretes;
Squeeze Cretes Screw Type Pumps Gypsum Bulker and Pump;
Roto Mill Grinder 36" and over*; Roto Mill Grinder less
than 36"; Scoops-Tractor Drawn; Slip-Form Paver*; Straddle
Buggies; Tournapull; Tractor with Boom and Side Boom;
Trenching Machines
GROUP 2: Boiler; Broom, All Power Propelled; Bulldozers;
Concrete Mixer 2 Bag and over; Conveyor, Portable; Forklift
Trucks; Greaser Engineer; Highlift Shovel or Front end
Loader under 2.25 cu yd; Hoists, Automatic; Hoists, Inside
Freight Elevators; Hoists, Sewer Dragging Machine; Hoists,
Tugger Single Drum; Laser Screed; Rock Drill
(Self-Propelled); Rock drill (Truck Mounted)*; Rollers;
Steam Generators; Tractors; Tractor Drawn Vibratory Roller
(additional .50/hr); A-Frame Winch Trucks
GROUP 3: Air Compressor, Small 250 and under (1 to 5 not to
Exceed a Total of 300 ft; Air Compressor, Large over 250;
Combination Small Equipment Operator; Generator, Small 50
kw and under; Generator, Large over 50 kw; Heaters,
Mechanical; Hoists, Inside Elevators (Rheostat Manual
Controlled); Hydraulic Power Units, (Pile Driving and
Extracting); Lowboys; Pumps over 3" (1 to 3 not to exceed a
total of 300 ft); Pumps, Well Points; Welding Machines (2
through 5); Winches, 4 Small Electric Drill Winches
GROUP 4: Bobcat/Skid Steer Loader; Boom Trucks
(Residential); Brick Forklift; Hoists, Inside Elevators
Push Button with Automatic Doors; Oilers
*Requires an Oiler
---------------------------------------------------------------ENGI0150-019 06/01/2018
HENRY (Western Half), MERCER, ROCK ISLAND, and WHITESIDE
(Western part from the 5th Sectional Line East of Morrison
running directly North and South) COUNTIES

Rates
OPERATOR:
GROUP
GROUP
GROUP
GROUP

Power Equipment
1.....................$
2.....................$
3.....................$
4.....................$

35.50
34.50
31.85
30.80

POWER EQUIPMENT OPERATOR CLASSIFICATIONS
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GROUP 1: Crane (Friction or Hydraulic, regardless of size or
attachments); Tow or Push Boat
GROUP 2: Asphalt Heater-Planer Unit; Asphalt Paver; Asphalt
Paver Screed; Asphalt Plant; Automatic Curbing Machine;
Backfiller (throw bucket); Blastholer Self-Propelled Rotary
Drill or Similar Machines; Boom Tractor or Side Boom;
Boring Machine (Directional, Vertical or Horizontal);
Building Hoist (1,2 or 3 drums); Caisson Auguring Machines;
Central Redi-Mix Plant; Chip Spreader; Cleaning & Priming
Machine; Combination Backhoe Front End Loader; Combination
Concrete Finishing Machine and Float; Concrete Breaker or
Hydro-Hammer; Concrete Conveyor or Pump; Concrete Paver;
Concrete Spreader; Concrete Wheel Saw (Large
self-propelled); Crusher (Stone, Concrete, Asphalt, etc.);
Curing-Tinning Machine; Dipper Dredge Crane man; Dipper
Dredge Operator; Dual Purpose Truck (Boom, Winch, etc.);
Excavator; Farm-Type Tractor Operating Scoop or Scraper or
with Power Attachment; Forklift (6000 lb. capacity);
Grader, Motor Grader, Motor Patrol, Auto Grader, Form
Grader, Pull Grader, Sub Grader, Elevating Grader; Group
Equipment Greaser; Guard Rail Post Driver; Hoists;
Hydraulic Dredge Leverman or Engineer; Hydro-Vac Truck
Mounted or Pull Type, and Similar Equipment; Laser Screed;
Loader (Track, Rubber Tire or Articulated); Locomotive
Engineer; Mechanic-Welder; Mechanical Loaded Log Chippers
or Similar Machines; Milling Machine; Mucking Machine; Pile
Driver; Pipe Bending; Pug Mill; Road Widener-Shoulder
Spreader; Scraper (self-propelled); Self-Propelled Roller
or Tire Roller (on Asphalt or Blacktop), Sheep Foot or Pad
Foot Compactor; Shovel; Slip Form Paver; Steel Track-Type
Tractor (Dozer, Push Cat, etc.); Transfer or Shuttle Buggy;
Trenching Machine (40 H.P. & over); Work Boat.
GROUP 3: Articulated Off-Road Haul Unit; Asphalt Booster;
Boiler (Engineer or Fireman); Conveyor Over 20 H.P.;
Distributor; Driver on Truck Crane or Similar Machines;
Elevator; Farm-Type Tractor (Without Power Attachment);
Fireman & Pump Operator at Asphalt Plant; Forklift (Less
than 6000 lb. capacity); Grout Pump; Light Plant;
Mechanical Broom; Mud Jack; Self-Propelled Roller (Other
than listed in Group 2); Straddle Carrier; Trench Machine
(Under 40 H.P.).
GROUP 4: Air Compressor (400 C.F.M. or over); Compact
Loader (Rubber Tire, Track & Utility); Engine Driven
Welding Machine; Mechanical Heater (other than steam
boiler); Small Outboard Motor Boat (Safety Boat & Life
Boat); Water Pump (More than one well point pump).
---------------------------------------------------------------ENGI0520-001 08/01/2018
BOND, CALHOUN, CLINTON, GREENE, JERSEY, MACOUPIN, MONROE,
MONTGOMERY, RANDOLPH, and WASHINGTON COUNTIES
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Rates
POWER EQUIPMENT OPERATOR
Group 01....................$
Group 02....................$
Group 03....................$
Group 04....................$
Group 05....................$
Group 06....................$
Group 07....................$
Group 08....................$
Group 09....................$
Group 10....................$
Group 11....................$
Group 12....................$

38.30
37.17
32.69
32.75
32.42
40.85
41.15
41.43
39.30
40.30
40.30
41.30

Fringes

32.15
32.15
32.15
32.15
32.15
32.15
32.15
32.15
32.15
32.15
32.15
32.15

POWER EQUIPMENT OPERATOR CLASSIFICATIONS
GROUP 1: Cranes, Draglines, Shovels, Skimmer Scoops,
Clamshells or Derrick Boats, Pile Drivers, Crane-Type
Backhoes, Asphalt Plant Operators, Concrete Plant
Operators, Dredges, Asphalt Spreading Machines, Screws on
Asphalt Spreading Machines, All Locomotives, Cable Ways or
Tower Machines, Hoists, Hydraulic Backhoes, Ditching
Machines, or Backfiller, Cherrypickers, overhead Cranes,
Roller, Steam or Gas, Concrete Pavers, Excavator Concrete
Breakers, Concrete Pumps, Bulk Cement Plants, Cement Pumps,
DerrickType Drills, Boat Operators, Motor Graders or
Pushcats, Scoops or Toumapulls, Bulldozers, Endloaders or
Fork Lifts, Power Blade or Elevating Graders, Winch Cats,
Boom or Winch Trucks or Boom Tractors, Pipe Wrapping or
Painting Machines, Asphalt Plant Engineer, Journeyman
Lubricating Engineer, Drills (other than derrick type), Mud
Jacks, or Well Drilling Machines, Boring Machines or Track
Jacks, Mixers, Conveyors (two), Air Compressors (two) Water
Pumps, regardless of size (two), Welding Machines (two),
Siphons or Jets (two), Winch Head or Apparatuses (two),
Light Plants (two), Waterblasters (two), all Tractors,
regardless of size (straight tractor only), Fireman on
Stationary Boilers, Automatic Elevators, Form Grading
Machines, Finishing Machines, Power Sub-Grader or Ribbon
Machines, Longitudinal Floats, Distributor Operators on
Trucks, Winch Heads or Apparatuses (one), Mobil Track air
and heaters (two to five), Heavy Equipment Greaser, Relief
Operator, Assistant Master Mechanic and Heavy Duty
Mechanic, concrete saws of all types and sizes with their
attachments, gobhoppers, excavators all sizes, the repair,
greasing, and fueling of all diesel hammers, the operation,
set-up and cleaning ofbidwells, concrete placement booms,
the alterations, repair of all barges, water blasters of
all sizes and their clutches, mobile lifts, hydraulic jacks
where used for hoisting, diesel or gas powered flashing
sings used for traffic control, micro pavers, log skiders,
iceolators used on and off of pipeline, condor cranes,
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drill rigs of all sizes, bow boats, survey boats, ross
carriers, bob-cats and all their attachments, skid steer
loaders and all their attachments, creter crane, direct
drive electric motors the bolting and unbolting the
adjusting and shimming, (dewateringjobs, whirley crane,
conveyor belts) etc., batch plants (all sizes), roto mills,
conveyors systems of any size and any configuration,
hydroseeders and strawblowers all sizes, operation, repair,
service of all vibratory hammers, all power pacs and their
controls regardless of location, curtains or brush burning
machines, stump cutter machines, grout machines regardless
of size, Nail launchers when mounted on a machine
or self-propelled, con-cover machines, Goldhofer and similar
S.P.M.T. (self-propelled modular transpmiers) heavy
transport units and all Operators (except those listed
below).
Group 2: Assistant Operators
GROUP 3: Air Compressor One; Water Pump regardless of size
One; Welding Machine One; 1-Bag Mixer One; Conveyor One;
Siphon or Jet; Light Plant One; Heater One; Immobile Track
Air One
GROUP 4: Firemen on Whirlies and Asphalt Spreader Oiler;
Heavy Equipment Oilers; Truck Cranes; Monigans; Large over
65 tons capacity; Concrete Plant OIler and Black Top Plant
Oiler
GROUP 5:

Oilers

GROUP 6: Operators on equipment with Booms, including Jibs,
100 ft and over, but less than 150 ft
GROUP 7: Operators on equipment with Booms, including Jibs,
150 ft and over, but less than 200 ft
GROUP 8: Operators on equipment with Boomns, including Jibs,
200 ft and over; Tower Cranes, and Whirley Cranes
GROUP 9: Certified crane Operators, Below 17.5 tons, when
requested by the Contractor or required by the Owner.
GROUP 10: Certified crane Operators 17.5 tons and above, when
requested by the Contractor or required by the Owner.
GROUP 11: Master Mechanic
GROUP 12: Licensed Boat Pilot
---------------------------------------------------------------ENGI0649-001 04/01/2019
BUREAU (West of RT. 26), FULTON, HANCOCK, HENDERSON, HENRY
(Eastern Half), KNOX, MARSHALL, MASON, MCDONOUGH, MCLEAN,
PUTNAM (West of Illinois River), STARK, WARREN, and WOODFORD
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COUNTIES

Rates
OPERATOR:
Group
Group
Group

Power Equipment
1.....................$ 40.74
2.....................$ 37.71
3.....................$ 32.70

Fringes

34.50
34.50
34.50

POWER EQUIPMENT OPERATOR CLASSIFICATIONS
GROUP 1: Overhead Cranes; Gradall; All Rough Terrain
Hydraulic Cranes (Cherry Pickers) 91,000 lbs gross vehicle
weight and over require an oiler; Mechanics; Central
Concrete Mixing Plant Operator; Road Pavers (Single Drum,
Dual Drum, Tri-batchers); Blacktop Plant Operators and
Plant Engineers; 3-Drum Hoist; Derricks; Hydro Cranes
(non-lattice boom truck cranes having three (3) axles or
less shall not require an oiler, a dolly shall count as an
axle); Shovels; Skimmer Scoops; Koehring Scooper;
Draglines; Backhoe; Derrick Boats; 360" Swing Excavators;
Locomotive Cranes; Dredge (all types); Guard Rail Machines
( machines that cannot be moved forward from the post
pounder seat requires an oiler); Motor Patrol; Power
Blades-Dumore-Elevating and Similar Types; Tower Cranes
(Crawler-Mobile) and Stationary; Crane-Type Back-Filler;
Drott Yumbo and Similar Types Considered as Cranes; Caisson
Rigs; Dozer; Tournadozer; Work Boats; Ross Carrier; Tunnel
Boring Machine (shall require an oiler); Carts/haul units
for a boring machine; Helicopter; Tournapulls - All and
Similar Types; Scoops (all sizes); Pushcats; Endloaders
(all types); Asphalt Surfacing Machine; Slip Form Paver;
Rock Crusher; Heavy Equipment Greaser; CMI, CMI Belt
Placer, Auto Grade & 3 Track and Similar Types; Side Booms;
Multiple Unit Earth Movers: .75 cents per hr., for each
Scoop over one (1); Creter Crane; Trench Machine;
Pumpcrete-Belt Crete- Squeeze Cretes-Screw-Type Pumps and
Gypsum, Bulker & Pump- Operator will clean; Formless
Finishing Machine; Flaherty Spreader or Similar Types;
Screee Man on Laydown Machine; Wheel Tractors (Industrial
or Farm-Type w/Dozer-Hoe-Endloader or other attachments);
FWD & Similar Types; Vermeer Concrete Saw; Self Propelled
Concrete Saw; Material Crusher; Screening Plants; Laser
Screed; Span Saw; Lull & Similar Types; Off Road Trucks,
Articulating End Dump Vehicles & Similar Types; Concrete &
All Recycling Machines
GROUP 2 - Dinkeys; Power Launches; PH One-Pass Soil-Cement
Machine (and similar types); Pugmill with Pump;
Backfillers; Euclid Loader; Forklifts; Jeeps w/Ditching
Machine or other attachments; Tuneluger; Automatic Cement
and Gravel Batching Plants; Mobile Drills (Soil Testing)
and Similar Types; Gurries and Similar Types; 1 and 2 Drum
Hoists (Buck Hoists and similar types); Chicago Boom;
Horizontal Boring Machine & Pipe Jacking Machine; Hydro
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Boom; Dewatering System; Straw Blower; Hydro Seeder;
Assistant Heavy Equipment Greaser on Spread; Tractors
(Track- Type) without Power Unit Pulling Rollers; Rollers
on Asphalt - Brick or Macadam; Concrete Breakers; Concrete
Spreaders; Mule Pulling Rollers; Cement Stripper; Cement
Finishing Machines & CMI Texture & Reel Curing Machines;
Cement Finishing Machine; Barber Green or similar loaders;
Vibro Tamper (all similar types) Self- Propelled; Winch or
Boom Truck; Mechanical Bull Floats; Mixers over 3 Bags;
Tractor Pulling Power Blade or Elevating Grader; Porter Rex
Rail; Clary Screed; Truck-Type Oilers with CDL; Fireman;
Spray Machine on Paving; Curb Machines; Truck Crane Oilers
with CDL; Oil Distributor; Truck-Mounted Saws; All
Elevator, permanently installed used for hoisting or
lowering building material; Construction Elevator
temporarily installed
GROUP 3 - Air Compressor; Herman Nelson Heater, Dravo,
Warner, Silent Glo, and similar types; Water Pump(s); Light
Plants; Generators; Welding Machines; Power Subgrader;
Straight Tractor; Trac Air without attahments; Roller: five
(5) ton and under on earth or gravel; Form Grader; Crawler
Crane, Skid Rig Oilers & Oilers with CDL; Conveyor (1) or
(2); Mixer (3) Bag and under(Standard Capacity with skip);
Bulk Cement Plant; Oiler on Central Concrete Mixing Plant;
Stud Welder
---------------------------------------------------------------ENGI0965-001 05/01/2018
ADAMS, BROWN, CASS, LOGAN, MENARD, MORGAN, PIKE, SCHUYLER, and
SCOTT COUNTIES

Rates
POWER EQUIPMENT OPERATOR
Group 1.....................$
Group 2.....................$
Group 3.....................$
Group 4.....................$

36.79
34.32
30.53
38.36

Fringes

23.95
23.95
23.95
23.95

PREMIUM PAY CRANES WITH BOOMS 120-200 ft. 1.00 per hour;
.02 Per Foot for each foot above 200
MULTIPLE UNIT MACHINE - 1.00 per hour;
UNDERGROUND WORK - 1.00 per hour;
UNDER AIR PRESSURE - 1.00 per hour;
HAZARDOUS WASTE OR ASBESTOS REMOVAL PROJECTS - 1.00 per hour
for Level C work;
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1.50 per hour for Level B work;
2.00 per hour for Level A work;
LONG BOOM ON A STATIONARY CRANE 1.00 per hour above long Boom
Scale
Level A: (highest level of repiratory, skin, and eye
protection)
Level B: (same as Level A, but a lower level of skin
protection)
Level C: (same as Level B, but a lower level of respiratory
protection)
OPERATING ENGINEER CLASSIFICATIONS:
GROUP 1: Asphalt Plant Engineer; Asphalt screed man; Apsco
concrete spreader; Asphalt paver; Asphalt roller on
bituminous contrete; Athey loaders; Cableways; Cherry
Picker; Clam Shell; C.M.I. & Similar Type Autograde
Formless Paver, Autgrade Placer & Finisher; Concrete
Breaker; Concrete plant Operator; Concrete Pumps; Cranes;
Derricks; Derrick boats; Draglines; Earth auger boring
machine, Elevating Graders; Engineers on dredge; Gravel
processing machines; Head equipment greaser; High lift or
fork lift; Hoist with two drums or 2 or more loadlines;
Locomotive; Mechanics; Motor graders or auto patrols;
Operators or levelman on dredges; Power boat oper; Pug mill
oper; (Asphalt plat); Orange peels; Overhead cranes; Paving
mixer; Piledrivers; Pipe wraper & Painting machines; Push
dozers, or Push cats; Rock crusher; Ross carrier or similar
machine; Scoops; Skimmers 2 cu yd capacity & Under: Sheep
foot roller (self propelled); Shovels; Skimmer; Scoops;
Test hole drilling machines; Tower machine; Tower mixer;
Track Tupe & Loaders; Track type forklifts or high lifts;
Track jacks & Tampers; Trackors; Sideboom; Trenching
machine; Ditching machine; Tunnel lugger; Wheel type end
loader; Winch cat; Scoops (All or tournapull).
GROUP 2: Asphalt booster & Heater; Asphalt distributor;
Asphalt plant fireman; Building Elevator; Bull float or
flexplane; Concrete finshing machine; Concrete saw, self
propelled; Concrete spreader machine; Gravel or stone
spreader, Power operated; Hoist automatic; Hoist with one
drum & one load line; Oiler on 2 paving mixers when used in
tandem boom or winch truck; Ost hole diggers; Mechanical;
Road or street sweeper, Self-propelled; Scissors hoist;
Seaman tiller; Straw machine; Vibratory compactor; Well
drill machine; & Mud jacks.
GROUP 3: Air compressor, Track or self-propelled; Bulk
cement batching- plants; Conveyors; Concrete mixers (Except
Plant, Paver, Tower) Firement, Generators; Greasers; Light
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plants; Mechanical theater; Oilers; Power from graders;
Power sub-grader; Pug mill, When used other than asphalt
operation; Roolers (Except bituminous); Tractors w/o Power
attachments regardless of size or type; Truck crane oiler;
& driver (one man); Vibratory hammer; Water pump; Welding
machine (one 300 amp or over) Combinations of five of any
air compressors; Conveyors, Welding Machines, Water pumps;
Light plants or Generators shall be in batteries or with in
300 ft.
Group 4: Lattice Boom crawler crane, Lattice Boom truck
crane, Telescopic truck mounted crane, Tower crane.
---------------------------------------------------------------IRON0046-004 05/01/2017
ADAMS (Southeastern corner), BROWN, CASS, FULTON (Southern tip
including Marbletown, Astoria & Summun TWPS), GREENE (Northern
Half), LOGAN, MACOUPIN (Northern part), MASON (East of Rt.
136), MENARD, MONTGOMERY (Except Litchfield, Hillsboro & South
thereof) MORGAN, PIKE, SCHUYLER (Eastern Half), and SCOTT
COUNTIES

Rates

Fringes

IRONWORKER.......................$ 31.29
24.79
---------------------------------------------------------------IRON0111-003 07/01/2018
CARROLL (Thompson, Savanna & vicinity), HENRY, JO DAVIESS (East
Dubuque, Galena, Hanover, & vicinity), KNOX (Galesburg and area
North of the City), MERCER (except Southwest Part), ROCK
ISLAND, WARREN (includes Northwest Part), and WHITESIDE
(Western Half) COUNTIES

Rates

Fringes

IRONWORKER.......................$ 31.75
25.52
---------------------------------------------------------------IRON0112-001 05/01/2018
FULTON (Except Marbletown, Astoria & Summun TWPS), KNOX (area
Southeast of Galensburg), LIVINGSTON, MCLEAN (Western Half),
MARSHALL (Southwestern corner), MASON (West of Rt. 136), STARK,
and WOODFORD COUNTIES

Rates

Fringes

IRONWORKER.......................$ 32.41
28.07
---------------------------------------------------------------IRON0380-002 05/01/2018
MCLEAN COUNTY (Eastern half)
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Rates

Fringes

IRONWORKER.......................$ 32.86
24.34
---------------------------------------------------------------IRON0392-001 08/01/2018
BOND, CALHOUN, CLINTON, GREENE (Southern Half), JERSEY,
MACOUPIN (Southern Part), MONROE, MONTGOMERY (Litchfield,
Hillsboro & South thereof), RANDOLPH, and WASHINGTON COUNTIES

Rates

Fringes

IRONWORKER.......................$ 32.50
27.38
---------------------------------------------------------------IRON0393-001 06/01/2018
DEKALB COUNTY (Southeastern 2/3 including Sycamore and Dekalb)
Rates

Fringes

IRONWORKER.......................$ 45.84
35.50
---------------------------------------------------------------IRON0444-003 06/01/2018
La Salle, Marshall (Except the Southwestern Part), and Putnman
Counties

Rates

Fringes

IRONWORKER.......................$ 41.75
35.38
---------------------------------------------------------------IRON0498-001 06/01/2018
BOONE, CARROLL (Except Thompson, Savanna & vicinity.), DEKALB
(Except Southeastern 2/3), JO DAVIESS (Except East Dubuque,
Galena, Hanover & vicinity), LEE, OGLE, STEPHENSON, WHITESIDE
(Cities of Rock Falls, Sterling, West Sterling), and WINNEBAGO
COUNTIES

Rates

Fringes

IRONWORKER.......................$ 39.39
38.89
---------------------------------------------------------------IRON0577-007 08/01/2018
ADAMS, HANCOCK, HENDERSON, KNOX (West of Hwy #41), MC DONOUGH,
MERCER (Southwest Part), SCHUYLER (Western Half), and WARREN
(except Northwest Part) COUNTIES

Rates
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IRONWORKER.......................$ 26.25
23.10
---------------------------------------------------------------LABO0032-005 05/01/2018
DEKALB and WINNEBAGO COUNTIES
Rates
LABORER..........................$ 33.77

Fringes
28.21

LABORER CLASSIFICATIONS
General Laborer: Carpenter Tender, Tool Cribman, Fireman or
Salamander Tender, Flagman, Gravel Box Man, Bumpman &
Spotter, Form Handler, Material Handler, Fencing Laborer,
Cleaning Lumber, Pit Man, Material Checker, Landscaper,
Unloading Explosives, Laying of Sod, Planting of Trees,
Asphalt Workers With Machine & Layers, Asphalt Plant
Laborer, Wrecking, Fire-proofing, Driving Stakes,
Stringlines for All Machinery, Window Cleaning, Demolition
Worker, Explosive Handling, Trimming & Removal of Trees,
Multi-Plate Pipe, Pilot Cars for Traffic Control, Power
Rigging
---------------------------------------------------------------LABO0149-003 06/01/2018
BOONE COUNTY
Rates
LABORER
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP

1.....................$
2.....................$
3.....................$
4.....................$
5.....................$
6.....................$
7.....................$
8.....................$

42.72
41.65
42.72
41.65
41.65
41.90
41.90
41.60

Fringes

28.19
28.19
28.19
28.19
28.19
28.19
28.19
28.19

LABORER CLASSIFICATIONS
GROUP 1:

Common Laborer, Bobcat, Forklift

GROUP 2:

Power Virbrator

GROUP 3:

Torchman (demolition), Mortarman

GROUP 4:

Power Tamper

GROUP 5: Jackhammer & Air Spade, Chainsaw, Swinging Stage
and Boatswain Chair, Cement Gun Nozzleman, Hod Carrier,
Plaster Tender, Tunnel Man, and Tree Surgeon-Topper
GROUP 6:

Tile Layers, Bottom Men
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GROUP 7:

Caisson Laborers, Dynamiters

GROUP 8: Asbestos Abatement Laborers, Toxic and Hazardous
Waste Removal Laborers, Dosimeter (any device) Monitoring
Nuclear Exposure
---------------------------------------------------------------LABO0196-001 08/01/2017
MONROE COUNTY
Rates
LABORERS
Group 1.....................$ 27.66
Group 2.....................$ 28.16

Fringes

25.58
25.58

LABORER CLASSIFICATIONS:
GROUP 1 - General Laborer
GROUP 2 - Asbestos Abatement Worker and Hazardous Waste
Worker; Lead Base Paint Worker; Dynamite Man
---------------------------------------------------------------LABO0218-003 08/01/2017
Calhoun, Greene, and Jersey Counties
Rates
LABORER
Group 1.....................$ 30.59
Group 2.....................$ 31.09
Group 3.....................$ 32.09

Fringes

22.65
22.65
22.65

LABORER CLASSIFICATIONS:
GROUP 1 - General Laborer
GROUP 2 - Asbestos Abatement Worker and Hazardous Waste
Worker; Lead Base Paint Worker
GROUP 3 - Dynamite Man
---------------------------------------------------------------LABO0231-004 05/01/2017
HANCOCK and MCDONOUGH COUNTIES
Rates

Fringes

ASBESTOS ABATEMENT WORKER........$ 28.62
23.26
LABORER..........................$ 27.12
23.26
----------------------------------------------------------------
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LABO0231-007 05/01/2017
ADAMS COUNTY
Rates

Fringes

ASBESTOS ABATEMENT WORKER........$ 24.65
21.68
LABORER..........................$ 23.15
21.68
---------------------------------------------------------------LABO0231-010 05/01/2017
BUILDING
BROWN, MASON, PIKE, AND SCHUYLER COUNTIES
Rates

Fringes

ASBESTOS ABATEMENT WORKER........$ 26.97
22.55
LABORER..........................$ 25.47
22.55
---------------------------------------------------------------LABO0231-012 05/01/2017
FULTON COUNTY
Rates

Fringes

LABORER..........................$ 28.00
24.37
---------------------------------------------------------------LABO0309-002 05/01/2017
MERCER and ROCK ISLAND COUNTIES
Rates
LABORERS
GROUP 1.....................$ 23.13
GROUP 2.....................$ 24.63
GROUP 3.....................$ 25.28

Fringes

19.28
19.28
19.28

LABORER CLASSIFICATIONS
GROUP 1: General Laborer, Carpenter Tender, Tool Cribman,
Salamander Tender, Flagman, Form Handler, Floor Sweeper,
Material Handler, Fencing Laborer, Cleaning Lumber,
Landscaper, Laying of Sod, Drilling Equipment, Air
Compressors, Conveyor Systems, Heaters,
Pumps/Water/Concrete/Grout, Dewatering, Waterblasting,
Steam Cleaning Machine, Gunnite Machine, Power Equipment,
Roller Compactors, Trenching Machines, Planting of Trees,
Removal of Trees, Wrecking Laborer, Unloading Explosives,
Removal of trees, Wrecking Laborer, Unloading of Re-Bars,
Scafford Worker, Signal Man on Crane, Handling of Materials
treated with creosote, Kettle Man, Prime Mover or motorized
unit used for wet concrete or handling of building
materials, Vibrator Operator, Mortar Mixer, Power Tools
used under the jurisdiction of Laborers, Sand Points,
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Gunnite Nozzle Men, Welders, cutters, burners, and
torchmen, Chain Saw Operator, Jackhammer and Drill
Operators, Paving Breakers, Air Tamping Hammerman, Concrete
Saws, Concrete Burning Machine Operator, Coring Machine
operator-Hod Carrier and Plasterer Tender, Caisson worker
after 6 foot depth, Tunnel Miners, Mixerman (plaster only),
Pump Man, Retaining Walls, Culvert Walls, Slope Walls, and
Wing Walls
GROUP 2: Dynamite Man, Asbestos Abatement Worker, Hazardous
Waste Abatement Work, Lead Base Paint Abatement Worker, and
Unloading Explosives
GROUP 3:

Concrete Specialist

---------------------------------------------------------------LABO0338-003 08/01/2017
Macoupin County
Rates
LABORER
Group 1.....................$ 30.13
Group 2.....................$ 30.63
Group 3.....................$ 31.63

Fringes

23.11
23.11
23.11

LABORER CLASSIFICATIONS:
GROUP 1 - General Laborer
GROUP 2 - Asbestos Abatement Worker and Hazardous Waste
Worker; Lead Base Paint Worker
GROUP 3 -

Dynamite Man

---------------------------------------------------------------LABO0362-002 05/01/2018
MCLEAN COUNTY
Rates

Fringes

LABORER
Asbestos Abatement Worker...$ 31.05
23.63
General Laborer.............$ 30.05
23.63
---------------------------------------------------------------LABO0393-001 05/01/2017
BUREAU, LA SALLE, and PUTNAM COUNTIES
Rates
LABORER
Group 1.....................$ 30.02
Group 2.....................$ 30.22

WAGE RATES

36

Fringes

23.33
23.33

Taylor Street Plaza Hallway and Apartment Condensing Boiler Replacement
19-12040
Group 3.....................$ 30.42
Group 4.....................$ 31.02

23.33
23.33

LABORER CLASSIFICATIONS
GROUP 1:

UNSKILLED - All classifications not listed below

GROUP 2: SEMI-SKILLED - Handling of materials treated with
oil, creosote, asphalt and/or foriegn material harmful to
skin or clothing; Track laborers; Cement handlers; Chloride
handlers; Unloading and laborers with Steel Workers and
Re-bars; Concrete Workers )wet); Batch Dumpers; Mason
Tenders; Kettle and Tar Men; Tank Cleaners; Plastic
Installers; Scaffold Workers; Motorized buggies or
motorized ubit used for wet concrete or handling of
building materials; Laborers with de-watering systems;
Sewer workers plus depth; Vibrator Operators; Motor Mixer
Operators; Cement Silica, clay, fly ash, lime and plasters,
handlers (bulk or bag); Cofferdam workers plus depth;
Concrete paving, placing, cutting and tying of reinforcing;
Deck hand, dredge hand and shore laborers; Backmen on
floating plant; Asphalt workers with machine and layers;
Grade checker; Power tools; Driving all stakes, stringlines
for all machinery; Setting and building of manholes and
catch basins; Stripping of all concrete forms except paving
forms; All concrete paving and slope walls, placing,
cutting and tying of reinforcing (re-bars and wire mesh)
GROUP 3: SKILLED - Mason Tenders; Caisson Workers plus
depth; Gunnite Nozzle Men; Lead Man on Sewer Work; Welders,
Cutters, Burners & Torchmen; Chain Saw Operators; Paving
Breaker, Jackhammer & Drill Operators; Layout Man and/or
tile layer; Steel Form Setters (Street & Hwy); Air Tamping
hammerman; Signal man on Crane; Concrete Saw Operator;
Screenman on Asphalt Pavers; Front End Man on Chip
Spreader; Laborers tending masons with hot materials or
where foreign materials are used; Multiple Concrete
duct-leadman; Luteman; Asphalt Raker; Curb Asphalt Machine
Operator; Ready mix scalemen, permanent, portable or
temporary plant; Laborers handling masterplate or similar
materials; Laser Beam Operator; Coring Machine Operator;
Plasterer Tenders; Underpinning and Shoring of Building;
Material selector when working with firebrick or castable
materials; Fire Watch; Signalling of all power equipment;
Tree Topper or Trimmer
GROUP 4: Dynamite man; Asbestos Abatement Worker and
Hazardous Waste Worker
---------------------------------------------------------------LABO0459-003 08/01/2017
RANDOLPH and WASHINGTON COUNTIES
Rates

WAGE RATES
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LABORERS
Group 1.....................$ 28.63
Group 2.....................$ 29.13
Group 3.....................$ 30.13

24.61
24.61
24.61

LABORER CLASSIFICATIONS:
GROUP 1 - General Laborer
GROUP 2 - Asbestos Abatement Worker and Hazardous Waste
Worker; Lead Base Paint Worker
GROUP 3 -

Dynamite Man

---------------------------------------------------------------LABO0477-001 05/01/2017
MENARD COUNTY
Rates

Fringes

LABORERS
Asbestos Abatement Worker...$ 31.12
23.20
General Laborer.............$ 28.62
23.10
---------------------------------------------------------------LABO0477-006 05/01/2017
LOGAN COUNTY
Rates

Fringes

LABORER
Asbestos Abatement Worker...$ 31.14
23.20
General Laborer.............$ 28.64
23.10
---------------------------------------------------------------LABO0477-007 05/01/2017
CASS, MORGAN, AND SCOTT COUNTIES
Rates

Fringes

LABORER
Asbestos Abatement Worker...$ 28.96
23.20
General Laborer.............$ 26.46
23.10
---------------------------------------------------------------LABO0538-002 05/01/2019
HENDERSON, HENRY, KNOX, WARREN, and STARK (WEST) COUNTIES
Rates
LABORER
Dynamite Men; Asbestos
Abatement Laborer; and
Hazardous Waste Worker......$ 30.67
General Laborer.............$ 29.67

WAGE RATES
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---------------------------------------------------------------LABO0581-001 08/01/2017
CLINTON COUNTY (Northeast)
Rates
LABORERS
Group 1.....................$ 26.46
Group 2.....................$ 26.96

Fringes

26.78
26.78

LABORER CLASSIFICATIONS:
GROUP 1 - General Laborer
GROUP 2 - Asbestos Abatement Worker and Hazardous Waste
Worker; Lead Base Paint Worker; Dynamite Man
---------------------------------------------------------------LABO0622-001 08/01/2017
BOND COUNTY (Northside)
Rates
LABORERS
Group 1.....................$ 26.50
Group 2.....................$ 27.00
Group 3.....................$ 28.00

Fringes

26.74
26.74
26.74

LABORER CLASSIFICATIONS:
GROUP 1 - General Laborer
GROUP 2 - Asbestos Abatement Worker and Hazardous Waste
Worker; Lead Base Paint Worker
GROUP 3 -

Dynamite Man

---------------------------------------------------------------LABO0622-003 08/01/2017
BOND COUNTY (Except the Northside)
Rates
LABORERS
GROUP 1.....................$ 26.50
GROUP 2.....................$ 27.00
GROUP 3.....................$ 28.00

Fringes

26.74
26.74
26.74

LABORER CLASSIFICATIONS
GROUP 1 - General Laborer
GROUP 2 - Asbestos Abatement Worker and Hazardous Waste

WAGE RATES
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Worker; Lead Base Paint Worker
GROUP 3 -

Dynamite Man

---------------------------------------------------------------LABO0670-003 08/01/2017
CLINTON COUNTY (Northwest)
Rates
LABORER
Group 1.....................$ 28.05
Group 2.....................$ 28.55
Group 3.....................$ 29.55

Fringes

25.19
25.19
25.19

LABORER CLASSIFICATIONS:
GROUP 1 - General Laborer
GROUP 2 - Asbestos Abatement Worker and Hazardous Waste
Worker; Lead Base Paint Worker
GROUP 3- Dynamite Man
---------------------------------------------------------------LABO0727-001 05/01/2018
CARROLL, JO DAVIESS, LEE, OGLE, STEPHENSON, and WHITESIDE
COUNTIES

Rates
LABORER..........................$ 33.25

Fringes
28.80

LABORER CLASSIFICATIONS
Carpenter Tender; Tool Cribmen; Firemen or Alamander Tender;
Flagman; Gravel Box Men, Dumpmen & Spotters; Form Handlers;
Material Handlers; Fencing Laborers; Cleaning Lumber; Pit
Men; Material Checkers; Unloading Explosives; Removal of
Trees; Ashpalt Workers with Machine & Layers; Asphalt Plant
Laborers; Wrecking; Fireproofing; Janitors; Driving Stakes,
Stringlines for all Machinery; Window Cleaning; Demolition
Worker. Asbestos Abatement Worker; Hazardous Waste Worker;
Handling of any Materials with any Foreign Matter Harmful
to skin or clothing; Track; Cement Handler; Chloride
Handler; Unloading & Laborers with Steel Workers & Rebars;
Concrete Workers Wet; Tunnel Tenders in free air; Batch
Dumper; Mason Tender; Kettle & Tar Men; Tank Cleaner;
Plastic Installer; Scaffold Worker; Motorized Buggies or
Motorized Unit used for Wet Concrete or Handling of
Building Materials; Laborers with Dewatering Systems; Sewer
Workers Plus Depth; Vibrator Operator; Cement Silica, Clay,
Fly Ash, Lime & Plasters, Handlers (bulk or bag); Cofferdam

WAGE RATES
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Workers Plus Depth; Concrete Paving, Placing, Cutting &
Tying of Reinforcing; Deck Hand, Dredge Hand and Shore
Laborers; Bankmen on Floating Plant; Grade Checker; Power
Tools; Front End Man on Chip Spreader; Caisson Worker Plus
Depth, Gunnite Nozzle Man; Lead Man on Sewer Work; Welders,
Cutters, Burners & Torchmen; Chainsaw Operator; Jackhammer
& Drill Oper.; Layout Man or Tile Layer; Stee; Form Setter
(street & hwy); Air Tamping Hammermen; Signal Man on Crane;
Concrete Saw Operator; Screedman on Aspahlt Pavers; Tending
Masons with Hot Material or where Foreign Materials are
used; Mortar Mixer Operator; Multiple Cconcrete
Duct-Leadman; Luteman; Asphalt Raker; Curb Asphalt Machine
Operator; Ready Mix Scaleman, Permanent, Portable or
Temporary Plant; Laborers Handling Master Plate or similar
materials; Laser Beam; Concrete Burning Machine Operator;
Coring Machine Operator; Plaster Tender; Underpinning and
Shoring of Buildings; Pump Men; Manhole and Catch Basin;
Dirt & Stone Tamper; Hose Men on Concrete Pump.
---------------------------------------------------------------LABO0742-002 08/01/2017
CLINTON COUNTY (Southwest)
Rates
LABORERS
Group 1.....................$ 26.37
Group 2.....................$ 26.87
Group 3.....................$ 27.87

Fringes

26.87
26.87
26.87

LABORER CLASSIFICATIONS:
GROUP 1 - General Laborer
GROUP 2 - Asbestos Abatement Worker and Hazardous Waste
Worker; Lead Base Paint Worker
GROUP 3 - Dynamite Man
---------------------------------------------------------------LABO0996-002 05/01/2018
LIVINGSTON, MARSHALL, STARK (Eastern Half), and WOODFORD
COUNTIES

Rates
LABORER
GROUP 1.....................$ 29.94
GROUP 2.....................$ 30.94

Fringes

23.74
23.74

LABORER CLASSIFICATIONS
GROUP 1:

WAGE RATES
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tenders; Mortar mixers; Kettlemen and carrier of hot stuff;
Tool crib men; Firmen or salamander tenders; Flagman;
Installation and maintenance of temporary gas-fired heating
units; Gravel box men; Dumpmen and spotters; Fencing
laborers; Cleaning lumber; Pit men; Unloading explosives;
Asphalt plant laborers; Fireproofing laborers; Janitors
(final clean-up); Handling of materials treated with oil,
creosote, cloride, asphalt, and/or foreign material harmful
to skin or clothing; Laborers with dewatering systems;
Gunnite nozzle men; Laborers tending masons with hot
material or where foreign materials are used; Laborers
tending masons with hot material or where foreign materials
are used; Laborers handling masterplate or similar
materials; Concrete burning machine operator; Material
selector men working with fireback or combustable material;
Dynamite men; Track laborers; Cement handlers; Chloride
handlers; The unloading and laborers with steel workers and
re-bars; Concrete workers (wet); Luteman; Asphalt raker;
Curb asphalt machine operator; Ready-mix scalemen,
permanent, portable or temporary plant; Coring machine
operator; Plasterers tenders; Underpinning and shoring of
buildings; Fire watch; Signaling of all power equipment, to
include trucks, excavating equipment, etc.; Tree topper ot
trimmer; Batch dumpers; Kettle and tar men; Tank cleaners;
Plastic installers; Scaffold workers; Motorized buggies or
motorized unit used for wet concrete or handling of
building materials; Sewer workers plus depth; Rod and chain
men; Vibrator operators; Mortar mixer operator; Cement
silica, clay, fly, ash, lime and plasters, handlers (bulk
or bag); Cofferdam workers plus depth; on concrete paving,
placing, cutting and tying of reinforcing; deck hand,
dredge hand and shore laborers; Bankmen on floating plant;
Asphalt workers with machine and layers; Grade checkers;
Power tools; Cassion workered plus depth; Welders, cutters;
burners and torch men; Chain saw operators; Paving breaker,
jackhammer and drill operator; Layout man and/or tile
layer; Steel form setters - street and highway; Air tamping
hammerman; Signal man on crane; Concrete saw operator;
Screen man on asphalt pavers; front end man on chip
spreader; Wrecking laborers; Land scrapers; Scaffold
workers; Handling, lighting and maintaining of all lights,
flares and flashers; Cleaning of windows, doors, walls,
floors, scrubbing and waxing of floors and covering and
protection; Building construction shall be done by Laborers
at the minimum rate that prevails in this agreement;
Moving, signalling, hooking on and unhooking, flagging of
all power machines; Driving stakes and setting of all
stringlines for all electronic devices and all machinery.
GROUP 2: Dynamite Men; Asbestos Abatement Laborer; Hazardous
Waste Worker
---------------------------------------------------------------LABO1084-001 08/01/2017
BOND (Sorento) and MONTGOMERY COUNTIES

WAGE RATES
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Rates

Fringes

LABORERS
Group 1.....................$ 25.74
Group 2.....................$ 26.24
Group 3.....................$ 27.24

27.50
27.50
27.50

LABORER CLASSIFICATIONS:
GROUP 1 - General Laborer
GROUP 2 - Asbestos Abatement Worker and Hazardous Waste
Worker; Lead Base Paint Worker
GROUP 3 - Dynamite Man
---------------------------------------------------------------PAIN0030-001 07/01/2018
DE KALB, DU PAGE, KANE, KENDALL AND MCHENRY COUNTIES
Rates

Fringes

PAINTER
Brush, Drywall
Taper/Finisher,
Sandblaster, and Spray......$ 46.55
21.58
---------------------------------------------------------------PAIN0030-004 07/01/2018
BOONE, JO DAVIESS, LEE, OGLE, STEPHENSON AND WINNEBAGO COUNTIES
Rates

Fringes

PAINTER
Brush, Roller, Spray,
Sandblasting, Paperhanger,
Drywall Finishing, Taper,
and Spray Structural Steel..$ 39.95
22.61
---------------------------------------------------------------PAIN0030-010 07/01/2018
BUREAU, FORD, HANCOCK, LA SALLE, LIVINGSTON, MCDONOUGH, MCLEAN,
PUTNAM AND STARK COUNTIES

Rates
PAINTER
Brush, Roller, Pressure
Roller, Spray, Airless
Spray, Sandblasting,
Taper, Drywall
Taper/Finisher, Structural
Steel, and Bridges..........$ 36.85

WAGE RATES
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---------------------------------------------------------------PAIN0032-005 05/01/2017
RANDOLPH COUNTY
Rates

Fringes

PAINTER..........................$ 29.26

16.23

Epoxy or Toxic-Lead-Based Paint Work-$1.00 Premimum
---------------------------------------------------------------PAIN0058-001 05/01/2017
BOND, CALHOUN, CLINTON, GREENE, JERSEY, MACOUPIN, MONROE,
MONTGOMERY, PIKE, and WASHINGTON COUNTIES

Rates

Fringes

PAINTER..........................$ 31.25

17.12

Epoxy or Toxic-Lead-Based Paint Work-$1.00 Premimum
---------------------------------------------------------------PAIN0090-002 05/01/2017
ADAMS, BROWN, CASS, LOGAN, MENARD, MORGAN, and SCOTT COUNTIES
Rates

Fringes

PAINTER..........................$ 31.13

17.18

Epoxy or Toxic-Lead-Based Paint Work-$1.00 Premimum
All work over 40 ft. above floor or ground level - $1.00
Premium
---------------------------------------------------------------PAIN0157-001 07/01/2018
FULTON, MARSHALL, MASON, PEORIA, SCHUYLER, TAZEWELL AND
WOODFORD COUNTIES

Rates

Fringes

PAINTER
Brush, Spray, Pressure
Roller, Sandblasting,
Bridges, & New Structural
Steel Work..................$ 36.85
21.80
---------------------------------------------------------------PAIN0157-008 05/01/2018
BUREAU, FULTON, HANCOCK, LEE, LASALLE, LIVINGSTON, MCDONOUGH,
MARSHALL, PUTNAM, STARK, AND WOODARD COUNTIES

WAGE RATES
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Rates

Fringes

GLAZIER..........................$ 35.37
21.40
---------------------------------------------------------------PAIN0502-002 05/01/2017
CARROLL, HENDERSON, HENRY, KNOX, MERCER, ROCK ISLAND, WARREN,
and WHITESIDE COUNTIES

Rates

Fringes

PAINTER
Brush and Roller............$ 28.42
14.25
Spray, Structural Steel, &
Sandblasting................$ 28.92
14.25
---------------------------------------------------------------PAIN0513-003 11/01/2016
BOND, CALHOUN, CLINTON, GREENE, JACKSON, JERSEY, MACOUPIN
(Southside), MADISON, MARION, MONROE, PERRY, RANDOLPH, ST.
CLAIR, AND WASHINGTON COUNTIES

Rates

Fringes

GLAZIER..........................$ 33.40
24.80
---------------------------------------------------------------PAIN0581-001 05/01/2018
Rates

Fringes

GLAZIER
SECTOR ONE: HENRY, KNOX,
MERCER, AND ROCK ISLAND
COUNTIES....................$ 29.76
17.36
SECTOR TWO: CARROLL,
HENDERSON, JO DAVIESS,
WARREN, AND WHITESIDE
COUNTIES....................$ 25.87
17.36
---------------------------------------------------------------PAIN0607-001 04/10/2018
BOONE, DE KALB, OGLE, STEPHENSON, and WINNEBAGO COUNTIES
Rates

Fringes

GLAZIER..........................$ 40.03
21.85
---------------------------------------------------------------PAIN1168-001 05/01/2018
ADAMS, BROWN, CASS, LOGAN, MACOUPIN (NORTHERN PART), MASON,
MENARD, MONTGOMERY, MORGAN, PIKE, SCHUYLER, and SCOTT COUNTIES

WAGE RATES
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Rates

Fringes

GLAZIER..........................$ 35.91
17.13
---------------------------------------------------------------PLAS0011-004 06/01/2017
CARROLL, JO DAVIESS, LEE, OGLE, STEPHENSON, AND WHITESIDE
(Except Erie and area Southwest thereof) COUNTIES

Rates

Fringes

CEMENT MASON/CONCRETE FINISHER...$ 35.05
28.70
PLASTERER........................$ 35.33
26.73
---------------------------------------------------------------PLAS0011-009 06/01/2017
DE KALB COUNTY
Rates

Fringes

CEMENT MASON/CONCRETE FINISHER...$ 44.84
31.60
---------------------------------------------------------------PLAS0011-010 06/01/2015
BUREAU, LA SALLE, MARSHALL (Eastern part including Toluca),
PUTNAM, and WOODFORD (Northeast corner - North of Route 116 and
East of Route 117) COUNTIES

Rates

Fringes

Cement Mason and plasterer.......$ 36.70
22.08
---------------------------------------------------------------PLAS0011-015 06/01/2017
BOONE COUNTY
Rates

Fringes

CEMENT MASON/CONCRETE FINISHER...$ 36.99
26.93
PLASTERER........................$ 34.78
27.28
---------------------------------------------------------------PLAS0011-019 06/01/2017
WINNEBAGO COUNTY
Rates

Fringes

CEMENT MASON/CONCRETE FINISHER...$ 36.99
26.93
PLASTERER........................$ 34.78
27.28
---------------------------------------------------------------PLAS0018-002 05/01/2017
ADAMS, BROWN, CASS, FULTON (Except Northews Portion), HANCOCK,
MCDONOUGH, MENARD, PIKE, and SCHUYLER COUNTIES

WAGE RATES
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Rates

Fringes

CEMENT MASON/CONCRETE FINISHER...$ 28.51
21.93
PLASTERER........................$ 28.50
19.12
---------------------------------------------------------------PLAS0018-005 05/01/2018
HENDERSON (Northern Half), MERCER (Except Southeastern Part),
AND ROCK ISLAND COUNTIES

Rates

Fringes

PLASTERER........................$ 26.84
21.90
---------------------------------------------------------------PLAS0018-008 05/01/2017
HENDERSON COUNTY (Southern Half)
Rates

Fringes

PLASTERER........................$ 28.51
21.93
---------------------------------------------------------------PLAS0018-016 05/01/2017
FULTON (Except Northwestern portion), MARSHALL (Western part
except Toluca), MASON, and WOODFORD (Northwestern part - North
of Route 116 and West of Route 117) COUNTIES

Rates

Fringes

CEMENT MASON/CONCRETE FINISHER...$ 30.52
25.22
PLASTERER........................$ 29.41
26.01
---------------------------------------------------------------PLAS0018-019 05/01/2017
LIVINGSTON (Southern half), MCLEAN, and WOODFORD (South of
Route 116) COUNTIES

Rates

Fringes

CEMENT MASON/CONCRETE FINISHER...$ 32.12
22.29
PLASTERER........................$ 30.00
27.01
---------------------------------------------------------------PLAS0018-026 06/01/2015
HENRY, LIVINGSTON (Northern part including Pontiac), and STARK
COUNTIES

Rates

WAGE RATES
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CEMENT MASON/CONCRETE FINISHER...$ 36.70
22.08
PLASTERER........................$ 36.70
22.08
---------------------------------------------------------------PLAS0018-029 05/01/2017
FULTON (Northwestern Part), KNOX, MERCER (Southeastern Corner),
and WARREN COUNTIES

Rates

Fringes

CEMENT MASON/CONCRETE FINISHER...$ 29.14
20.42
---------------------------------------------------------------PLAS0018-030 05/01/2017
FULTON (Northwestern Part) and MERCER (Southeastern Corner)
COUNTIES

Rates

Fringes

PLASTERER........................$ 29.14
20.42
---------------------------------------------------------------PLAS0018-035 01/01/2019
HENDERSON (Northern Half), MERCER (Except Southeastern part),
ROCK ISLAND, and WHITESIDE (Erie & area Southwest thereof)
COUNTIES

Rates

Fringes

CEMENT MASON/CONCRETE FINISHER...$ 27.90
23.16
---------------------------------------------------------------PLAS0090-002 08/01/2018
BOND, CALHOUN, CLINTON, GREENE, JERSEY, MACOUPIN, MONROE, and
MONTGOMERY (Excluding the towns of Coalton, Coffen, Fillmore,
Nokomis, Ohlman, Wenoah, Witt) COUNTIES

Rates

Fringes

CEMENT MASON.....................$ 34.50
24.75
PLASTERER........................$ 33.00
20.15
---------------------------------------------------------------PLAS0143-016 04/01/2017
RANDOLPH and WASHINGTON COUNTIES
Rates

Fringes

Cement Masons & Plasterers.......$ 30.25
16.08
---------------------------------------------------------------PLUM0023-001 06/01/2018

WAGE RATES
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BOONE, CARROLL (East of Rt 78 including Mt Carroll), JO
DAVIESS, OGLE, STEPHENSON, and WINNEBAGO COUNTIES

Rates

Fringes

PLUMBER/PIPEFITTER...............$ 48.67
22.84
---------------------------------------------------------------PLUM0025-001 05/01/2019
ADAMS, BROWN, HANCOCK (Western Half), CARROLL (West of Rt 78
excluding Mt carroll), HENDERSON, HENRY, KNOX, LEE, MERCER,
ROCK ISLAND, SCHUYLER (Except Browning, Frederick, and Hickory
TWPS), WARREN, and WHITESIDE COUNTIES

Rates

Fringes

PLUMBER/PIPEFITTER...............$ 39.85
23.34
---------------------------------------------------------------PLUM0063-002 05/01/2018
FULTON, HANCOCK (Eastern Half), MCDONOUGH (Except Prairie),
MARSHALL (South of Rt 17), MASON (North of Rt 136), SCHUYLER
(Browning, Frederick & Hickory TWPS), STARK, and WOODFORD
(North of Rt 116 TO Rt 116A, and Area West of Rt 116A to, but
excluding Goodfield) COUNTIES

Rates

Fringes

PLUMBER..........................$ 36.12
23.21
---------------------------------------------------------------PLUM0099-001 05/01/2018
LIVINGSTON (Pontiac and South of Rt 116 extending East to Ford
County), MCLEAN, AND WOODFORD (South of Rt 16 to Rt 116A area
East of Rt 116A to and including Goodfield) COUNTIES

Rates

Fringes

Plumber, Pipefitter,
Steamfitter......................$ 42.30
21.65
---------------------------------------------------------------PLUM0101-001 07/01/2018
CLINTON (Western 2/3 including Albers, Aviston, Bartels,
Beckemeyer, Breese, Carlyle, Germantown, New Baden, New
Memphis, Posey & Trenton), MCDONOUGH (Prairie), MONROE
(Hecker), RANDOLPH (Baldwin, Red Bud, Ruma, Tilden), and
WASHINGTON (Addieville, Covington, Cardes, Caspars,
Damiansville, Darmstrat, Elkhorn, Johannisburg, Lively Grove,
Nashville, New Menden, Oakdale, Okawville, Plum, Rentcher,
Stone Church Hill & Venedy) COUNTIES

WAGE RATES
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Rates

Fringes

PLUMBER/PIPEFITTER...............$ 39.55
16.38
---------------------------------------------------------------PLUM0130-005 06/01/2018
BUREAU, LA SALLE, LIVINGSTON (North of Rt. 116 excluding the
City of Pontiac), MARSHALL (North of Rt 17 and east of Rt.
116a), and PUTNAM COUNTIES

Rates

Fringes

PLUMBER..........................$ 50.25
30.07
---------------------------------------------------------------PLUM0137-003 04/01/2018
CASS, LOGAN, MACOUPIN (north of State Route 108 including the
Town of Carlinville), MASON (south of State route 136 including
the Town of Havana), MENARD, MONTGOMERY (north and east of
State Route 127 including the Towns of Hillsboro and Schram
City), MORGAN, PIKE, & SCOTT

Rates

Fringes

Plumber and Steamfitter..........$ 42.34
18.87
---------------------------------------------------------------PLUM0160-002 01/01/2019
RANDOLPH COUNTY (Southeastern side)
Rates

Fringes

PLUMBER/PIPEFITTER...............$ 44.57
19.73
---------------------------------------------------------------* PLUM0353-002 05/01/2019
FULTON, HANCOCK (Eastern Half), MCDONOUGH (Except Prairie),
MARSHALL (South of Rt 17), MASON (North of Rt 136), SCHUYLER
(Browning, Frederick & Hickory TWPS), STARK, and WOODFORD
(North of Rt 116 TO Rt 116A, and Area West of Rt 116A to, but
excluding Goodfield) COUNTIES

Rates

Fringes

PIPEFITTER.......................$ 39.60
22.09
---------------------------------------------------------------PLUM0360-001 07/01/2018
CLINTON (Northwestern part including St Rose, Frogtown,
Jamestown & Keyport), RANDOLPH (Western 1/4 including Kellog,
Modoc, Prairie, Durocker, and Roots), and MONROE (Except
Hecker) COUNTIES

WAGE RATES
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Rates

Fringes

PLUMBER..........................$ 39.35
16.55
---------------------------------------------------------------PLUM0439-002 01/01/2019
CLINTON (Northwestern part including St. Rose, Frogtown,
Jamestown and Key Port), RANDOLPH (Western 1/4 including
Kellog, Modoc, Prairie, Durocker, and Roots) AND MONROE (Except
Hecker) COUNTIES

Rates

Fringes

Steamfitter......................$ 40.25
19.14
---------------------------------------------------------------PLUM0501-002 06/01/2015
DE KALB
Rates

Fringes

PLUMBER/PIPEFITTER...............$ 45.76
26.92
---------------------------------------------------------------PLUM0553-001 01/01/2019
BOND, CALHOUN, GREENE, JERSEY, MACOUPIN (South of Rt 108), AND
MONTGOMERY (Southwest of Rt 127) COUNTIES

Rates
PLUMBER/PIPEFITTER...............$ 43.06

Fringes
15.10

FOOTNOTE:
A. 4 hours paid holiday for Christmas Eve if Holiday falls on
Monday through Friday.
---------------------------------------------------------------PLUM0597-007 06/01/2018
BUREAU, LA SALLE, LIVINGSTON (North of Rt. 116 excluding the
City of Pontiac), MARSHALL (North of Rt 17 and east of Rt.
116a), and PUTNAM COUNTIES

Rates

Fringes

PIPEFITTER.......................$ 48.50
31.44
---------------------------------------------------------------PLUM0653-002 09/01/2017
CLINTON (Eastern 1/3) and WASHINGTON (Eastern 1/2) COUNTIES

WAGE RATES
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Rates

Fringes

Plumber and Steamfitter..........$ 37.50
17.37
---------------------------------------------------------------ROOF0002-005 03/01/2018
BOND, CALHOUN, CLINTON, GREENE, JERSEY, MACOUPIN (Southern
Half), MONROE, PIKE (Remainder), RANDOLPH, AND WASHINGTON
COUNTIES

Rates

Fringes

ROOFER...........................$ 32.70
17.97
---------------------------------------------------------------ROOF0011-005 12/01/2018
CARROLL, JO DAVIESS, LEE, LIVINGSTON (East of Route 47), OGLE,
STEPHENSON, WHITESIDE (Sterling and Rock Falls), and WINNEBAGO
COUNTIES

Rates

Fringes

ROOFER...........................$ 43.65
23.45
---------------------------------------------------------------ROOF0011-008 06/01/2018
BUREAU, LA SALLE, MARSHALL, and PUTNAM COUNTIES
Rates

Fringes

ROOFER...........................$ 34.46
22.83
---------------------------------------------------------------ROOF0032-002 07/01/2018
HENDERSON, HENRY, KNOX, MCDONOUGH (Western Half including
Macomb), MERCER, ROCK ISLAND, WARREN, and WHITESIDE COUNTIES

Rates

Fringes

ROOFER...........................$ 29.00
18.13
---------------------------------------------------------------ROOF0069-002 03/01/2018
FULTON, LIVINGSTON (all towns to Rt. 47), MARSHALL (Camp Grove,
Hallock Held, Henry Lacon, LaRose, LaPrairie, Pattonsburg,
Sparland, Toluca, Washburn and Wilburn), McDONOUGH (Adair,
Bushnell, Industry, Prairie City, Bardolph, Good Hope, New
Philadelphia and Walnut Grove), McLEAN, STARK, and WOODFORD
COUNTIES

Rates
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ROOFER...........................$ 31.50
19.00
---------------------------------------------------------------ROOF0069-004 03/01/2018
BROWN, PIKE (Northern Half), AND SCHUYLER COUNTIES
Rates

Fringes

ROOFER...........................$ 31.50
19.00
---------------------------------------------------------------ROOF0069-005 03/01/2018
ADAMS AND HANCOCK COUNTIES
Rates

Fringes

ROOFER...........................$ 31.50
19.00
---------------------------------------------------------------ROOF0112-001 06/01/2018
CASS, LOGAN, MACOUPIN (Northern Half), MASON, MENARD,
MONTGOMERY, MORGAN, AND SCOTT COUNTIES

Rates

Fringes

ROOFER...........................$ 30.70
20.18
---------------------------------------------------------------SHEE0001-001 06/01/2018
BUREAU, LA SALLE, MARSHALL, PUTNAM, and STARK COUNTIES
Rates

Fringes

SHEET METAL WORKER...............$ 36.36
30.00
---------------------------------------------------------------SHEE0001-003 05/01/2018
FULTON, MCLEAN, PEORIA, TAZWELL, AND WOODFORD COUNTIES
Rates

Fringes

SHEET METAL WORKER...............$ 33.47
28.31
---------------------------------------------------------------SHEE0091-002 06/01/2018
Rates
SHEET METAL WORKER
Zone A: Henry, Knox,
McDonough, Mercer, Rock
Island, Warren & Whiteside
(West of Illinois Route 78
& South of U.S. Route 30)
Counties....................$ 32.93
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Zone C: West of Illinois
Route 78 & North of U.S.
Route 30 in Jo Daviess,
Carrol, and Whiteside
Counties....................$ 30.62
21.47
---------------------------------------------------------------SHEE0091-003 06/01/2018
ADAMS, CALHOUN, HANCOCK, HENDERSON, and PIKE COUNTIES
Rates

Fringes

SHEET METAL WORKER...............$ 29.28
21.84
---------------------------------------------------------------SHEE0218-001 06/01/2017
BROWN, CASS, LOGAN, MASON, MENARD, MORGAN, SCHUYLER, and SCOTT
COUNTIES

Rates

Fringes

SHEET METAL WORKER...............$ 34.48
26.31
---------------------------------------------------------------SHEE0219-001 06/01/2018
BOONE, CARROLL (Eastern Half), DEKALB, JO DAVIESS (East of Hwy
78) LEE, OGLE, STEPHENSON, WHITESIDE, and WINNEBAGO COUNTIES

Rates

Fringes

SHEET METAL WORKER...............$ 42.12
27.71
---------------------------------------------------------------SHEE0265-005 12/01/2018
LIVINGSTON COUNTY
Rates

Fringes

SHEET METAL WORKER...............$ 48.02
30.53
---------------------------------------------------------------SHEE0268-001 07/01/2017
BOND, CLINTON, GREENE, JERSEY, MACOUPIN, MONROE, MONTGOMERY,
RANDOLPH, and WASHINGTON COUNTIES

Rates

Fringes

Sheet Metal Worker...............$ 34.27
20.20
---------------------------------------------------------------TEAM0026-001 05/01/2017
MCLEAN (South of a straight line from where Route 24 intersects
the Woodford County line in a Southeast direction to the South
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Southwest corner of Livingston County) COUNTY

Rates
TRUCK DRIVER
Group 1.....................$
Group 2.....................$
Group 3.....................$
Group 4.....................$
Group 5.....................$

Fringes

36.15
36.67
36.91
37.25
38.23

18.30
18.30
18.30
18.30
18.30

CLASSIFICATIONS:
GROUP 1: Drivers on 2 axles hauling less than 9 tons; air
compressor & welding machines and brooms, including those
pulled by separate units; Truck Driver Helper, warehouse
employees; Mechanic Helpers; greasers and tiremen; pick-up
trucks when hauling material, tools, or workers to and from
and on the job site; and forklifts up to 6,000 lb capacity.
GROUP 2: 2 or 3 axles hualing more than 9 tons but hauling
less than 16 tons; A-frame winch trucks; hydrolift trucks;
Vactor Trucks or similar equipment when used for
transportation purposes; Forklift over 6,000 lb.capacity;
winch trucks; and four axle combiation units.
GROUP 3: 2, 3 or 4 Axles hauling 16 tons or more; 5-Axles or
more combination units; drivers on water pulls; articulated
dump trucks; mechanics and working forepersons.
GROUP 4:

Low Boy and Oil Distributors.

GROUP 5: Drivers who require special protective clothing
while employed on hazardous waste work.
---------------------------------------------------------------TEAM0050-001 05/01/2017
BOND, CLINTON, MONROE, RANDOLPH, WASHINGTON COUNTIES
Rates
TRUCK DRIVER
Group 1.....................$
Group 2.....................$
Group 3.....................$
Group 4.....................$
Group 5.....................$

36.26
36.77
37.05
37.36
38.35

Fringes

18.51
18.51
18.51
18.51
18.51

CLASSIFICATIONS:
GROUP 1: Drivers on 2 axles hauling less than 9 tons; air
compressor & welding machines and brooms, including those
pulled by separate units; Truck Driver Helper, warehouse
employees; Mechanic Helpers; greasers and tiremen; pick-up
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trucks when hauling material, tools, or workers to and from
and on the job site; and forklifts up to 6,000 lb capacity.
GROUP 2: 2 or 3 axles hualing more than 9 tons but hauling
less than 16 tons; A-frame winch trucks; hydrolift trucks;
Vactor Trucks or similar equipment when used for
transportation purposes; Forklift over 6,000 lb.capacity;
winch trucks; and four axle combiation units.
GROUP 3: 2, 3 or 4 Axles hauling 16 tons or more; 5-Axles or
more combination units; drivers on water pulls; articulated
dump trucks; mechanics and working forepersons.
GROUP 4:

Low Boy and Oil Distributors.

GROUP 5: Drivers who require special protective clothing
while employed on hazardous waste work.
---------------------------------------------------------------* TEAM0179-011 06/01/2017
LIVINGSTON (Avoca, Belle Prairie, Broughton, Charlotte,
Chatsworth, Dwight, Eppards Point, Esmen, Fayette, Forrest,
Germanville, Indian Grove, Nebraska, Odell, Owega, Pike,
Pleasant Ridge, Pontiac, Rooks Creek, Round Grove, Saunemin,
Sullivan, Union, & Waldo), MCLEAN (North of a straight line
starting at the intersection of McLean-Woodford Counties line &
Route 24 in a Southeastern direction to the South Southwest
corner of Livingston County), and WOODFORD (Northeast corner
east of Route 51/251 & North of Route 24) COUNTIES

Rates
TRUCK DRIVER
2 or 3 Axle Trucks..........$
4 Axle Trucks...............$
5 Axle Trucks...............$
6 Axle Trucks...............$

37.68
37.83
38.03
38.23

Fringes

0.15+a
0.15+a
0.15+a
0.15+a

FOOTNOTES:
a. $733.20 per week.
b. Lowboy rate based on number of axles
An additional $.20 per axle shall be paid for all vehicles
with more than six (6) axles.
CLASSIFICATIONS:
Group 1 - Frame Truck when used for transportation purposes;
Air Compressor and Welding Machines, including those pulled
by cars, pick-up trucks and tractors; Ambulances;
Articulated Dumps; Batch Gate Lockers; Batch Hopperman; Car
and Truck Washers; Carry Alls; Forl Lifts and Hoisters;
Helpers; Mechanics Helpers and Greasers; Oil Distributors,
two-man operation; Pavement Breakers; Pole Trailer, up to
40 feet; Pothole Repair Trucks; Power Mower Tractors; Quick
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Change Barrier; Self-Propelled Chip Spreader; Shipping and
Receiving Clerks and Checkers; Skipman; Slurry Trucks,
two-man operation; Slurry Trucks, Conveyor Operated - 2 or
3 man operation; Teamsters; Unskilled Dumpmen; Warehousemen
and Dockmen; Truck Drivers hauling warning lights,
barricades, and portable toilets on the job site
Group 2 - Dispatcher; Dump Crets and Adgetators under 7
yards; Dumpsters, Track Trucks, Euclids, Hug Bottom Dump
Turnapulls or Turnatrailers when pulling other than
self-loading equipment or similar equipment under 16 cubic
yards; Mixer Trucks under 7 yards; Ready-Mix Plant Hopper
Operator; Winch Trucks, 2 Axles
Group 3 - Dump Crets and Adgetators, 7 yards and over;
Dumpsters, Track Trucks, Euclids, Hug Bottom Dump
Turnapulls or Turnatrailers when pulling other than
self-loading equipment or similar equipment over 16 cubic
yards; Explosives and/or Fission Material Trucks; Mixer
Trucks 7 yards or over; Mobile Cranes while in transit; Oil
Distributors, one-man operation; Pole Trailer, over 40
feet; Pole and Expandable Trailers hauling material over 50
feet long;
Slurry Trucks, one-man operation; Winch Trucks, 3 axles or
more; Mechanic - *Truck Welder and *Truck Painter*These
classifications shall only apply in areas where and when it
has been a past area practice; Asphalt Plant Operators in
areas where it has been past practice
Group 4 - Dual-purpose vehicels, such as mounted crane tucks
with hoist and accessories; Foreman; Master Mechanic;
Self-loading equipment like P.B. and trucks with scoops on
the front
---------------------------------------------------------------* TEAM0325-001 06/01/2017
BOONE, CARROLL (East of Route 78/North of Route 72), JODAVIESS
(East of Route 78), STEPHENSON, and WINNEBAGO COUNTIES

Rates
TRUCK DRIVER
2-3 Axles...................$
4 Axles.....................$
5 Axles.....................$
6 Axles.....................$

36.62
36.77
36.97
37.08

Fringes

20.40
20.40
20.40
20.40

FOOTNOTE: An additional $.20 per axle shall be paid for all
vehicles with more than six (6) axles.
CLASSIFICATIONS:
Group 1 - Frame Truck when used for transportation purposes;
Air Compressor and Welding Machines, including those pulled
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by cars, pick-up trucks and tractors; Ambulances; Batch
Gate Lockers; Batch Hopperman; Car and Truck Washers; Forl
Lifts and Hoisters; Helpers;
Mechanics Helpers and Greasers; Oil Distributors, two-man
operation; Pavement Breakers
Pole Trailer, up to 40 feet; Power Mower Tractors; Skipman;
Slurry Trucks, two-man operation; Teamsters; Truck Drivers
hauling warning lights, barricades, and portable toilets on
the job site
Group 2 - Dump Crets and Adgetators under 7 yards; Dumpsters,
Track Trucks, Euclids, Hug Bottom Dump Turnapulls or
Turnatrailers when pulling other than self-loading
equipment or similar equipment under 16 cubic yards; Mixer
Trucks under 7 yards; Ready-Mix Plant Hopper Operator;
Winch Trucks, 2 Axles
Group 3 - Dump Crets and Adgetators, 7 yards and over;
Dumpsters, Track Trucks, Euclids, Hug Bottom Dump
Turnapulls or Turnatrailers when pulling other than
self-loading equipment or similar equipment over 16 cubic
yards; Explosives and/or Fission Material Trucks; Mixer
Trucks 7 yards or over; Mobile Cranes while in transit; Oil
Distributors, one-man operation
Pole Trailer, over 40 feet; Pole and Expandable Trailers
hauling material over 50 feet long, additional $0.50 per
hour; Slurry Trucks, one-man operation; Winch Trucks, 3
axles or more
*Mechanic*Truck Welder and Truck Painter; *Winter Rate:
Between Dec. 15 and Feb. 28 the mechanic and welder rate
shall be $2.00 less than the scheduled scale. Truck Painter
and Truck Welder classifications shall only apply in areas
where and when it has been a past area practice;
Dual-purpose vehicels, such as mounted crane tucks with
hoist and accessories
Group 4 - Foreman; Master Mechanic; Self-loading equipment
like P.B. and trucks with scoops on the front
---------------------------------------------------------------* TEAM0330-001 06/01/2017
DEKALB, LEE (East of Route 251, Compton, Lee, Paw Paw,
Scarboro, & Steward), and OGLE (North of Route 72/East of Route
251, Adeline, Byron, Creston, Dement, Forreston North of Route
72, Leaf River North of Route 72, Lynnville, Monroe, Rochelle,
& Scott) COUNTIES

Rates
TRUCK DRIVER
2-3 AXLES...................$
4 AXLES.....................$
5 AXLES.....................$
6 AXLES.....................$
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FOOTNOTE:

a.

$780.90 per week

An additional $.20 per axle shall be paid for all vehicles
with more than six (6) axles.
Paid Holidays: New Year's Day, Memorial Day, Independence
Day, Labor Day, Thanksgiving Day, and Christmas Day.
900 straight time hours or more in 1 calendar year for the
same employer shall receive 1 week paid vacation; 3 years 2 weeks paid vacation; 10 years - 3 weeks paid vacation; 20
years - 4 weeks paid vacation.
CLASSIFICATIONS:
Group 1 - Frame Truck when used for transportation purposes;
Air Compressor and Welding Machines, including those pulled
by cars, pick-up trucks and tractors; Ambulances;
Articulated Dumps; Batch Gate Lockers; Batch Hopperman; Car
and Truck Washers; Carry Alls; Forl Lifts and Hoisters;
Helpers; Mechanics Helpers and Greasers; Oil Distributors,
two-man operation; Pavement Breakers; Pole Trailer, up to
40 feet; Pothole Repair Trucks; Power Mower Tractors; Quick
Change Barrier; Self-Propelled Chip Spreader; Shipping and
Receiving Clerks and Checkers; Skipman; Slurry Trucks,
two-man operation; Slurry Trucks, Conveyor Operated - 2 or
3 man operation; Teamsters; Unskilled Dumpmen; Warehousemen
and Dockmen; Truck Drivers hauling warning lights,
barricades, and portable toilets on the job site
Group 2 - Dispatcher; Dump Crets and Adgetators under 7
yards; Dumpsters, Track Trucks, Euclids, Hug Bottom Dump
Turnapulls or Turnatrailers when pulling other than
self-loading equipment or similar equipment under 16 cubic
yards; Mixer Trucks under 7 yards; Ready-Mix Plant Hopper
Operator; Winch Trucks, 2 Axles
Group 3 - Dump Crets and Adgetators, 7 yards and over;
Dumpsters, Track Trucks, Euclids, Hug Bottom Dump
Turnapulls or Turnatrailers when pulling other than
self-loading equipment or similar equipment over 16 cubic
yards; Explosives and/or Fission Material Trucks; Mixer
Trucks 7 yards or over; Mobile Cranes while in transit; Oil
Distributors, one-man operation; Pole Trailer, over 40
feet; Pole and Expandable Trailers hauling material over 50
feet long;
Slurry Trucks, one-man operation; Winch Trucks, 3 axles or
more; Mechanic - *Truck Welder and *Truck Painter*These
classifications shall only apply in areas where and when it
has been a past area practice; Asphalt Plant Operators in
areas where it has been past practice
Group 4 - Dual-purpose vehicels, such as mounted crane tucks
with hoist and accessories; Foreman; Master Mechanic;
Self-loading equipment like P.B. and trucks with scoops on
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the front
---------------------------------------------------------------TEAM0371-002 05/01/2017
HENRY, MERCER, ROCK ISLAND COUNTIES
Rates
TRUCK DRIVER
Group 1.....................$
Group 2.....................$
Group 3.....................$
Group 4.....................$
Group 5.....................$

36.26
36.77
37.05
37.36
38.35

Fringes

18.51
18.51
18.51
18.51
18.51

CLASSIFICATIONS:
GROUP 1: Drivers on 2 axles hauling less than 9 tons; air
compressor & welding machines and brooms, including those
pulled by separate units; Truck Driver Helper, warehouse
employees; Mechanic Helpers; greasers and tiremen; pick-up
trucks when hauling material, tools, or workers to and from
and on the job site; and forklifts up to 6,000 lb capacity.
GROUP 2: 2 or 3 axles hualing more than 9 tons but hauling
less than 16 tons; A-frame winch trucks; hydrolift trucks;
Vactor Trucks or similar equipment when used for
transportation purposes; Forklift over 6,000 lb.capacity;
winch trucks; and four axle combiation units.
GROUP 3: 2, 3 or 4 Axles hauling 16 tons or more; 5-Axles or
more combination units; drivers on water pulls; articulated
dump trucks; mechanics and working forepersons.
GROUP 4:

Low Boy and Oil Distributors.

GROUP 5: Drivers who require special protective clothing
while employed on hazardous waste work.
---------------------------------------------------------------TEAM0525-001 05/01/2017
CALHOUN, GREENE (South of a direct line that extends East from
Pike County through Hillview/Whitehall to Macoupin County),
JERSEY, MACOUPIN, MONTOGOMERY COUNTIES

Rates
TRUCK DRIVER
Group 1.....................$
Group 2.....................$
Group 3.....................$
Group 4.....................$
Group 5.....................$

WAGE RATES

36.26
36.77
37.05
37.36
38.35

60

Fringes

18.51
18.51
18.51
18.51
18.51

Taylor Street Plaza Hallway and Apartment Condensing Boiler Replacement
19-12040
CLASSIFICATIONS:
GROUP 1: Drivers on 2 axles hauling less than 9 tons; air
compressor & welding machines and brooms, including those
pulled by separate units; Truck Driver Helper, warehouse
employees; Mechanic Helpers; greasers and tiremen; pick-up
trucks when hauling material, tools, or workers to and from
and on the job site; and forklifts up to 6,000 lb capacity.
GROUP 2: 2 or 3 axles hualing more than 9 tons but hauling
less than 16 tons; A-frame winch trucks; hydrolift trucks;
Vactor Trucks or similar equipment when used for
transportation purposes; Forklift over 6,000 lb.capacity;
winch trucks; and four axle combiation units.
GROUP 3: 2, 3 or 4 Axles hauling 16 tons or more; 5-Axles or
more combination units; drivers on water pulls; articulated
dump trucks; mechanics and working forepersons.
GROUP 4:

Low Boy and Oil Distributors.

GROUP 5: Drivers who require special protective clothing
while employed on hazardous waste work.
---------------------------------------------------------------TEAM0627-006 05/01/2017
FULTON, HANCOCK, HENDERSON, KNOWX, MARSHALL, MASON, MCDONOUGH,
STARK, WARREN, AND WOODFORD (All except Northeast Corner East
of Route 51/251 and South of Route 24) COUNTIES

Rates
TRUCK DRIVER
GROUP 1.....................$
GROUP 2.....................$
GROUP 3.....................$
GROUP 4.....................$
GROUP 5.....................$

36.15
36.67
36.91
37.25
38.23

Fringes

18.30
18.30
18.30
18.30
18.30

CLASSIFICATIONS:
GROUP 1: Drivers on 2 axles hauling less than 9 tons; air
compressor & welding machines and brooms, including those
pulled by separate units; Truck Driver Helper, warehouse
employees; Mechanic Helpers; greasers and tiremen; pick-up
trucks when hauling material, tools, or workers to and from
and on the job site; and forklifts up to 6,000 lb capacity.
GROUP 2: 2 or 3 axles hualing more than 9 tons but hauling
less than 16 tons; A-frame winch trucks; hydrolift trucks;
Vactor Trucks or similar equipment when used for
transportation purposes; Forklift over 6,000 lb.capacity;
winch trucks; and four axle combiation units.
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GROUP 3: 2, 3 or 4 Axles hauling 16 tons or more; 5-Axles or
more combination units; drivers on water pulls; articulated
dump trucks; mechanics and working forepersons.
GROUP 4:

Low Boy and Oil Distributors.

GROUP 5: Drivers who require special protective clothing
while employed on hazardous waste work.
---------------------------------------------------------------TEAM0722-002 05/01/2017
BUREAU, CARROLL (West of Route78/South of Route 72), JO
DAVIESS (West of Route 78), LASALLE, LEE (West of Route 251),
LIVINGSTON (Amity, Long Point, Nevada, Newtown Reading, &
Sunbury), PUTNAM, WHITESIDE COUNTIES

Rates
TRUCK DRIVER
Group 1.....................$
Group 2.....................$
Group 3.....................$
Group 4.....................$
Group 5.....................$

36.15
36.67
36.91
37.25
38.23

Fringes

18.30
18.30
18.30
18.30
18.30

CLASSIFICATIONS:
GROUP 1: Drivers on 2 axles hauling less than 9 tons; air
compressor & welding machines and brooms, including those
pulled by separate units; Truck Driver Helper, warehouse
employees; Mechanic Helpers; greasers and tiremen; pick-up
trucks when hauling material, tools, or workers to and from
and on the job site; and forklifts up to 6,000 lb capacity.
GROUP 2: 2 or 3 axles hualing more than 9 tons but hauling
less than 16 tons; A-frame winch trucks; hydrolift trucks;
Vactor Trucks or similar equipment when used for
transportation purposes; Forklift over 6,000 lb.capacity;
winch trucks; and four axle combiation units.
GROUP 3: 2, 3 or 4 Axles hauling 16 tons or more; 5-Axles or
more combination units; drivers on water pulls; articulated
dump trucks; mechanics and working forepersons.
GROUP 4:

Low Boy and Oil Distributors.

GROUP 5: Drivers who require special protective clothing
while employed on hazardous waste work.
---------------------------------------------------------------TEAM0916-002 05/01/2017
ADAMS, BROWN, CASS, CLINTON, GREENE (North of a direct line
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that extends East from Pinke County through Hillview/Whitehall
to Macoupin County) LOGAN, MENARD, MORGAN, PIKE, SCHYLER, SCOTT
COUNTIES

Rates
TRUCK DRIVER
Group 1.....................$
Group 2.....................$
Group 3.....................$
Group 4.....................$
Group 5.....................$

36.26
36.77
37.05
37.36
38.35

Fringes

18.51
18.51
18.51
18.51
18.51

CLASSIFICATIONS:
GROUP 1: Drivers on 2 axles hauling less than 9 tons; air
compressor & welding machines and brooms, including those
pulled by separate units; Truck Driver Helper, warehouse
employees; Mechanic Helpers; greasers and tiremen; pick-up
trucks when hauling material, tools, or workers to and from
and on the job site; and forklifts up to 6,000 lb capacity.
GROUP 2: 2 or 3 axles hualing more than 9 tons but hauling
less than 16 tons; A-frame winch trucks; hydrolift trucks;
Vactor Trucks or similar equipment when used for
transportation purposes; Forklift over 6,000 lb.capacity;
winch trucks; and four axle combiation units.
GROUP 3: 2, 3 or 4 Axles hauling 16 tons or more; 5-Axles or
more combination units; drivers on water pulls; articulated
dump trucks; mechanics and working forepersons.
GROUP 4:

Low Boy and Oil Distributors.

GROUP 5: Drivers who require special protective clothing
while employed on hazardous waste work.
---------------------------------------------------------------WELDERS - Receive rate prescribed for craft performing
operation to which welding is incidental.
================================================================
Note: Executive Order (EO) 13706, Establishing Paid Sick Leave
for Federal Contractors applies to all contracts subject to the
Davis-Bacon Act for which the contract is awarded (and any
solicitation was issued) on or after January 1, 2017. If this
contract is covered by the EO, the contractor must provide
employees with 1 hour of paid sick leave for every 30 hours
they work, up to 56 hours of paid sick leave each year.
Employees must be permitted to use paid sick leave for their
own illness, injury or other health-related needs, including
preventive care; to assist a family member (or person who is
like family to the employee) who is ill, injured, or has other
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health-related needs, including preventive care; or for reasons
resulting from, or to assist a family member (or person who is
like family to the employee) who is a victim of, domestic
violence, sexual assault, or stalking. Additional information
on contractor requirements and worker protections under the EO
is available at www.dol.gov/whd/govcontracts.
Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29CFR 5.5 (a) (1) (ii)).

----------------------------------------------------------------

The body of each wage determination lists the classification
and wage rates that have been found to be prevailing for the
cited type(s) of construction in the area covered by the wage
determination. The classifications are listed in alphabetical
order of "identifiers" that indicate whether the particular
rate is a union rate (current union negotiated rate for local),
a survey rate (weighted average rate) or a union average rate
(weighted union average rate).
Union Rate Identifiers
A four letter classification abbreviation identifier enclosed
in dotted lines beginning with characters other than "SU" or
"UAVG" denotes that the union classification and rate were
prevailing for that classification in the survey. Example:
PLUM0198-005 07/01/2014. PLUM is an abbreviation identifier of
the union which prevailed in the survey for this
classification, which in this example would be Plumbers. 0198
indicates the local union number or district council number
where applicable, i.e., Plumbers Local 0198. The next number,
005 in the example, is an internal number used in processing
the wage determination. 07/01/2014 is the effective date of the
most current negotiated rate, which in this example is July 1,
2014.
Union prevailing wage rates are updated to reflect all rate
changes in the collective bargaining agreement (CBA) governing
this classification and rate.
Survey Rate Identifiers
Classifications listed under the "SU" identifier indicate that
no one rate prevailed for this classification in the survey and
the published rate is derived by computing a weighted average
rate based on all the rates reported in the survey for that
classification. As this weighted average rate includes all
rates reported in the survey, it may include both union and
non-union rates. Example: SULA2012-007 5/13/2014. SU indicates
the rates are survey rates based on a weighted average
calculation of rates and are not majority rates. LA indicates
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the State of Louisiana. 2012 is the year of survey on which
these classifications and rates are based. The next number, 007
in the example, is an internal number used in producing the
wage determination. 5/13/2014 indicates the survey completion
date for the classifications and rates under that identifier.
Survey wage rates are not updated and remain in effect until a
new survey is conducted.
Union Average Rate Identifiers
Classification(s) listed under the UAVG identifier indicate
that no single majority rate prevailed for those
classifications; however, 100% of the data reported for the
classifications was union data. EXAMPLE: UAVG-OH-0010
08/29/2014. UAVG indicates that the rate is a weighted union
average rate. OH indicates the state. The next number, 0010 in
the example, is an internal number used in producing the wage
determination. 08/29/2014 indicates the survey completion date
for the classifications and rates under that identifier.
A UAVG rate will be updated once a year, usually in January of
each year, to reflect a weighted average of the current
negotiated/CBA rate of the union locals from which the rate is
based.

---------------------------------------------------------------WAGE DETERMINATION APPEALS PROCESS
1.) Has there been an initial decision in the matter? This can
be:
*
*
*
*

an existing published wage determination
a survey underlying a wage determination
a Wage and Hour Division letter setting forth a position on
a wage determination matter
a conformance (additional classification and rate) ruling

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
Regional Office for the area in which the survey was conducted
because those Regional Offices have responsibility for the
Davis-Bacon survey program. If the response from this initial
contact is not satisfactory, then the process described in 2.)
and 3.) should be followed.
With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the
Branch of Construction Wage Determinations. Write to:
Branch of Construction Wage Determinations
Wage and Hour Division
U.S. Department of Labor
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2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:
Wage and Hour Administrator
U.S. Department of Labor
200 Constitution Avenue, N.W.
Washington, DC 20210
The request should be accompanied by a full statement of the
interested party's position and by any information (wage
payment data, project description, area practice material,
etc.) that the requestor considers relevant to the issue.
3.) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board). Write to:
Administrative Review Board
U.S. Department of Labor
200 Constitution Avenue, N.W.
Washington, DC 20210
4.) All decisions by the Administrative Review Board are final.
================================================================
END OF GENERAL DECISION
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Housing Authority of the County of DeKalb
SPECIAL CONDITIONS
1.)
PROJECT SITE(S)
The Contractor shall visit the site and acquaint themselves with all existing conditions as they affect the
work specified. All questions concerning this project shall be referred to Tyson and Billy Architects, P.C.
4000 Morsay Drive, Rockford, IL 61107, (815) 229-8222, attention Ron Billy or ron@tysonandbilly.com
2.)
TIME OF COMPLETION
The work is to be commenced at the time stipulated in the Notice to Proceed, by the contract, and shall be
fully complete within Thirty (30) calendar days.
3.)
LIQUIDATED DAMAGES
As actual damages for any delay in completion are impossible to determine, the Contractor and his
sureties shall be liable for and shall pay to Housing Authority of the County of DeKalb (DHA) the sum of
Five Hundred Fifty Dollars ($550.00) as fixed, agreed and liquidated damages for each calendar day of
delay until the work is totally completed and accepted by Housing Authority of the County of DeKalb and
its Authorized Representatives (Architect). Any amount of liquidated damages shall be deducted from any
final balance owed to the Contractor prior to final payment. See Article 33 of the HUD General Conditions.
4.)
GENERAL CONTRACTOR AND SUBCONTRACTOR HOLD HARMLESS AGREEMENT
The Contractor shall indemnify and hold harmless Housing Authority of the County of DeKalb and its
employees from and against all claims for personal injury and/or property damage, including claims
against DHA, its agents or servants, arising out of any claims, and all losses and expenses, including
attorneys fees that may be incurred by DHA defending such claims, arising out of or resulting from the
performance of the work and caused in whole or in part by a party indemnified hereunder, In any and all
claims against DHA or any of its agents or servants by an employee of a Contractor, and Subcontractor,
anyone directly or indirectly employed by any of them or anyone for whose acts any of them may be liable,
the indemnification obligation under this paragraph shall not be limited in any way by any limitation on the
amount or type of damage, compensation or benefits payable by or for the Contractor or Subcontractor
under Workers Compensation Act, Disability Acts, or their Employee Benefits Acts.
5.)
ACCESS TO WORK
Housing Authority of the County of DeKalb shall provide the General Contractor with access to work areas
at all times.
6.)
LIST OF SUBCONTRACTOR
Contractor shall list subcontractor who will perform any portion of the work as requested. Contractor shall
furnish partial waivers of lien starting with the second payout request from subcontractor and suppliers
with full waivers of liens being submitted prior to final payment.
7.)
GUARANTEES AND WARRANTIES
Contractor shall guarantee and warranty all materials and workmanship to be free of defects for a period
of one year from the date of acceptance of said work by Housing Authority of the County of DeKalb and
shall replace at Contractor’s expense, any work that may be found defective within said one-year period.
Contractor shall also deliver all Manufacturer’s Warranties in excess of the above as offered by the
Manufacturer or specified in other sections.
8.)
LOCAL LABOR
The Contractor shall endeavor to the greatest extent feasible, to provide opportunities for training and
employment for lower income residents of the project area and to award subcontracts for work in
connection with the project to business concerns which are located in or owned in substantial part by
persons residing in the area of the project as described in Section 3 of the HUD Act of 1968, as amended,
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9.)
RESPONSIBILITY OF CONTRACTOR
Except as otherwise specifically stated in the Contract Documents and Technical Specifications, the
Contractor shall provide and pay for all labor, tools, equipment, levies, fees, permits or other expenses
and all other services and facilities of every nature whatsoever necessary for the performance of the
Contract and to deliver all improvements embraced in this Contract or Construction complete in every
respect within the specified time. Contractor shall keep the vegetation in the work area, from back-of-curb
of the adjacent streets, mowed to a height of not greater than 6-inches.
10.)
COMMUNICATIONS
All notices, demands, requests, instructions, approvals, proposals and claims must be in writing. Any
notice to or demand upon the Contractor shall be sufficiently given if delivered at the office of the
Contractor stated on the signature page of the Form of Agreement or at such other office as the
Contractor may from time to time designate in writing to the Owner or his Authorized Representative.
11.)
CONTRACT DOCUMENTS AND DRAWINGS
The Contractor shall be furnished without charge Contract Documents, including Technical Specifications
and Drawings as follows: General Contractor - 3 sets. Additional copies requested by the Contractor will
be furnished at cost.
12.)
TEMPORARY SERVICES
The Contractor is responsible for providing their own power and other utilities that may be needed.
13.)
LEAD BASED PAINT
No Lead Based Paint of any type shall be used.
14.)
APPROVALS
The Contractor and any subcontractors must not cut into existing structures without prior written approval
of Housing Authority of the County of DeKalb or its Authorized Representative.
15.)
EEO AFFIRMATIVE ACTION PLAN STATEMENT OF POLICY
The Contractor must certify and submit to DHA an Equal Employment Affirmative Action Plan Statement
of Policy equal to the required form contained in the Bid Requirements.
16.)
RECORD RETENTION
Federal Regulation CFR 24, Section 85.36 requires all Contractor and Subcontractor who work on any
DHA projects to maintain all accounting records related to a project for minimum of (3) years after final
payment.
17.)
BUILDING MATERIALS
Building materials known to be environmentally hazardous, or containing environmentally hazardous
ingredients such as, but not limited to Lead, Mercury, Arsenic, Silver and Asbestos, will not be purchased
or used by Contractor or subcontractor doing maintenance, construction or rehabilitation of Housing
Authority of the County of DeKalb properties.
18.)
WORKDAY DEFINITION
A workday shall consist of 8 hours from 8:00 AM to 4:00 PM local time Monday through Friday. If work
requires access to DHA locations or properties that are closed on DHA holidays, no work will be
conducted.
19.)

INSURANCE

Pursuant to the requirements of the insurance pool in which the DHA participates, the Contractor and all
subcontractor must name the DHA as an additional insured on their liability insurance policies.
Page-2 of 3

Taylor Street Plaza Hallway and Apartment Condensing Boiler Replacement
19-12040

Although a contract may be awarded, Notice to Proceed will not be issued until proof of the additional
insured requirements has been presented to the DHA from the Contractor’s and any subcontractor’s
insurance companies. This must occur within 10 days of the award of contract. The Contractor and any
subcontractor shall maintain the minimum insurance coverage and limits of liability required under the
General Conditions and supplemented below until all work is completed and accepted by the DHA.
1. Workmen’s Compensation and Occupational Disease: Statutory Limits.
2. Employer’s Liability: $100,000.00, Coverage “B” may be required if work is considered
hazardous, i.e., asbestos.
3. Comprehensive General Liability Insurance:
a. Bodily Injury: $1,000,000.00 Each Person/Each Occurrence
b. Property Damage: $1,000,000.00 Each Occurrence
4. Contractor Protective Liability Coverage may be included for a period of not less that one
(1) year after Final Payment to the Contractor if work is such that there could be a lawsuit;
i.e., plumbing
5. Comprehensive Automobile Liability Insurance: This insurance shall include non-owned,
hired or rented vehicles as well as owned vehicles.
a. Bodily Injury: $1,000,000.00 Each Person/Each Occurrence, Combined Single
Limit
6. Builder’s Risk may be required if project is extremely large new construction or renovation:
Full Value of Contract. Maximum Deductible: $2,500.00.
7. Umbrella Excess Liability required but may be waived for smaller projects at the discretion
of DHA: $1,000,000.00.
END OF SECTION
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U.S. Department of Housing
and Urban Development
Office of Labor Relations

Federal Labor Standards Provisions

Ap plic abilit y
The Pro ject or Prog ram to which th e constr uction work
cover ed b y this contr act per tains is being assisted by t he
United States of Am erica a nd the follo wing Fed eral La bor
Standar ds Provisio ns are included i n this Contract
pursua nt to the provisio ns applicable to such Federal
assistance.
A. 1. (i) M inimum W ages. All lab or ers a nd m echan ics
em ployed or workin g u pon t he site of the wo rk, will b e p aid
unconditio nall y a nd n ot less often than once a we ek, and
wit hout su bsequ ent d educti on o r reb ate on an y acco unt
(e xce pt such payr oll ded uctions as are perm itted by
regu lations issued by the Secretar y of Labor u nde r the
Copel and Act (29 CF R Part 3), the fu ll am ount of wag es
and b ona fi de fri nge ben efits (or cash e qui vale nts there of)
due at tim e of pa ym ent com puted at rat es not l ess than
those contai ned in the wage d eterm ination of t he
Secretar y of Labo r which is attached hereto a nd m ade a
part h ere of, reg ardl ess of any cont ractual relatio nship
which m ay be allege d to e xi st betwee n the contractor and
such labore rs and m echan ics.
Contributi ons m ade or
costs reasonably a nticipate d for bon a fide frin ge be nef its
unde r Section l(b )( 2) of the Davis-Baco n Act on behalf of
labo rers o r m echanics are consider ed wag es pai d to su ch
labo rers or m echanics, subject to the provisions of 29 CFR
5.5(a )(1 )(i v); also, re gula r contributi ons m ade or co sts
incurr ed for m ore th an a we ekly pe riod (but n ot less often
than qu arte rly) un der plan s, funds, or prog ram s, whi ch
cover the p articula r weekl y peri od, are d eem ed to be
constructively m ade or i ncur red d urin g such weekly peri od.
Such labo re rs an d m echanic s shall b e p aid the app ro pria te
wage rat e a nd fri nge be nefi ts on the wag e d eterm inati on
for the classification of wo rk actually perfo rm ed, with out
rega rd to skill, e xcept as pro vide d in 2 9 CFR 5.5(a)(4).
Labo re rs or m echanics perf orm ing wo rk in m ore tha n o ne
classification m ay be com pensated at the r ate specified for
each classification for the tim e actually worke d therei n:
Provid ed, Th at the em ploye r’s pa yroll reco rds accurat e ly
set forth the tim e spent in each classification in whi ch
work is perf orm ed. Th e wag e det erm ination (inclu ding a ny
additio nal classification and wa ge rat es conform ed und er
29 CFR 5.5 (a )(1 )(ii ) an d the Da vis-Bacon p oster (W H1321 ) shall be posted at all tim es by the contractor and its
subcontractors at th e site o f the wo rk in a prom inent a nd
accessible, place whe re it can be easil y seen b y t he
worke rs.
(ii) (a ) An y class of labo r ers or m echanics which is not
listed in the wa ge d eter m ination and which is to be
em ployed unde r the cont ract shall be classified in
conform ance with the wa g e dete rm ination.
HUD sh all
appr ove a n a dditio nal clas sification and wa ge rate a nd
fringe be nefits ther efor onl y when t he foll o win g crite ria
have bee n m et:

Previous editions are obsolete

(1)
Th e work to b e p erform ed by the classification
requ ested is n ot pe rform ed by a classification in th e wa ge
determ ination; an d
(2)
Th e classification is utilized i n th e a rea b y the
construction industry; and
(3)
The p rop osed wag e rate, including a ny bo na fi de
fringe ben efits, bears a reasona ble relatio nship to the
wage rates containe d in the wage d eterm ination.
(b) If the contractor a nd the laborers an d m echanics to be
em ployed in the classification (if known), or th eir
rep resentati ves, an d HUD or its d esigne e a gre e o n t he
classification and wag e rate (i ncludin g the am ou nt
designate d for fring e ben efits whe re ap pro pri ate), a rep ort
of the action taken shall b e sent by HUD or its desig nee to
the Adm inistrator of the W age and Ho ur Di vision,
Em ploym ent Standards Adm inistration, U.S. Depa rtm ent of
Labo r, W ashington, D.C. 20 210. The Adm inistrator, o r an
autho rized re presentative, will app ro ve, m odify, or
disapprove e ve ry ad ditional classification action withi n 30
days of receipt a nd so ad vi se HUD or its designe e or wi ll
notify HUD o r its design ee within the 30 -da y p erio d t hat
additio nal tim e is necessary. (Approved b y the Office of
Man agem ent an d Budget u n der O MB control num ber 12 150140. )
(c) In the event the contrac tor, the l abo rers or m echani cs
to
be
em ployed
in
the
classification
or
their
rep resentati ves, and HUD o r its designee d o not ag ree on
the propose d classification and wa ge rate (includi ng the
am ount design ated fo r f ring e be nefits, whe re ap pro pri ate),
HUD o r its designee shall refer the q uestions, includi ng
the vie ws of all intereste d parties and the recom m endation
of HUD or its desig nee , to the Adm inistrator for
determ ination.
The Adm inistrator, o r an a utho rized
rep resentati ve, will issue a determ ination withi n 3 0 da ys of
receipt and so ad vise HUD or its designee or will not ify
HUD or its desig nee wit hin th e 3 0-d ay pe rio d th at
additio nal tim e is necessary. (Approved b y the Office of
Man agem ent and Bud get unde r OMB Co ntrol Num ber
1215 -01 40.)
(d)
T he wag e rate (i ncluding frin ge b enefits whe re
approp riate ) d eterm ined pursua nt to subpa ra gra p hs
(1)(ii)(b ) or (c) of this p a rag rap h, shall b e pai d to all
worke rs pe rform ing work in the classification und er th is
contract from the first day on which work is pe rform ed in
the classification.
(iii) W henever th e m inim um wage rate prescrib ed i n the
contract for a class of lab o rers or m echanics includes a
fringe ben efit which is not e xpressed as an h ourl y rate, the
contractor sh all eithe r p ay the ben efit as stated in the
wage d eterm ination or shall pay anoth er bo na fide frin ge
benefit or an ho url y cash eq uival ent thereof.
(iv) If th e contractor d oes n ot m ake paym ents to a trust ee
or othe r third pe rson, the c ontractor m ay conside r as p art
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of the wag es of an y l abo re r or m echanic the am ount of a ny
costs reasonabl y a nticipate d in p ro vidi ng b ona fi de fri nge
benefits un der a pla n o r prog ram , Provid ed, That t he
Secretar y of L abo r h as foun d, upo n the written re quest of
the contractor, that th e ap pl icable standa rds of the Davi sBacon Act have bee n m et. The Secretar y of Lab or m ay
requ ire the co ntractor to se t aside in a se par ate accou nt
assets for the m eeting of obligati ons un de r the pla n or
prog ram . (Appro ve d b y th e Office of Man agem ent and
Budget un der O MB Co ntrol Num ber 121 5-0140. )
2. W ithholding. HUD or its designe e shall upo n its own
action o r u pon written re quest of an auth ori zed
rep resentati ve of the Dep artm ent of Labo r withh old or
cause to b e with held fro m the contractor u nde r t his
contract or a ny ot her F ede ra l contract with the sam e pri m e
contractor, or an y othe r Feder ally-assisted contract
subject to Davis-Baco n p revailin g wag e re qui rem ents,
which is held by th e sam e prim e contractor so m uch of the
accrued pa ym ents or ad va nces as m ay be conside red
necessary to pa y labo re r s and m echanics, including
appr entices, traine es and helpers, em ployed by t he
contractor or an y subcontr a ctor the full am ount of wag es
requ ire d by the contract In the eve nt of failure to pa y any
labo rer or m echanic, includ ing a ny app rentice, tr aine e or
helpe r, em ployed o r workin g on the site of the wo rk, all or
part of the wages re qui red by the contract, HUD or its
designe e m ay, after wr itten notice to the co ntract or,
sponsor, a pplicant, or o wn e r, take such action as m ay be
necessary to cause the suspension of a ny furt her
paym ent, adva nce, or gu arant ee of funds until such
violati ons have ceased. HUD or its designee m ay, after
written n otice to the contr actor, disburse such am ounts
wit hhel d for and o n account of the contractor or
subcontractor to the r espective em plo yees to wh om they
are d ue.
Th e Com ptroll er Ge ner al shall m ake such
disbursem ents in the case of dir ect Davis-B acon Act
contracts.
3. (i) Pa yrolls and b asic records. Pa yro lls and b a sic
records relatin g the reto shall be m aintaine d b y the
contractor du rin g the cours e of the wo rk preser ve d for a
peri od of th ree ye ars the reafter for all la bor ers a nd
m echanics working at the si te of the wo rk. Such reco rds
shall contain the nam e, addr ess, and social secu rity
num ber of each such worke r, his or her co rrect
classification, hourl y rates of wa ges p aid (inclu ding ra tes
of contributions or costs anticipated for bo na fide fri nge
benefits or cash equ ival ents thereof of the types describ ed
in Section l (b )(2 )(B) of th e Da vis-baco n Act), dai ly a nd
weekly num ber of h ours worked, d eductio ns m ade a nd
actual wa ges p aid. W henever th e Secreta ry of Lab or h as
found und er 29 CFR 5.5 ( a )(1 )(i v) t hat the wa ges of a ny
labo rer or m echanic inclu de the am ount of any co sts
reason abl y anticipate d in pr ovidi ng be nefits unde r a pl an
or pr ogr am described in Section l(b) (2 )(B) of the Da visBacon Act, the contracto r shall m aintain recor ds whi ch
sho w that the comm itm ent to provi de such ben efits is
enforcea ble, that the pla n or pr ogr am is financially
responsibl e, an d that th e plan or pr ogr am has been

comm unicated in writing to the lab ore rs o r m echan ics
affected, and records which sho w the costs anticipated or
the actual cost incurred in provi ding such be ne fits.
Contractors em ployi ng ap prentices or trai nees un der
approved program s shall maintain written e vid ence of the
registratio n of ap pre nticeship prog ram s and certification of
traine e pro gram s, the registration of the ap pre ntices and
traine es, and the ratios and wa ge rat es prescribe d in the
applicabl e pro gram s. (Appro ved b y the Office of
Man agem ent an d Bud get unde r O MB Co ntrol Num bers
1215 -01 40 a nd 12 15-001 7.)
(ii) ( a) The co ntractor shal l subm it weekl y for each we ek
in which an y contract work is perform ed a cop y of all
payrolls to HUD or its desig nee if th e ag ency is a pa rty to
the contract, but if the agency is not such a party, the
contractor will subm it the payrolls to the a pplic ant
sponsor, or o wner, as the ca se m ay be, for transm ission to
HUD o r its designee. Th e p ayrolls subm itted shall set out
accurately a nd com pletely all of the inform ation re qui red
to be m aintained und er 2 9 CFR 5.5(a)(3)(i) e xcept that f ull
social security n um bers and hom e add resses shall not be
included on weekly transm ittals. Instead t he payrolls sh all
only nee d to includ e an i ndi vidu ally i dentif ying num ber for
each em ployee (e.g., the la st four digits of the em ployee’s
social security n um ber).
The requi re d we ekly p ayroll
inform ation m ay be sub m itted in any fo rm desired.
Optional Form W H-347 is a vaila ble f or th is pu rpose from
the
W age
and
Ho ur
Division
W eb
site
at
http://www.dol.gov/esa/whd/forms/wh347i nstr.htm or its
successor site. The prim e contractor is responsible for
the subm ission of copies of payrolls by all subcont ractors.
Contractors and subcontra ctors shall m aintain the full
social security n um ber a nd current add ress of e ach
covered wo rker, a nd shall pro vide them upo n req uest to
HUD or its design ee if t h e ag ency is a p art y to t he
contract, but if the ag enc y is not such a p arty, t he
contractor will subm it the payrolls to the a pplic ant
sponsor, or o wner, as the ca se m ay be, for transm ission to
HUD o r its designee, the co ntractor, or the W age and Hour
Division of th e Depa rtm ent of La bo r for pu rposes of an
investigati on or a udit of com pliance with p re vailin g wa ge
requ irem ents. It is not a violation of this subparag ra ph for
a prim e contracto r to req ui re a su bcontractor to p ro vi de
addresses and social security num bers to the pri m e
contractor for its own records, without weekly subm ission
to HUD o r its designee.
(Appro ve d by th e Office of
Man agem ent and Bud get unde r OMB Co ntrol Num ber
1215 -01 49.)
(b) Each p ayroll subm itted shall be accom panied b y a
“Statem ent of Com pliance,” signed by the cont ractor or
subcontractor o r his or he r agent who pa ys or supe rvis es
the pa ym ent of the p ersons em ployed und er th e contra ct
and shall certify th e follo wi n g:
(1) Th at the pa yroll for th e payroll
inform ation re quired to b e pro vide d
(a)(3)(ii ), the ap propri ate in form ation
unde r 29 CF R 5.5(a)(3)(i), and that
correct and com plete;
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(2) That each lab ore r or m echanic (includin g each hel p er,
appr entice, a nd trai nee ) em ployed on the co ntract d uri ng
the pa yr oll p erio d has bee n pai d the full we ekly wag es
earn ed, with out re bate, eit her di rectly o r indi rectly, a nd
that no deductions ha ve been m ade either di rectly or
indir ectly fr om the full wag es ea rn ed, oth er than
perm issible deductions as set forth in 29 CF R Part 3;
(3) T hat each l abo rer or m echanic has be en p aid n ot l ess
than the applica ble wage rat es and fri nge b enefits or ca sh
equi vale nts for the classification of wo rk perfo rm ed, as
specified
in
the
appli cable
wag e
determ inati on
incorpo rate d into the contr a ct.
(c)
The we ekly subm ission of a p rop erl y e xecut ed
certification set forth on the reverse side of Opti onal F o rm
W H-347 shall satisfy the r eq uirem ent for subm ission of the
“Statem ent of Com pliance ” r equi red b y subp aragra ph
A.3.(ii)(b ).
(d) T he falsification of an y of the a bo ve certificatio ns may
subject the contractor or su bcontractor to ci vil or c rim inal
prosecution un der Section 1001 of Title 1 8 a nd Secti on
231 of Title 31 of the United States Code.
(iii)
Th e cont ractor or subcontracto r shall m ake the
records re qui red u nde r sub para gr aph A.3.(i) a vail able for
inspection, cop ying, or transcription b y a uthori zed
rep resentati ves of HUD or it s designee o r the Dep artm ent
of Labor, an d shall per m it such representatives to
inter vie w em ploye es du rin g wo rking hou rs on the job. If
the contractor o r subcontr actor fails to subm it the required
records or to m ake them availa ble, HUD or its design ee
m ay, after written notice to the contr actor, spon sor,
applicant o r o wne r, take such action as m ay be n ecessary
to cause the suspension of any furth er pa ym ent, advan ce,
or gu ara ntee of funds. Furt herm ore, failu re to subm it the
requ ire d recor ds upon re qu est or to m ake such records
avail able m ay b e g rou nds fo r deb arm ent action p ursua nt to
29 CFR 5.1 2.
4. Appr entice s and Traine es.
(i) Appren tices. App rentic es will be pe rm itted to wo rk at
less than the p redet erm ined rate for th e work t hey
perfo rm ed whe n the y are em ployed pu rsuant to a nd
indivi dual ly re gistere d in a bona fide app rentice ship
prog ram registere d with th e U.S. Departm ent of Lab or,
Em ploym ent and Tr ainin g Adm inistration, Office of
Apprenticeshi p Train ing, Employer an d La bor Se rvices, or
wit h a State Apprenticeshi p Agency reco gni zed b y the
Office, or if a pe rson is e m ployed in his or her fi rst 90
days of pro batio nar y em ploym ent as an appr entice in such
an ap pre nticeship pr ogr a m , who is n ot indi vidu ally
register ed in th e p rog ram , but who has be en certifie d by
the Office of Apprenticeship Trainin g, Em ployer an d Lab or
Services o r a State Ap prenticeshi p Agenc y (whe re
appr op riate ) to be el igibl e for p robati ona ry em ploym ent as
an app rentice.
The allo wable rati o of appr entices to
jour neym en on th e job site i n an y craft classification shall
not b e g reat er t han the ratio pe rm itted to the co ntractor as
to the entir e wo rk force und er the r egister ed p rog ram . Any
worke r listed on a p ayroll at an ap pr entice wa ge rate, who

is not registered o r othe rwi se em ployed as stated above,
shall be paid not l ess than t he ap plicabl e wa ge rate on t he
wage dete rm ination fo r th e classification of work actual ly
perfo rm ed. In addition, any apprentice pe rform ing wo rk on
the jo b site i n e xcess of t he ratio pe rm itted und er the
registered pro gram shall be p aid not less than the
applicabl e wage rate on t h e wa ge d eterm ination f or t he
work actuall y perfo rm ed. W here a cont ractor is perfo rm ing
construction on a p roject i n a localit y oth er th an th at in
which its pro gram is registered, the ratios a nd wag e rat es
(e xpressed in perce ntages of the j ou rne ym an’s hou rly
rate) specified in the co ntractor’s or subcontractor’s
registered program shall be observe d. Every ap prenti ce
m ust be paid at not less than the rat e specified in the
registered prog ram for the apprentice’s level of pro gre ss,
e xp ressed as a perce ntage of the jou rn eym en ho url y ra te
specified
in
the
appli cable
wag e
determ inati on.
Apprentices shall b e paid fringe b enefits in accord an ce
wit h the provisio ns of the appre nticeship pr og ram . If the
apprenticeship program do es not specify frin ge ben efits,
apprentices m ust be paid the full am ount of fringe ben efits
listed on the wage dete rm ination for the applica ble
classification.
If the Adm inistrator determ ines that a
different practice p re vails for the appl icable app renti ce
classification, fringes shall be pai d in accorda nce with t hat
determ ination. In th e e ven t the Office of Appre nticeship
Traini ng, Em ployer a nd Labo r Services, or a State
Apprenticeshi p
Age ncy
recogni zed
by
the
Office,
wit hdra ws a pproval of an app renticeship prog ram , the
contractor will n o lo nge r be pe rm itted to utili ze
apprentices at less than the applicabl e predete rm ined rate
for the work pe rform ed un til an acceptable pro gram is
approved.
(ii)
Tr ainees.
E xcept a s provi ded in 29 CFR 5.16,
traine es will n ot be pe rm itted to work at less than the
pred eterm ined rate for the work pe rform ed unless the y a re
em ployed pu rsuant ‘,to an d indivi duall y re gistere d in a
prog ram which has receive d pri or app ro val, evi dence d by
form al certification by the U.S. Departm ent of Lab or,
Em ploym ent and Trainin g Adm inistration.
The ratio of
traine es to journ eym en on t he job site shall not b e gre a ter
than p erm itted und er t he pl an app ro ved by the
Em ploym ent and Training Adm inistration. Every trai nee
m ust be paid at not less than the rat e specified in the
approved pro gram for th e traine e’s le vel of progre ss,
e xp ressed as a perce ntage of the jou rn eym an ho url y ra te
specified in the appl icable wage dete rm ination. Trai ne es
shall be p aid fri nge ben efits in accordance wit h the
pro visions of the trainee p rogram . If the trainee pro gram
does not m ention fringe be nefits, trainees shall be pa id
the full am ount of fri nge benefits listed o n the wage
determ ination unl ess the Adm inistrator of the W age and
Hou r Di vision determ ines that there is an ap pre nticeship
prog ram associated with t he corresp ondi ng j ou rne ym an
wage rate on t he wag e det erm ination which provi des f or
less than full fring e be n efits for apprentices.
Any
em ployee listed o n the pa yroll at a train ee rate wh o is not
registered a nd p articipatin g in a trai ning plan app ro ved by
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the Em ploym ent and T raini n g Adm inistration shall be pa id
not less than the applica ble wag e rate on th e wa ge
determ ination for the wo rk a ctually perfo rm ed. In ad diti on,
any tr aine e perf orm ing wor k on the job site in e xcess of
the r atio p erm itted und er th e re gistere d p rog ram shall be
paid n ot less than the app l icable wa ge r ate on the wa ge
determ ination fo r the wo rk actually perfo rm ed.
In the
eve nt the Em ploym ent and T raini ng Adm inistration
wit hdr a ws a ppr oval of a tra ining pro gr am , the contractor
wi ll no lon ger b e perm itted to utilize trai nees at less than
the a pplicabl e p re determ ine d r ate fo r th e work p erfo rm ed
until an acceptabl e pr ogr am is appro ved.
(iii) Equal emplo yment o pportunit y. Th e utili zation of
appr entices, traine es and jo urne ym en und er 2 9 CFR Pa rt 5
shall be in conform ity wit h the equal em ploym ent
oppo rtunit y req uir em ents of Executive Ord er 11 246, as
am ended, and 2 9 CFR Pa rt 30.
5. Compliance w ith Cope land Act requiremen ts. T he
contractor shall com ply wit h the re quir em ents of 29 CFR
Part 3 which ar e incor por ate d by r efere nce in this contra ct
6. Subcontr ac ts. T he co ntractor or subcontr actor will
insert in an y su bcontract s the clauses conta ined in
subpar agr aphs 1 th ro ugh 11 in th is pa rag rap h A and su ch
other cla uses as HUD o r its designe e m ay b y a ppropria te
instructions requi re, an d a copy of the ap plica ble
pre vaili ng wa ge d ecision, and also a clause r equi ring t he
subcontractors to i nclude t hese clauses in any lo wer tier
subcontracts. The p rim e contractor shall b e r esponsi ble
for the com pliance by an y subcont ractor or l o we r t ier
subcontractor with all th e contract clauses in this
para gr aph.
7. Con trac t termination; debarment. A br each of t he
contract clauses in 29 CFR 5.5 m ay be g rou nds for
term ination of the contract a nd for de ba rm ent
as
a
contractor and a su bcontr actor as pro vid ed i n 2 9 CFR
5.12.
8. Compliance with Davis-Bacon and Related Act Requirements.
All rulin gs and i nter pretati ons of the Davis-B acon a nd
Relate d Acts contained in 29 CF R Parts 1, 3, a nd 5 are
here in incor por ated b y ref er ence in this contract
9.
Disputes conce rning labor standards.
Dispu tes
arising out of the lab or standards pro visions of t his
contract shall not be su b ject to the gene ral disput es
clause of this co ntract. Suc h disput es shall be resol ved in
accordance wit h the pr ocedur es of the Dep artm ent of
Labo r set fo rth i n 29 CFR Parts 5, 6, an d 7. Disput es
wit hin the m eaning of this clause include disput es bet we en
the contractor (or a ny of its subcontractors) and HUD or
its designee, t he U.S. Departm ent of Labo r, o r t he
em ployees or the ir r epr esen tatives.
10. (i) Ce rtific ation of Eli gibilit y. By ente rin g into th is
contract the contr actor certi fies that neithe r it ( nor he or
she) nor an y pe rson or fir m who has an inte rest in t he
contractor’s firm is a per son or fi rm ineligibl e to be
a wa rde d Gover nm ent contracts by virtue of Section 3 (a ) of
the Da vis-Bacon Act or 29 CFR 5.12 (a) (1 ) or t o be

a wa rde d HUD co ntracts or particip ate in HUD pro gra ms
pursua nt to 24 CFR Pa rt 24.
(ii) No part of this contract shall b e subco ntracted t o a ny
person or firm ineligibl e for a wa rd of a G overnm ent
contract b y virtu e of Section 3 (a) of t he Da vis-Bacon Act
or 2 9 CF R 5. 12(a)(1) or to be a warded HUD cont racts or
participate i n HUD pro gram s pursuant to 2 4 CFR Part 2 4 .
(iii) The pen alty for m aking false statem ents is prescribed
in the U.S. Crim inal Cod e, 18 U.S.C. 10 01. Additio nal ly,
U.S. Crim inal Cod e, Section 1 0 1 0, Title 1 8, U.S.C.,
“Fede ral Housin g Adm inistration tra nsactions”, pro vid e s in
part: “W hoever, for the pu rpose of . . . influencing in any
way th e action of such Adm inistration..... m akes, utters or
publishes a ny statem ent kno wing the sam e to be false. ....
shall be fine d not m ore th an $5,0 00 o r im prisoned n ot
m ore than two ye ars, or b oth.”
11.
Complaints, Proce edings, or Te stimon y b y
Emplo yees. No l abo re r o r m echanic to whom the wa ge,
salary, o r othe r lab or stand a rds pro visions of this Cont ra ct
are a pplicabl e shall b e discharg ed o r in a ny other m an ner
discrim inated
agai nst
by
the
Contracto r
or
a ny
subcontractor because su ch em ployee h as filed a ny
com plaint or instituted or caused to be instituted any
procee ding o r has testified or is about to testify in any
procee ding un de r o r relat ing to the l abo r stan dards
applicabl e un der this Co ntra ct to his em ployer.
B.
Contract Work Hours and Safety Standards Act. The
provisions of this paragraph B are applicable where the amount of the
prime contract exceeds $100,000. As used in this paragraph, the
terms “laborers” and “mechanics” include watchm en and g ua rd s.
(1) O ver time requiremen ts. No contractor or subcontractor
contracting for any part of the contract work which may require or
involve the employment of laborers or mechanics shall require or
permit any such laborer or mechanic in any workweek in which the
individual is employed on such work to work in excess of 40 hours in
such workweek unless such laborer or mechanic receives
compensation at a rate not less than one and one-half times the basic
rate of pay for all hours worked in excess of 40 hours in such
workweek.
(2)
Violation; liabilit y for unpaid w ages; liquidated
damages. In the event of any vi olation of th e clause set
forth in sub parag rap h (1 ) of this para gra ph, the co ntrac tor
and an y subcontracto r resp onsible therefor shall b e lia ble
for the unp aid wa ges. In additio n, such contractor and
subcontractor sh all b e lia bl e to the Unite d States (i n t he
case of work done u nde r contract fo r th e District of
Colum bia o r a te rrito ry, to such District o r to su ch
territo ry), for liq uidate d dam ages.
Such liq uid ated
dam ages shall be com puted wit h resp ect to each ind ivid u al
labo rer or m echanic, including watchm en and g uards,
em ployed i n vi olatio n of the clause set fo rth in
subparagraph (1) of this paragra ph, in the sum of $10 for each
calendar day on which such individual was required or permitted to
work in excess of the standard workweek of 40 hours without payment
of the overtime wages requi red by the clause set fort h in sub
para graph (1) of this pa rag raph.
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(3)
W ithholding for unpaid w ages and liquidated
damages. HUD o r its designee shall upo n its own action
or u pon wr itten r equ est of a n auth ori zed re pr esentative of
the Dep artm ent of Labor wit hhold o r cause to be withh e ld,
from any m oneys p ayable on account of work pe rform ed by
the contractor or subcontr actor unde r an y such contract or
any othe r Fed eral contract wit h the sam e prim e contra ct,
or a ny other Fed erall y-assisted contract subject to t he
Contr act W ork Hours an d Safety Stand ards Act which is
held b y the sam e prim e contractor such sums as m ay be
determ ined to be necessar y to satisfy any liabilities of
such contractor o r subco ntractor fo r un pai d wa ges a nd
liquid ated dam ages as provided in the clause set forth in
subpar agr aph (2) of this par agra ph.
(4) Subcon tra cts. Th e co ntractor o r subcont ractor sh all
insert in an y subcont racts the clauses set forth in
subpar agr aph ( 1) thr oug h (4 ) of this paragra ph an d also a
clause requi rin g the subcontractors to includ e the se
clauses in an y l o we r tie r subcontr acts.
The p ri m e
contractor shall be r espon sible for com pliance b y a ny
subcontractor or l o we r tie r subcontractor with the clau ses
set forth in subpa ra gra p hs (1) thr oug h ( 4) of this
para gr aph.
C. Health and Sa fet y. The provisions of this paragraph C are
applicable where the amount of the prime contract exceeds $100,000.
(1) No la bor er or m echani c shall be re qui red to work in
surrou ndi ngs or u nde r working con ditions which are
unsanita ry, ha za rdo us, or dang ero us to his health a nd
safety as d eterm ined und er construction safety and he al th
standards pr om ulgated by the Secr etar y of La bo r by
regu lation.
(2)
Th e Contr actor sh all com ply with all re gulatio ns
issued by the Secretar y of Labo r pursu ant to Title 29 Part
1926 and fa ilur e to com ply m ay result in im position of
sanctions pursua nt to the Contract W ork Hours an d Saf ety
Standards Act, (Public Law 91-5 4, 83 Stat 96). 4 0 USC
3701 et seq.
(3) Th e contractor sh all i nclude the pro visions of this
para gr aph in ever y subcont r act so that such p ro visions wi ll
be bin ding on e ach subcon tractor. The contr actor sh all
take such action with r espe ct to any subcontr actor as t he
Secretar y of Housing an d Urb an De velo pm ent or t he
Secretar y of Lab or shall di rect as a m eans of e nforci ng
such provisio ns.
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Taylor Street Plaza Hallway and Apartment Condensing Boiler Replacement
19-12040
DOCUMENT 00 6000 - FORMS
1.1

FORM OF AGREEMENT AND GENERAL CONDITIONS

A.

The General Conditions for Project are based on HUD-5370, "General Conditions for
Construction Contracts."

B.

The Supplementary Conditions for Project are enumerated in Section 00 7300.

1.2

CLARIFICATION AND MODIFICATION FORMS

A.

Form for Requests for Information (RFIs): AIA Document G716, "Request for Information (RFI)."

B.

Change Order Form: AIA Document G701, "Change Order."

C.

Form of Change Directive: AIA Document G714, "Construction Change Directive."

1.3

PERIODIC PAYMENT FORMS

A.

HUD 51000 – SCHEDULE OF AMOUNTS FOR CONTRACT PAYMENTS

B.

HUD 5372 – CONSTRUCTION PROGRESS SCHEDULE

C.

Application and Certificate for Payment: AIA Document G702

D.

Continuation Sheet: AIA Document G703

1.4
A.

CLOSEOUT FORMS
Form of Substantial Completion: AIA Document G704, "Certificate of Substantial Completion."

END OF DOCUMENT

FORMS
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SECTION 00 7300 - SUPPLEMENTARY CONDITIONS
PART 1 GENERAL
1.1

SUMMARY
A.

These Supplementary Conditions amend and supplement the General Conditions defined in HUD
5370 and other provisions of the contract documents as indicated below. Provisions that are not
so amended or supplemented remain in full force and effect.

B.

The terms used in these Supplementary Conditions that are defined in the General Conditions
have the meanings assigned to them in the General Conditions.

PART 2 - ADDITIONAL CONDITIONS
2.1
A.
2.2
A.

ACCEPTANCE OF BIDS
Owner has the right to negotiate with the low bidder if Bid exceeds the budget.
INSURANCE COVERAGE
Each Subcontractor shall carry the following insurance coverages:
1.

2.
3.

4.

5.
6.

7.

Workers Compensation
a.
Statutory Limits
b.
$1,000,000 Each Accident
Employer's Liability
a.
$100,000 (Coverage B)
Comprehensive General Liability Insurance Bodily Injury
a.
$1,000,000 Each Person
b.
$1,000,000 Each Occurrence
c.
$1,000,000 Aggregate
Property Damage
a.
$1,000,000 Each Occurrence
b.
$1,000,000 Aggregate, or
Excess (Umbrella)
a.
$1,000,000 Combined Single Limit
Comprehensive Automobile Liability Insurance Bodily Injury
a.
$300,000 Each Person
b.
$500,000 Each Accident
c.
$500,000 Aggregate
Property Damage
a.
$100,000 Each Accident, or,
b.
$500,000 Combined Single Limit

B.

This insurance must include non-owned, hired and rented vehicles, as well as owned vehicles.

C.

Each Subcontractor shall submit to General Contractor the Certificates of Insurance for them self
and any subcontractor before work begins.

SUPPLEMENTARY
CONDITIONS
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2.3

WAIVERS OF LIENS

A.

Contractor shall list subcontractors who will perform any portion of the work.

B.

Based on that list, Contractor shall furnish a partial waiver of liens, starting with first payout
request from subcontractors and suppliers, with full waiver of liens being submitted prior to final
payment.

2.4

GUARANTEES

A.

Contractor shall guarantee all materials and workmanship to be free of defects for a period of one
year from date of acceptance by the owner of said work. Contractor shall replace at their own
expense any work that may be found defective within said one-year period.

B.

Contractor shall also deliver all manufacturers’ Warranties for installed items with warranties in
excess of the above, as offered by manufacturer or specified in the various Technical
Specifications Sections.

2.5
A.

2.6

RESPONSIBILITY OF CONTRACTOR
Except as otherwise specifically stated in the Contract Documents and Technical Specifications,
the Contractor shall provide and pay for all labor, tools, equipment, levies, fees and like expenses
as well as all other services and facilities of every nature whatsoever necessary for the
performance of the Contract and to deliver all improvements embraced in the Contract, complete
in every respect within the specified time.
CONTRACT DOCUMENTS AND DRAWINGS

A.

Contractor shall be furnished without charge Contract Documents, including Drawings and
Project Manual with Technical Specifications, three (3) sets.

B.

Contractor will also be given access to Tyson and Billy Architect's website to download PDF
copies of the Contract Documents for reproduction at their own cost.

2.7
A.

2.8
A.

2.9
A.

CONFLICT OF DIRECTIONS
A. Where specific requirements appear to be at variance with the laws, ordinances or other
applicable regulations, the Bidder shall secure an interpretation from the Owner or its
representative prior to submitting bids. Failure to comply with the above request will result in the
Bidder bearing expenses of correcting work to conform with any and all legal requirements.
HAZARDOUS MATERIALS
Building materials known to be environmentally hazardous, or containing environmentally
hazardous ingredients such as, but not limited to, Lead Mercury, Arsenic, Silver and Asbestos,
shall not be purchased or used on this Project.
UTILITY FEES
Permit and hook-up fees imposed by utility companies, city, count, and state shall be deemed to
be included in the Contract. Bidder shall verify such amounts with the appropriate authorities prior
to bidding.

SUPPLEMENTARY
CONDITIONS
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2.10
A.

2.11
A.

2.12

RETAINAGE
10% shall be withheld from each progress payment until the date of substantial completion at
which time the retainage will remain at 10% for the remainder of the project.
PERMIT
Contractor shall obtain any and all construction permits required by the City of DeKalb Building
Department. The Architect will be providing procedural assistance.
DEFINITIONS

A.

Product: Refers to new material, machinery, components, equipment, fixtures, and systems
forming the Work, but does not include machinery and equipment used for preparation,
fabrication, conveying and erection of the Work. “Product” may also include existing materials or
components required for reuse.

B.

Furnish or Supply: To supply and deliver, unload, inspect for damage.

C.

Install: To unpack, assemble, erect, apply, place, finish, cure, protect, clean, and make ready for
use.

D.

Provide: To furnish or supply, plus install.

E.

Project Manual: The volume usually assembled for the Work which includes the Bid Documents,
Contract Documents, Soils Investigations and Technical Specifications.

END OF SECTION

SUPPLEMENTARY
CONDITIONS
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SECTION 01 10 00
SUMMARY
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

Project Identification: Taylor Street Plaza Hallway and Apartment Condensing Boiler
Replacement 507 E. Taylor Street, DeKalb, Illinois 60115.

B.

Project Summary: Remove and replace boiler that provides the domestic hot water for the
building.

C.

Particular Project Requirements:
1.
Existing site conditions and restrictions: Work restricted to Taylor Street Plaza boiler
room

D.

Permits and Fees: Apply for, obtain, and pay for permits, fees, and utility company back
charges required to perform the work. Submit copies to Architect.

E.

Codes: Comply with applicable codes and regulations of authorities having jurisdiction.
Submit copies of inspection reports, notices and similar communications to Architect.

F.

Dimensions: Verify dimensions indicated on drawings with field dimensions before
fabrication or ordering of materials. Do not scale drawings.

G.

Existing Conditions: Notify Architect of existing conditions differing from those indicated on
the drawings. Do not remove or alter structural components without prior written approval.

H.

Coordination:
1.
Coordinate the work of all trades.
2.
Prepare coordination drawings for areas above ceilings where close tolerances are
required between building elements and mechanical and electrical work.
3.
Verify location of utilities and existing conditions.

I.

Installation Requirements, General:
1.
Inspect substrates and report unsatisfactory conditions in writing.
2.
Do not proceed until unsatisfactory conditions have been corrected.
3.
Take field measurements prior to fabrication where practical. Form to required shapes
and sizes with true edges, lines and angles. Provide inserts and templates as needed
for work of other trades.
4.
Install materials in exact accordance with manufacturer's instructions and approved
submittals.
5.
Install materials in proper relation with adjacent construction and with proper
appearance.
6.
Restore units damaged during installation. Replace units which cannot be restored at
no additional expense to the Owner.
7.
Refer to additional installation requirements and tolerances specified under individual
specification sections.

J.

Limit of Use: Limit use of work as indicated. Keep driveways and entrances clear.

K.

Existing Construction: Maintain existing building in a weathertight condition. Repair damage
caused by construction operations. Protect building and its occupants.
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L.

Definitions:
1.
Provide: Furnish and install, complete with all necessary accessories, ready for
intended use. Pay for all related costs.
2.
Approved: Acceptance of item submitted for approval. Not a limitation or release for
compliance with the Contract Documents or regulatory requirements. Refer to
limitations of 'Approved' in General and Supplementary Conditions.
3.
Match Existing: Match existing as acceptable to the Owner.

M.

Intent: Drawings and specifications are intended to provide the basis for proper completion
of the work suitable for the intended use of the Owner. Anything not expressly set forth but
which is reasonable implied or necessary for proper performance of the project shall be
included.

N.

Writing Style: Specifications are written in the imperative mode. Except where specifically
intended otherwise, the subject of all imperative statements is the Contractor. For example,
'Provide tile' means 'Contractor shall provide tile.'

PART 2 PRODUCTS - Not applicable to this Section
PART 3 EXECUTION - Not applicable to this Section

END OF SECTION
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SECTION 01 29 00 - PAYMENT PROCEDURES
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
SUMMARY

A.

1.3

Section includes administrative and procedural requirements necessary to prepare and process
Applications for Payment.
DEFINITIONS

A.

1.4

Schedule of Values: A statement furnished by Contractor allocating portions of the Contract
Sum to various portions of the Work and used as the basis for reviewing Contractor's
Applications for Payment.
SCHEDULE OF VALUES

A.

Coordination: Coordinate preparation of the schedule of values with preparation of Contractor's
construction schedule.
1.
2.

B.

Coordinate line items in the schedule of values with items required to be indicated as
separate activities in Contractor's construction schedule.
Submit the schedule of values to Architect at earliest possible date, but no later than
seven days before the date scheduled for submittal of initial Applications for Payment.

Format and Content: Use Project Manual table of contents as a guide to establish line items for
the schedule of values. Provide at least one line item for each Specification Section.
1.

Identification: Include the following Project identification on the schedule of values:
a.
b.
c.
d.
e.

2.
3.

Project name and location.
Name of Architect.
Architect's Project number.
Contractor's name and address.
Date of submittal.

Arrange schedule of values consistent with format of AIA Document G703.
Arrange the schedule of values in tabular form, with separate columns to indicate the
following for each item listed:
a.

Related Specification Section or Division.

PAYMENT PROCEDURES
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b.
c.
d.
e.
f.
g.

Description of the Work.
Name of subcontractor.
Name of manufacturer or fabricator.
Name of supplier.
Change Orders (numbers) that affect value.
Dollar value of the following, as a percentage of the Contract Sum to nearest onehundredth percent, adjusted to total 100 percent. Round dollar amounts to whole
dollars, with total equal to Contract Sum.
1)
2)
3)

4.

5.

Provide a breakdown of the Contract Sum in enough detail to facilitate continued
evaluation of Applications for Payment and progress reports. Provide multiple line items
for principal subcontract amounts in excess of five percent of the Contract Sum.
Provide a separate line item in the schedule of values for each part of the Work where
Applications for Payment may include materials or equipment purchased or fabricated
and stored, but not yet installed.
a.

6.
7.

1.5

Labor.
Materials.
Equipment.

Differentiate between items stored on-site and items stored off-site.

Overhead Costs: Include total cost and proportionate share of general overhead and profit
for each line item.
Schedule of Values Revisions: Revise the schedule of values when Change Orders or
Construction Change Directives result in a change in the Contract Sum. Include at least
one separate line item for each Change Order and Construction Change Directive.

APPLICATIONS FOR PAYMENT
A.

Each Application for Payment following the initial Application for Payment shall be consistent
with previous applications and payments as certified by Architect and paid for by Owner.

B.

Payment Application Times: The date for each progress payment is indicated in the Agreement
between Owner and Contractor. The period of construction work covered by each Application
for Payment is the period indicated in the Agreement.

C.

Payment Application Times: Submit Application for Payment to Architect by the 25th day of the
month or as mutually agreed upon. The period covered by each Application for Payment is one
month, ending on the last day of the month.
1.

Submit draft copy of Application for Payment seven days prior to due date for review by
Architect.

D.

Application for Payment Forms: Use AIA Document G702 and AIA Document G703 and HUD
51000 Schedule Amounts for Contract Payments as form for Applications for Payment.

E.

Application Preparation: Complete every entry on form. Notarize and execute by a person
authorized to sign legal documents on behalf of Contractor. Architect will return incomplete
applications without action.

PAYMENT PROCEDURES
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1.
2.

3.
4.
F.

Entries shall match data on the schedule of values and Contractor's construction schedule.
Use updated schedules if revisions were made.
Include amounts for work completed following previous Application for Payment,
whether or not payment has been received. Include only amounts for work completed at
time of Application for Payment.
Include amounts of Change Orders and Construction Change Directives issued before last
day of construction period covered by application.
Indicate separate amounts for work being carried out under Owner-requested project
acceleration.

Stored Materials: Include in Application for Payment amounts applied for materials or
equipment purchased or fabricated and stored, but not yet installed. Differentiate between items
stored on-site and items stored off-site.
1.
2.

3.

Provide certificate of insurance, evidence of transfer of title to Owner, and consent of
surety to payment for stored materials.
Provide supporting documentation that verifies amount requested, such as paid invoices.
Match amount requested with amounts indicated on documentation; do not include
overhead and profit on stored materials.
Provide summary documentation for stored materials indicating the following:
a.
b.
c.

G.

Transmittal: Submit three signed and notarized original copies of each Application for Payment
to Architect by a method ensuring receipt. One copy shall include waivers of lien and similar
attachments if required.
1.

H.

Value of materials previously stored and remaining stored as of date of previous
Applications for Payment.
Value of previously stored materials put in place after date of previous Application
for Payment and on or before date of current Application for Payment.
Value of materials stored since date of previous Application for Payment and
remaining stored as of date of current Application for Payment.

Transmit each copy with a transmittal form listing attachments and recording appropriate
information about application.

Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of mechanic's
lien from entities lawfully entitled to file a mechanic's lien arising out of the Contract and
related to the Work covered by the payment subcontractors, sub-subcontractors, and suppliers
for construction period covered by the previous application.
1.
2.
3.
4.

5.

Submit partial waivers on each item for amount requested in previous application, after
deduction for retainage, on each item.
When an application shows completion of an item, submit conditional final or full
waivers.
Owner reserves the right to designate which entities involved in the Work must submit
waivers.
Submit final Application for Payment with or preceded by conditional final waivers from
every entity involved with performance of the Work covered by the application who is
lawfully entitled to a lien.
Waiver Forms: Submit executed waivers of lien on forms acceptable to Owner.

PAYMENT PROCEDURES
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I.

Initial Application for Payment: Administrative actions and submittals that must precede or
coincide with submittal of first Application for Payment include the following:
1.
2.
3.
4.

5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
J.

List of subcontractors.
Schedule of values.
Contractor's construction schedule (preliminary if not final).
Combined Contractor's construction schedule consistent with the HUD 5370 (preliminary
if not final) incorporating Work of multiple contracts, with indication of acceptance of
schedule by each Contractor.
Products list (preliminary if not final).
Schedule of unit prices.
Submittal schedule (preliminary if not final).
List of Contractor's staff assignments.
List of Contractor's principal consultants.
Copies of building permits.
Copies of authorizations and licenses from authorities having jurisdiction for
performance of the Work.
Initial progress report.
Report of preconstruction conference.
Certificates of insurance and insurance policies.
Performance and payment bonds.
Data needed to acquire Owner's insurance.
Certified Payrolls
Section 3 Compliance Tracking
MBE/WBE Compliance Tracking

Final Payment Application: After completing Project closeout requirements, submit final
Application for Payment with releases and supporting documentation not previously submitted
and accepted, including, but not limited, to the following:
1.
2.
3.
4.
5.

Evidence of completion of Project closeout requirements.
Insurance certificates for products and completed operations where required and proof
that taxes, fees, and similar obligations were paid.
Updated final statement, accounting for final changes to the Contract Sum.
Evidence that claims have been settled.
Final liquidated damages settlement statement.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)
END OF SECTION 012900

PAYMENT PROCEDURES
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SECTION 01 30 00
ADMINISTRATIVE REQUIREMENTS

PART 1 GENERAL
1.1

1.2

SECTION INCLUDES
A.

Administration of Contract: Provide administrative requirements for the proper coordination
and completion of work including the following:
1.
Supervisory personnel.

B.

Reports: Submit daily and special reports.

C.

Work Schedule: Submit progress schedule, updated monthly.

D.

Submittal Schedule: Prepare submittal schedule; coordinate with progress schedule.

E.

Schedule of Values: Submit schedule of values.

F.

Schedule of Tests: Submit schedule of required tests including payment and responsibility.

G.

Emergency Contacts: Submit and post a list of emergency telephone numbers and address
for individuals to be contacted in case of emergency.

H.

Record Documents: Submit record drawings and specifications; to be maintained and
annotated by Contractor as work progresses.

SUBMITTALS
A.

Types of Submittals: Provide types of submittals listed in individual sections and number of
copies required below.
1.
Shop drawings, reviewed and annotated by the Contractor – electronically to the
architect
2.
Product data - electronically.
3.
Inspection and test reports - electronically.
4.
Warranties -0ne (1) original and electronic copy.
5.
Closeout submittals – 2 hard copies and an electronic copy.

B.

Submittal Procedures: Comply with project format for submittals. Comply with submittal
procedures established by Architect including Architect's submittal and shop drawing stamp.
Provide required resubmittals if original submittals are not approved. Provide distribution of
approved copies including modifications after submittals have been approved.

C.

Samples and Shop Drawings: Samples and shop drawings shall be prepared specifically for
this project. Shop drawings shall include dimensions and details, including adjacent
construction and related work. Note special coordination required. Note any deviations from
requirements of the Contract Documents.

D.

Warranties: Provide warranties as specified; warranties shall not limit length of time for
remedy of damages Owner may have by legal statute. Contractor, supplier or installer
responsible for performance of warranty shall sign warranties.

PART 2 PRODUCTS - Not applicable to this Section
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PART 3 EXECUTION - Not applicable to this Section

END OF SECTION
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SECTION 01 40 00
QUALITY REQUIREMENTS
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

Quality Monitoring: Monitor quality control over suppliers, manufacturers, products, services,
site conditions, and workmanship, to produce Work of specified quality. Perform quality
control procedures and inspections during installation.

B.

Standards: Comply with specified standards as minimum quality for the Work except where
more stringent tolerances, codes, or specified requirements indicate higher standards or
more precise workmanship.

C.

Tolerances: Monitor fabrication and installation tolerance control of products to produce
acceptable Work. Do not permit tolerances to accumulate. Comply with manufacturers'
tolerances.

D.

Reference Standards: For products or workmanship specified by association, trade, or other
consensus standards, comply with requirements of the standard, except when more rigid
requirements are specified or are required by applicable codes.

E.

Manufacturer's Field Services: When specified in individual specification sections, require
material or product suppliers or manufacturers to provide qualified staff personnel to perform
the following as applicable, and to initiate instructions when necessary.
1.
Observe site conditions.
2.
Conditions of surfaces and installation.
3.
Quality of workmanship
4.
Start-up of equipment
5.
Test, adjust and balance of equipment

PART 2 PRODUCTS - Not applicable to this Section
PART 3 EXECUTION - Not applicable to this Section

END OF SECTION
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SECTION 01 50 00
TEMPORARY FACILITIES AND CONTROLS
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

Temporary Services: Provide temporary services and utilities, including payment of utility
costs including the following.
1.
Water (potable and non-potable).
2.
Lighting and power.
3.
Metering.
4.
Telephone.
5.
Toilet facilities.
6.
Materials storage.

B.

Construction Facilities: Provide construction facilities, including payment of utility costs
including the following.
1.
Construction equipment.
2.
Dewatering and pumping.
3.
Enclosures.
4.
Heating.
5.
Lighting.
6.
Elevator.
7.
Access.
8.
Roads.

C.

Security and Protection: Provide security and protection requirements including the
following.
1.
Fire extinguishers.
2.
Building enclosure and lock-up.
3.
Environmental protection.
4.
Pest control during and at the end of construction.
5.
Snow and ice removal if applicable.

D.

Personnel Support: Provide personnel support facilities including the following.
1.
Contractor's field office.
2.
Sanitary facilities.
3.
Drinking water.
4.
Project identification sign.
5.
Cleaning.

PART 2 PRODUCTS - Not applicable to this Section
PART 3 EXECUTION - Not applicable to this Section

END OF SECTION
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SECTION 01 60 00
PRODUCT REQUIREMENTS
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

Manufacturers: Provide products from one manufacturer for each type or kind as applicable.
Provide secondary materials as acceptable to manufacturers of primary materials.

B.

Product Selection: Provide products selected or equal approved by Architect. Products
submitted for substitution shall be submitted with complete documentation and include
construction costs of substitution including related work.

C.

Substitutions: Request for substitution must be in writing. Conditions for substitution include:
1.
An 'or equal' phrase in the specifications.
2.
Specified material cannot be coordinated with other work.
3.
Specified material is not acceptable to authorities having jurisdiction.
4.
Substantial advantage is offered to the Owner in terms of cost, time, or other valuable
consideration.

D.

Substitution Requests: Substitutions shall be submitted prior to award of contract, unless
otherwise acceptable. Approval of shop drawings, product data, or samples containing
substitutions is not an approval of a substitution unless an item is clearly presented as a
substitution at the time of submittal.

PART 2 PRODUCTS - Not applicable to this Section
PART 3 EXECUTION - Not applicable to this Section

END OF SECTION
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SECTION 01 70 00
EXECUTION AND CLOSEOUT REQUIREMENTS
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

Cutting and patching.

B.

Substantial Completion: The following are prerequisites to substantial completion. Provide
the following.
1.
Punch list prepared by Contractor and subcontractors as applicable.
2.
Supporting documentation.
3.
Warranties.
4.
Certifications.
5.
Start-up and testing of building systems
6.
Commissioning documentation

C.

Final Acceptance: Provide the following prerequisites to final acceptance.
1.
Final payment request with supporting affidavits.
2.
Completed punch list.

D.

As-Built Drawings: Provide a marked-up set of drawings including changes, which occurred
during construction.

E.

Project Closeout: Provide the following during project closeout.
1.
Submission of record documents.
2.
Final cleaning and touch-up.
3.
Removal of temporary facilities.

PART 2 PRODUCTS - Not applicable to this Section
PART 3 EXECUTION
3.1

CUTTING AND PATCHING
A.

Cutting and Patching: Provide cutting and patching work to properly complete the work of the
project, complying with project requirements for:
1.
Structural work.
2.
Mechanical/electrical systems.
3.
Visual requirements, including detailing and tolerances.
4.
Operational and safety limitations.
5.
Fire resistance ratings.
6.
Inspection, preparation, and performance.
7.
Cleaning.

B.

Means and Methods: Do not cut and patch in a manner that would result in a failure of the
work to perform as intended, decrease energy performance, increase maintenance,
decrease operational life, or decrease safety performance.

C.

Inspection: Inspect conditions prior to work to identify scope and type of work required.
Protect adjacent work. Notify Owner of work requiring interruption to building services or
Owner's operations.

D.

Performance of Operations: Perform work with workmen skilled in the trades involved.
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Prepare sample area of each type of work for approval.
E.

Cutting: Use cutting tools, not chopping tools. Make neat holes. Minimize damage to
adjacent work. Inspect for concealed utilities and structure before cutting.

F.

Patching: Make patches, seams, and joints durable and inconspicuous. Comply with
tolerances for new work.

G.

Cleaning: Clean work area and areas affected by cutting and patching operations.

END OF SECTION
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SECTION 23 05 00 - COMMON WORK RESULTS FOR HVAC
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

1.3

Piping materials and installation instructions common to most piping systems.
Dielectric fittings.
Mechanical sleeve seals.
Sleeves.
Penetration sealing.
Escutcheons.
Grout.
HVAC demolition.
Equipment installation requirements common to equipment sections.
Painting and finishing.
Concrete bases.
Supports and anchorages.
Roof curbs.
Equipment supports.

DEFINITIONS
A.

Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces,
pipe and duct chases, unheated spaces immediately below roof, spaces above ceilings,
unexcavated spaces, crawlspaces, and tunnels.

B.

Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied
spaces and mechanical equipment rooms.

C.

Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

D.

Concealed, Interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above solid ceilings and within chases.

COMMON WORK RESULTS FOR HVAC
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E.

Concealed, Exterior Installations: Concealed from view and protected from weather conditions
and physical contact by building occupants but subject to outdoor ambient temperatures.
Examples include installations within unheated shelters.

F.

The following are industry abbreviations for plastic materials:
1.
2.
3.

G.

The following are industry abbreviations for rubber materials:
1.
2.

1.4

CPVC: Chlorinated polyvinyl chloride plastic.
PE: Polyethylene plastic.
PVC: Polyvinyl chloride plastic.

EPDM: Ethylene-propylene-diene terpolymer rubber.
NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS
A.

Product Data: For the following:
1.
2.
3.
4.
5.
6.

B.

Operations Manual: Include the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.

C.

Dielectric fittings.
Mechanical sleeve seals.
Escutcheons.
Supports and anchorages.
Roof curbs.
Equipment supports.

Final processed submittals of all Division 23 specification sections.
Subcontractor contact list including name, phone number and e-mail contact information.
Valve tag charts.
Field reports, including ductwork leakage testing and piping pressure testing.
Startup reports for all mechanical equipment.
Certifications of piping systems, equipment or systems if specified in the individual
specification section.
Testing, adjusting and balancing reports.
ASME Stamp Certification and Reports: “A”, “S”, or “PP” stamp certificates of
authorization.
Operations and maintenance information for all equipment.

Processing Time: Allow enough time for submittal review, including time for resubmittals, as
follows. Time for review shall commence on Engineer’s receipt of submittal.
1.

Initial review: Allow 15 days for initial review of each submittal. Allow additional time
if processing must be delayed to permit coordination with subsequent submittals.
Engineer will advise Contractor when a submittal must be delayed for coordination.

COMMON WORK RESULTS FOR HVAC
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D.

Concurrent review: Where concurrent review of submittals by Architect/Engineer’s
Consultants, Owner or other parties is required, allow 21 days for initial review of each
submittal.

Submittal Schedule:
1.

1.5

May 10, 2019

Contractor shall submit all submittals to the Engineer for initial review within 30 days of
award of contract, or within the first 10% of the duration of the project, whichever is less.
Submittals which require processing completion prior to 45 days after award of contract
shall be scheduled with the Engineer at least 14 days in advance of their requested due
date.

QUALITY ASSURANCE
A.

Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural
Welding Code--Steel."

B.

Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section IX, "Welding and Brazing Qualifications."
1.
2.

Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
Certify that each welder has passed AWS qualification tests for welding processes
involved and that certification is current.

C.

Electrical Characteristics for HVAC Equipment: Equipment of higher electrical characteristics
may be furnished provided such proposed equipment is approved in writing and connecting
electrical services, circuit breakers, and conduit sizes are appropriately modified. If minimum
energy ratings or efficiencies are specified, equipment shall comply with requirements.

D.

Roofing Standards: Comply with the following:
1.
2.
3.

1.6

SMACNA’s “Architectural Sheet Metal Manual” details for fabrication including flanges
and cap flashing to coordinate with type of roofing indicated.
NRCA’s “Roofing and Waterproof Manual” details for installing units.
Existing roofs: Maintain existing roof warranty.

DELIVERY, STORAGE, AND HANDLING
A.

Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and
moisture into the pipe.

B.

Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.

C.

Deliver, store and install materials and equipment (including supports and hangers) such that
they are maintaining “as-new” condition (e.g. no rust) upon installation and up through the date
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of Substantial Completion. Account for environmental conditions of the construction site and
schedule work accordingly.
D.
1.7

Do not allow any materials nor equipment to be stored in standing water from a rainstorm.
COORDINATION

A.

Arrange for pipe spaces, chases, slots, and openings in building structure during progress of
construction, to allow for HVAC installations.

B.

Coordinate installation of required supporting devices and set sleeves in poured-in-place
concrete and other structural components as they are constructed.

C.

Coordinate requirements with all trades for the location and size of access doors and frames
necessary to gain access to HVAC items. Coordinate these requirements for all HVAC items
that are concealed behind finished surfaces. See Division 08.

D.

Existing Utilities: Do not interrupt utilities serving facilities occupied or partially occupied by
the Owner or others unless specifically allowed under the following conditions and then only
after arranging to provide temporary utility services according to requirements indicated.
1.
2.
3.
4.

5.

E.

Notify Owner at least seven days in advance of proposed utility interruptions. Identify
extent and duration of utility interruptions.
Indicate method of proposed utility interruptions in detail.
Do not proceed with proposed utility interruptions without Owner’s permission.
All air handling units, rooftop units, exhaust fans, pumps, chillers, refrigeration
equipment, boilers, heat exchangers, fan coil units, cabinet unit heaters, fin tube radiation,
steam system components and unit heaters are to remain disabled and off unless TAB
personnel are on-site actively testing that particular piece of equipment.
Utilization of the permanent installed HVAC systems to condition or pressurize the
construction area is not allowed without prior specific written authorization from the
Owner listing which equipment may be operated and under what limiting conditions
along with written agreement to compensate the Owner for utility usage. Limiting
conditions shall include specific written listing of all of these features: filtration
requirements for all airstreams; fire alarm/smoke detection for all air streams; schedule
for preventative maintenance for bearings, seals and other operated equipment features;
hours of operation and which hours will be supervised by contractor personnel on site;
written confirmation of operability of all equipment control sequences safeties and
alarms; and written maintenance recordkeeping at a minimum.

New Equipment:
1.

2.

All air handling units, rooftop units, exhaust fans, pumps, chillers, refrigeration
equipment, boilers, heat exchangers, fan coil units, cabinet unit heaters, fin tube radiation,
steam system components and unit heaters are to remain disabled and off unless TAB
personnel are on-site actively testing that particular piece of equipment.
Utilization of the permanent installed HVAC systems to condition or pressurize the
construction area is not allowed without prior specific written authorization from the
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Owner listing which equipment may be operated and under what limiting conditions
along with written agreement to compensate the Owner for utility usage. Limiting
conditions shall include specific written listing of all of these features: filtration
requirements for all airstreams; fire alarm/smoke detection for all air streams; schedule
for preventative maintenance for bearings, seals and other operated equipment features;
hours of operation and which hours will be supervised by contractor personnel on site;
written confirmation of operability of all equipment control sequences safeties and
alarms; and written maintenance recordkeeping at a minimum.
F.

Coordinate new installations with the existing installations which will remain in place and be
reutilized or those that are abandoned in place. Provide transitions and fittings in ductwork and
piping as well as extra lengths of ductwork and piping as required to route around these existing
installations. Illustrate all such ductwork fittings on the sheet metal duct shop drawing
submittal. Existing installations include plumbing, piping, electrical and other building systems
components including, but not limited to, roof drain piping, sanitary piping, plumbing piping,
fire protection piping, fire protection heads, heating and cooling water piping, condensate
drains, steam and condensate return piping, conduit, cable tray, electrical pull boxes, projectors,
booms, etc. Coordinate installation of above ceiling components and devices such that
maintenance access is achieved at the completion of the project when all ceiling mounted
components are installed. Coordinate with all trades. Ultimate responsibility for any rework
required to achieve maintenance access is the responsibility of the Contractor responsible for
coordination as noted in Division 1 Sections. The required maintenance access is defined here
for this contract:
1.

2.

A person with a 24” arm length can stand on a folding ladder which rests on the finished
floor and which does not extend through the ceiling grid. All lights and diffusers remain
in the grid when defining maintenance access. Ceiling tiles with sprinkler heads, smoke
detectors, fire alarm devices and other system devices remain in the grid when defining
maintenance access. Light fixtures and diffusers/grilles remain in the ceiling grid when
defining maintenance access.
While standing on a step of this ladder which is rated for standing upon and while not
leaning against the ceiling grid, this person can touch the following items with both hands
at the same time:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

Terminal unit/terminal box damper actuators.
Terminal unit/terminal box reheat valve actuators.
Terminal unit/terminal box airflow controller.
Terminal unit/terminal box transformers, EP switches, temperature sensor, and all
other control components.
Terminal box discharge low pressure volume dampers on diffuser runouts.
Terminal unit/terminal box piped accessories – strainer, PT ports, air vents, drains,
shutoff valves, unions and calibrated balance valves.
Piped hydronic system shutoff valves, calibrated balance valves, control valves,
vents, and drains.
Steam system traps, control valves, humidifier components and humidifier control
components.
Fire damper and fire/smoke damper duct access doors.
Fire damper and fire/smoke damper fusible links.
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G.

Locate buried utility and distribution services within the project area.

H.

Provide temporary connections to maintain existing systems in service during the construction.
This may include ductwork, piping, power, controls, water, as well as other connections as
required.

I.

Provide the Owner a schedule prior to the start of demolition with phased selected demolition
identified by system and by floor. Identify required outages on the schedule and any temporary
measures required to maintain existing systems in service.

J.

Coordinate the HVAC demolition with all aspects of demolition and temporary construction
(including dust barriers) by other trades.

1.8

CONTRACT DOCUMENTS
A.

The drawings indicate the general arrangement and scope of the systems and shall be followed
insofar as possible. If deviations from the layout are necessitated by field conditions, detailed
layouts of the proposed departures shall be submitted in writing to the Engineer for approval
before proceeding with the Work.

B.

The drawings are not intended to show every vertical offset or horizontal offset that may be
necessary to complete the system or clear obstructions and/or the Work of other Contractors and
other trades. Contractors shall anticipate during bidding that additional offsets may be required
and include same in their proposals.

C.

The Drawings, Schedules and Specifications shall be considered to be cooperative and anything
appearing in the Specifications that may not be indicated on the Drawings or vice-versa, shall be
considered as part of the Contract and must be executed by the Contractor the same as though
indicated by both. Clarify conflicting statements with the Engineer prior to submitting a bid.

D.

Measurements: Contractor shall make all his own measurements in the field and shall be
responsible for correct fitting. He shall coordinate this Work with all other branches and trades
in such a manner as to cause a minimum of conflict or delay. The Contractor shall coordinate
his work in advance with all other trades and report immediately any difficulty which can be
anticipated and propose solutions to resolve the potential difficulty.

E.

Adjustments to Work in the Field:
1.

2.
3.

The Engineer reserves the right to make minor adjustments (maximum of 10’-0”) in
location of sensors, valving, ductwork, dampers, conduit, drains, piping, hangers and/or
equipment at no additional charge if so directed prior to their installation.
Where the Drawings show equipment, casework, structure, fire rated construction, or the
like, Contractors shall lay out the work to avoid conflicts.
Where offsets in piping, additional fittings, necessary drains, minor valves, traps and
devices are required to complete the installation, to clear obstructions, or for the proper
operation of the system (including air vents and drains), these shall be deemed to be
included in the Contract and shall be furnished and installed complete by the Contractor
at no additional charge.
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Where offsets in ductwork, additional fittings, necessary transitions, minor fittings,
dampers, accessories and devices are required to complete the installation, to clear
obstructions, or for the proper operation of the system, these shall be deemed to be
included in the Contract and shall be furnished and installed complete by the Contractor
at no additional charge.

Clearances: All installations shall be made to maintain maximum headroom and clearance
around equipment. When space and/or headroom appear inadequate, the Contractor shall notify
the Engineer prior to proceeding with the installation. No claims for additional compensation
will be approved for failure on the part of the Contractor or his Subcontractor to comply with
this requirement.
RECORD DRAWINGS

A.

Contractor shall provide owner with a complete set of accurate Record Drawings for all work
performed under this contract.
1.
2.
3.
4.
5.

B.

Record Drawings shall include all approved change orders and pertinent RFI responses.
Include actual dimensions of equipment furnished under this contractor where shown on
the floor plans.
Record Drawings shall include work performed by all sub-contractors retained.
Record Drawings shall include the words “RECORD DRAWING” on each sheet.
Record Drawings shall be completed using AutoCAD or REVIT and, in a version, as
directed by the owner.

Submission:
1.

2.

3.
4.

Submit one set of record Drawings for review by Engineer prior to submission of
closeout documents. Record Drawings shall be submitted using the established submittal
process.
Upon satisfactory review of the Record Drawing submittals by Engineer, provide three
(3) printed sets of the Record Drawings and three (3) copies in electronic format with
closeout documents
Paper Record Drawings shall be printed full size using the same sheet size as the
construction documents issued to the contractor with the contractor’s title block.
Electronic Record Drawings shall include AutoCAD or a REVIT compatible files model
and individual PDF files named by sheet and organized in folders by disciplines and
multi-sheet PDF files combined and named by discipline.

PART 2 - PRODUCTS
2.1

MANUFACTURERS
A.

In other Part 2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:
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Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specified.

Provide all materials necessary for demolition work to occur, including cutting, capping,
removing walls for access, and repairing finishes.
PIPE, TUBE, AND FITTINGS

A.

Refer to individual Division 23 piping Sections for pipe, tube, and fitting materials and joining
methods.

B.

Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

C.

Hex bushings, face bushings, and plugs are not acceptable in any Division 23 piping system.

2.3

JOINING MATERIALS
A.

Refer to individual Division 23 piping Sections for special joining materials not listed below.

B.

Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system
contents.
1.

2.
3.

Steam service: ASME B16.20, spiral wound gasket with stainless steel metal winding
strip, flat, asbestos-free graphite filler, 1/8-inch (3.2-mm) maximum thickness unless
thickness or specific material is indicated. Suitable for pressure class of service and a
minimum operating temperature of 600 deg F. Similar to Flexitallic Style CG.
All other services: Thermoseal C-4401, 1/16” thick.
Do not apply compounds, adhesives, or anti-stick lubricants to gasket surface.

C.

Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

D.

Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping
system manufacturer, unless otherwise indicated.

E.

Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

F.

Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping,
unless otherwise indicated.

G.

Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall
thickness and chemical analysis of steel pipe being welded.

H.

Solvent Cements for Joining Plastic Piping:
1.

CPVC Piping: ASTM F 493.
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PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.

Fiberglass Pipe Adhesive: As furnished or recommended by pipe manufacturer.
DIELECTRIC FITTINGS

A.

Description: Combination fitting of copper alloy and ferrous materials with threaded, solderjoint, plain, or weld-neck end connections that match piping system materials.

B.

Insulating Material: Suitable for system fluid, pressure, and temperature.

C.

Dielectric Unions: Factory-fabricated, union assembly, for 250-psig (1725-kPa) minimum
working pressure at 225 deg F. Minimum 400 volts dielectric resistance, insulated against
galvanic corrosion, threaded ends, O-ring.
1.

Manufacturers:
a.
b.
c.
d.
e.
f.
g.

D.

Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150- or 300-psig
(1035- or 2070-kPa) minimum working pressure as required to suit system pressures.
1.

Manufacturers:
a.
b.
c.
d.
e.

E.

Capitol Manufacturing Co.
Central Plastics Company.
Eclipse, Inc.
Epco Sales, Inc.
Hart Industries, International, Inc.
Watts Industries, Inc.; Water Products Div.
Zurn Industries, Inc.; Wilkins Div.

Capitol Manufacturing Co.
Central Plastics Company.
Drake Specialties.
Epco Sales, Inc.
Watts Industries, Inc.; Water Products Div.

Dielectric-Flange Kits: Companion-flange assembly for field assembly. Include flanges, fullface- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic
washers, and steel backing washers.
1.

Manufacturers:
a.
b.
c.
d.
e.

Advance Products & Systems, Inc.
Calpico, Inc.
Central Plastics Company.
Drake Specialties.
Pipeline Seal and Insulator, Inc.
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Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig (1035or 2070-kPa) minimum working pressure where required to suit system pressures.

Dielectric Couplings: Galvanized-steel coupling with inert and non-corrosive, thermoplastic
lining; threaded ends; and 300-psig (2070-kPa) minimum working pressure at 225 deg F
(107 deg C).
1.

Manufacturers:
a.
b.

G.

Calpico, Inc.
Lochinvar Corp.

Dielectric Nipples: Electroplated steel nipple with inert and non-corrosive, thermoplastic
lining; plain, threaded, or grooved ends; and 300-psig (2070-kPa) minimum working pressure at
225 deg F (107 deg C).
1.

Manufacturers:
a.
b.
c.
d.

2.5

May 10, 2019

Perfection Corp., Clearflow Dielectric Fittings.
Precision Plumbing Products, Inc.
Sioux Chief Manufacturing Co., Inc.
Victaulic Co. of America.

MECHANICAL SLEEVE SEALS
A.

Description: Modular sealing element unit, designed for field assembly, to fill annular space
between pipe and sleeve.
1.

Manufacturers:
a.
b.
c.
d.

2.
3.
4.

2.6

Advance Products & Systems, Inc.
Calpico, Inc.
Metraflex Co.
GPT/Pipeline Seal and Insulator/Link-Seal/Enpro Industries.

Sealing Elements: EPDM interlocking links shaped to fit surface of pipe. Include type
and number required for pipe material and size of pipe.
Pressure Plates: Glass reinforced nylon polymer or stainless steel. Include two for each
sealing element.
Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to
sealing elements. Include one for each sealing element.

SLEEVES
A.

Galvanized-Steel Sheet: 0.0239-inch (0.6-mm) minimum thickness; round tube closed with
welded longitudinal joint.
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B.

Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40 up to 10” NPS, standard weight for 12”
NPS and larger, galvanized, plain ends, fabricated with 2” integral seal welded waterstop.
Touch up cut ends of galvanized pipe sleeves with zinc-rich coating prior to installation.

C.

Cast Iron: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain
ends and integral waterstop, unless otherwise indicated.
1.

Manufacturers:
a.

D.

Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include
clamping ring and bolts and nuts for membrane flashing.
1.

E.

2.7

Calpico, Inc.

Underdeck Clamp: Clamping ring with set screws.

Stainless Steel Sheet: Fabricated 304L stainless steel, 0.078” minimum thickness, round tube
closed with welded longitudinal joint, fabricated with 2” integral seal welded waterstop.
PENETRATION SEALING

A.

Penetrations in Horizontal Assemblies:
1.

Annular space fill:
a.
b.

2.

Penetration firestopping:
a.

2.8

Resists the free passage of flame and the products of combustion.
Approved non-combustible material.

Fill, void or cavity material that is tested and classified for use in through
penetration firestop systems.

ESCUTCHEONS
A.

Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely
fit around pipe, tube, and insulation of insulated piping and an OD that completely covers
opening.

B.

One-Piece, Cast-Brass Type: With set screw.
1.

C.

Split-Casting, Cast-Brass Type: With concealed hinge and set screw.
1.

D.

Finish: Polished chrome-plated.

Finish: Polished chrome-plated.

One-Piece, Stamped-Steel Type: With set screw or spring clips and chrome-plated finish.
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GROUT
A.

Description: ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic-cement grout.
1.
2.
3.

2.10

Characteristics:
Post-hardening, volume-adjusting, non-staining,
nongaseous, and recommended for interior and exterior applications.
Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.
Packaging: Premixed and factory packaged.

non-corrosive,

ROOF CURBS

A.

General: If not specified in individual Division 23 specification sections, provide roof curbs
capable of supporting superimposed live and dead loads, including equipment loads and other
construction to be supported on roof curbs. Coordinate dimensions with rough-in information
or shop drawings of equipment to be supported.

B.

Manufacturers:
Subject to compliance with requirements, provide products by the
manufacturers specified:
1.
2.
3.
4.
5.

C.

Creative Metals, Inc.
Custom Curb, Inc.
Greenheck.
Pate Co. (The).
Thybar Corporation.

Fabrication: Unless otherwise indicated or required for strength, fabricate units from minimum
0.0747 inch (1.9 mm) thick, structural quality, hot dip galvanized or aluminum zinc alloy coated
steel sheet, factory primed and prepared for painting with welded or sealed mechanical corner
joints.
1.
2.
3.
4.
5.
6.

7.
8.

Provide fire retardant treated wood nailers at tops of curbs and formed flanges at
perimeter bottom for mounting to roof.
On ribbed or fluted metal roofs, form flange at perimeter bottom to conform to roof
profile.
Provide manufacturer’s standard rigid or semi-rigid insulation and metal liners.
Provide formed cants and base profile coordinated with roof insulation thickness.
Fabricate units to minimum height of 16 inches (400 mm) unless otherwise indicated.
Sloping roofs: Where slop of roof deck exceeds 1/4-inch per foot (1:48) fabricate curb
units with water diverter or cricket and with height tapered to match slope to level tops of
units.
Provide curbs suitable for equipment dead weight, wind loads, seismic lifting, and
anchoring forces as required.
Provide anchoring instructions.
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EQUIPMENT SUPPORTS

A.

General: If not specified in individual Division 23 specification sections, provide equipment
supports capable of supporting superimposed live and dead loads, including equipment loads
and other construction to be supported. Coordinate dimensions with rough-in information or
shop drawings of equipment to be supported.

B.

Fabricate exterior supports from galvanized or stainless materials which are compatible with the
equipment, piping and ductwork being supported.

C.

Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specified.
1.
2.
3.

D.

Custom Curb, Inc.
Pate Co. (The).
ThyCurb, Inc.

Fabrication: Unless otherwise indicated or required for strength, fabricate units from minimum
0.0747 inch (1.9 mm) thick, structural quality, hot dip galvanized or aluminum zinc alloy coated
steel sheet; factory primed and prepared for painting with welded or sealed mechanical corner
joints.
1.
2.
3.
4.
5.
6.

Provide fire retardant treated wood nailers at tops of curbs and formed flanged at
perimeter bottom for mounting to roof.
On ribbed or fluted metal roofs, form flange at perimeter bottom to conform to roof
profile.
Fabricate units to minimum height of 12 inches (300 mm), unless otherwise indicated.
Sloping roofs: Where slope of roof deck exceeds 1/4-inch per foot (1:48), fabricate
support units with water diverters and height tapered to match slope to level tops of units.
Provide supports suitable for equipment dead weight, wind loads, seismic lifting, and
anchoring forces as required.
Provide anchoring instructions.

PART 3 - EXECUTION
3.1

HVAC DEMOLITION
A.

Refer to Division 1 Section "Cutting and Patching" and Division 2 Section "Selective Structure
Demolition" for general demolition requirements and procedures.

B.

Disconnect, demolish, and remove HVAC systems, equipment, and components indicated to be
removed. No equipment or components shall be abandoned in place unless specifically noted on
the drawings.
1.

Piping to Be Removed: Remove portion of piping indicated to be removed and cap
remaining piping with same or compatible piping material.
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Piping to Be Abandoned in Place: Drain piping and cap piping with same or compatible
piping material.
Ducts to Be Removed: Remove portion of ducts indicated to be removed and cap
remaining ducts with same or compatible ductwork material. Seal remaining ductwork to
seal Class C. Duct tape is not permitted.
Ducts to Be Abandoned in Place: Cap ducts with same or compatible ductwork material.
Equipment to Be Removed: Disconnect and remove services and remove equipment.
Cap piping and ductwork as required.
Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove,
clean, store equipment and protect in a safe location during construction to prevent
damage; when appropriate, reinstall, reconnect, and make equipment operational.
Equipment Piping and Ductwork to Be Removed and Salvaged: Disconnect and cap
services and remove equipment. Owner shall be given first right of refusal to all items
removed from the Owner’s facility or property. Deliver salvaged items to Owner at
location requested by Owner.
When removing piping and ductwork components, all accessories, hangers, insulation
and hanger rods shall be removed also.
Provide temporary hangers for any pipe or duct to remain which has had hangers
removed such that hanger spacing does not exceed 10’-0”.
Provide temporary hangers for any pipe or duct which was supported by a wall which
was removed.
Locate and identify mechanical systems passing through the affected demolition area
which serves other areas outside the demolition limits. Provide information to the
Engineer directly of any questionable items.
Systems serving areas outside the work limits shall remain uninterrupted unless
specifically authorized in writing by the Owner.

C.

If pipe, insulation, or equipment is damaged in appearance or is unserviceable due to demolition
work, remove damaged or unserviceable portions and replace with new products of equal
capacity and quality.

D.

All caps installed shall be installed and located such that the pipe or duct may be reconnected to
and extended without relocation of other components while utilizing standard fittings.
Coordinate with all trades such that any existing, temporary or new installations by other trades
does not block access to caps.

E.

Confirm with the Owner, which if any, supply, return or exhaust air openings associated with
systems which serve the project area may remain in use during construction. Cover all supply,
return and exhaust air openings with synthetic air filter media, 1-inch thick, with non-oily
tackified surface, with a dust holding capacity of at least 250 grams per square yard, an average
dust spot arrestance of at least 85 percent, and a MERV rating of at least 6. Allow in the bid to
replace the air filter media at least once per month and more often as required for proper
operation of the fan systems.

F.

Removal of portions of systems which are energized or will be energized at any point during the
construction project shall be accomplished by skilled trades who will be contractually engaged
in connecting new work (piping, ductwork or caps thereof) to these same systems.
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PIPING SYSTEMS - COMMON REQUIREMENTS
A.

Install piping according to the following requirements and Division 23 Sections specifying
piping systems.

B.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations. Install piping as indicated unless
deviations to layout are approved on Coordination Drawings.

C.

Install piping in concealed locations, unless otherwise indicated and except in equipment rooms
and service areas.

D.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

E.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

F.

Install piping to permit valve servicing.

G.

Install piping at indicated slopes.

H.

Install piping free of sags and bends.

I.

Install fittings for changes in direction and branch connections. Utilize tee fittings for branch
connections that have all three connection sizes of NPS 1-1/2” and larger. It is acceptable to
utilize threadolet fittings with dielectric nipples on carbon steel piping of NPS 2-1/2” and larger
when the branch connection size is NPS 1” or less and a bronze body ball valve is installed on
the other end of the dielectric nipple.

J.

Install piping and ductwork to allow application of insulation.

K.

Select system components with pressure rating equal to or greater than system operating
pressure.

L.

Install escutcheons for penetrations of walls, barriers, ceilings, and floors in exposed areas. In
Dietary, Kitchen, Cafeteria, Sterile Processing, Sterilizer, Sub-Sterile, Animal Holding,
Operating Rooms, Procedure Rooms and other sterile areas do not install escutcheons, but seal
pipe penetrations airtight with clear food grade silicone.

M.

New concrete floors, walls, and roof penetrations are required to have sleeves cast-in-place (no
core drilling is allowed unless specifically noted on the drawings).
1.

Core drilling in buildings that are occupied up to two floors above the construction area
or two floors below the construction area or are occupied on the same floor within 100
linear feet shall be accomplished with wet core drilling machines with slurry extraction to
reduce noise.
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Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions,
and concrete floor and roof slabs. It is the contractors requirement to coordinate fine sleeve
placement and size.
1.

Cut sleeves to length for mounting flush with both surfaces.
a.

2.
3.

Exception: Extend top of sleeves installed in all floors (including mechanical
equipment areas) and penthouses 2 inches (50 mm) above finished floor level.
Waterstop shall be entirely contained within concrete with approximately 1-1/2inch of concrete cover. Extend cast-iron sleeve fittings below floor slab as
required to secure clamping ring if ring is specified.

Install sleeves in new walls and slabs as new walls and slabs are constructed.
Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular clear space
between sleeve and pipe or pipe insulation. Use the following sleeve materials:
a.

4.

O.

Aboveground, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and mechanical
sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe
and sleeve for installing mechanical sleeve seals.
1.
2.
3.

P.

Install steel pipe for sleeves smaller than 6 inches (150 mm) in diameter.
Install cast-iron "wall pipes" for sleeves 6 inches (150 mm) and larger in diameter.
Mechanical Sleeve Seal Installation: Select type and number of sealing elements
required for pipe material and size. Position pipe in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten
bolts against pressure plates that cause sealing elements to expand and make watertight
seal.

Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for sleeves. Seal
pipe penetrations using mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm)
annular clear space between pipe and sleeve for installing mechanical sleeve seals.
1.

Q.

Steel pipe sleeves, cast iron pipe sleeves or stainless steel sheet sleeves for all
pipes penetrating other than gypsum board partitions or walls.
b.
Galvanized Steel Sheet Sleeves: For pipes and larger, penetrating gypsum-board
partitions or walls.
Except for underground wall penetrations, seal annular space between sleeve and pipe or
pipe insulation, using joint sealants appropriate for size, depth, and location of joint.
Refer to Division 7 Section "Joint Sealants" for materials and installation.

Mechanical Sleeve Seal Installation: Select type and number of sealing elements
required for pipe material and size. Position pipe in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten
bolts against pressure plates that cause sealing elements to expand and make watertight
seal.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, barriers, ceilings,
and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Refer to
Division 7 Section "Firestopping" for materials.
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R.

Verify final equipment locations for roughing-in.

S.

Refer to equipment specifications in other Sections of these Specifications for roughing-in
requirements.

T.

Install piping, hangers and equipment so that they do not interfere with fully opening the access
panels on any part of the structure, any contractor installed access panels, nor access panels on
any equipment (either contract provided or Owner provided or Owner installed equipment).

U.

Install piping, hangers and equipment so that they do not interfere with personnel movement.
Components shall be a minimum of 7’-6” above finished floor unless specifically noted to be
installed lower. Provide personnel protection on components located less than 6’-6” above
finished floor (elastomeric insulation, caution markings).

3.3

PIPING JOINT CONSTRUCTION
A.

Join pipe and fittings according to the following requirements and Division 23 Sections
specifying piping systems.

B.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

C.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

D.

Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using
lead-free solder alloy complying with ASTM B 32.

E.

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter, using brazing filler metal complying with AWS A5.8.

F.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:
1.
2.

G.

Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.
Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

Welded Joints:
1.
2.
3.

Construct carbon steel joints according to AWS D10.12, using qualified processes and
welding operators according to Part 1 "Quality Assurance" Article.
Construct stainless steel joints according to AWS D10.4, using qualified processes and
welding operators according to Part 1 "Quality Assurance" Article.
Construct aluminum joints according to AWS D10.7, using qualified processes and
welding operators according to Part 1 "Quality Assurance" Article.
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Utilize AWS D10.11 Guide for Root Pass Welding of Pipe without Backing for all
Welding Operations. Purge as required to obtain a smooth root surface.

H.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

I.

Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings
according to the following:
1.
2.
3.

4.

Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent
cements.
CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.
PVC Pressure Piping: Join schedule number ASTM D 1785, PVC pipe and PVC socket
fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and
socket fittings according to ASTM D 2855.
PVC Non-pressure Piping: Join according to ASTM D 2855.

J.

Plastic Pressure Piping Gasketed Joints: Join according to ASTM D 3139.

K.

Plastic Non-pressure Piping Gasketed Joints: Join according to ASTM D 3212.

L.

PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or
paper towels. Join according to ASTM D 2657.
1.
2.

M.

3.4

Plain-End Pipe and Fittings: Use butt fusion.
Plain-End Pipe and Socket Fittings: Use socket fusion.

Fiberglass Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to
pipe manufacturer's written instructions.
PIPING CONNECTIONS

A.

Make connections according to the following, unless otherwise indicated:
1.
2.
3.
4.

Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final
connection to each piece of equipment.
Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at
final connection to each piece of equipment.
Dry Piping Systems: Install dielectric unions and flanges to connect piping materials of
dissimilar metals.
Wet Piping Systems: Install dielectric coupling and dielectric nipple fittings to connect
piping materials of dissimilar metals. Do not utilize dielectric unions with O-rings on
wet piping systems.
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EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
A.

Install equipment to allow maximum possible headroom unless specific mounting heights are
not indicated. Provide a minimum of 7’-2” headroom under all exposed equipment.

B.

Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.

C.

Install HVAC equipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference to other
installations. Extend grease fittings to accessible locations.

D.

Install equipment to allow right of way for piping installed at required slope.

E.

Comply with the equipment manufacturer’s written installation instructions.

F.

Provide access platforms on the side of equipment where the access level is more than 30 inches
above the roof or floor. Provide handrail guards that extend 42” above the platform in
accordance with the International Building Code. Provide a permanent ladder or stairs to access
the platform. All platforms, guards and stair/ladder materials shall be non-corrosive. Handrails
shall be readily removable for removal of equipment components.

3.6

PAINTING
A.

Painting of HVAC systems, equipment, and components is specified in Division 9 Sections.

B.

Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and
procedures to match original factory finish.

3.7

CONCRETE BASES
A.

Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's
written instructions and according to seismic codes at Project. If concrete bases are not detailed
on the drawings, then furnish:
1.
2.
3.
4.

5.
6.

Construct concrete bases of dimensions indicated, not less than 3.5 inches thick and not
less than 4 inches (100 mm) larger in both directions than supported unit.
Install bonding agent to connect concrete base to concrete floor. Apply to 100% of the
contact area between base and floor.
Install epoxy-coated anchor bolts for supported equipment that extend through concrete
base, and anchor into structural concrete floor.
Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.
Install anchor bolts to elevations required for proper attachment to supported equipment.
Install anchor bolts according to anchor-bolt manufacturer's written instructions.
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Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete and reinforcement as
specified in Division 3 Section. If not specified, utilize #4 reinforcing at 12” on center
each way with #4 around the perimeter.

ERECTION OF METAL SUPPORTS AND ANCHORAGES
A.

Refer to Division 5 Section "Metal Fabrications" for structural steel.

B.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor HVAC materials and equipment.

C.

Field Welding: Comply with AWS D1.1.

3.9

ERECTION OF WOOD SUPPORTS AND ANCHORAGES
A.

Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor
HVAC materials and equipment.

B.

Select fastener sizes that will not penetrate members if opposite side will be exposed to view or
will receive finish materials. Tighten connections between members. Install fasteners without
splitting wood members.

C.

Attach to substrates as required to support applied loads.

3.10

GROUTING

A.

Mix and install grout for HVAC equipment base bearing surfaces, pump and other equipment
base plates, and anchors.

B.

Clean surfaces that will come into contact with grout.

C.

Provide forms as required for placement of grout.

D.

Avoid air entrapment during placement of grout.

E.

Place grout, completely filling equipment bases.
installation instructions.

F.

Place grout on concrete bases and provide smooth bearing surface for equipment.

G.

Place grout around anchors.

H.

Cure placed grout.
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ROOF CURBS AND EQUIPMENT AND PIPE SUPPORTS

A.

General: Comply with manufacturer’s written instructions. Coordinate installation of roof
accessories with installation of roof deck, roof insulation, flashing, roofing membranes,
penetrations, equipment, and other construction involving roof accessories to ensure that each
element of the work performs properly and that combined elements are waterproof and
weathertight. Anchor roof accessories securely to support structural substrates so they are
capable of withstanding lateral and thermal stresses, and inward and outward loading pressures.

B.

All roof repairs shall be completed by a roofing contractor that is certified by the manufacturer
of the existing and new roofing systems. All roof repairs shall be completed with materials and
workmanship that is fully compatible with the roofing system and in full accordance with the
roofing manufacturer’s written installation requirements to maintain the roof warranty.

C.

Install roof accessory items according to construction details of NRCA’s “Roofing and
Waterproofing Manual” unless otherwise indicated.

D.

Separation: Separate metal from incompatible metal or corrosive substrates, including wood, by
coating concealed surfaces or at locations of contact, with bituminous coating or providing other
permanent separation.

E.

Flange Seals: Unless otherwise indicated, set flanges of accessory units with a thick bed of
roofing cement to form a seal.

F.

Cap Flashing: Where required as component of accessory, install cap flashing to provide
waterproof overlap with roofing or roof flashing (as counterflashing). Seal overlap with thick
bead of mastic sealant.

3.12

CUTTING AND PATCHING

A.

Refer to Division 2 for general cutting and patching requirements and procedures.

B.

Cut, channel and drill floors, walls, partitions, shafts, ceiling sand other surfaces required to
permit electrical installations and demolition. Perform cutting by skilled mechanics of trades
involved.

C.

Repair and refinish disturbed finish materials and other surfaces to match adjacent undisturbed
surfaces. Install new fireproofing where existing firestopping has been disturbed. Repair and
refinish materials and other surfaces by skilled mechanics of trades involved.

3.13
A.

FIRESTOPPING
Apply firestopping to penetrations of fire-rated floor and wall assemblies for all installations to
restore original fire-resistance rating of assembly. Apply firestopping to structure where
demolition exposes the structure. Firestopping materials and installation requirements are
specified in Division 7 Section “Firestopping”.
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B.

Apply firestopping as indicated to seal penetrations in Paragraph “Penetration Sealing”.

C.

Apply firestopping to all penetrations of smoke barriers. Provide an approved through
penetration firestop system installed and tested in accordance with the requirements of UL 1479
for air leakage. The L rating for each firestop system shall not exceed 5.0 cfm per square foot at
0.30 inches of water in both ambient and elevated temperature tests.

3.14
A.

PENETRATION SEALING
Horizontal assembly penetrations of all floors, floor/ceiling assemblies and ceiling membranes
of roof/ceiling assemblies shall be sealed as follows:
1.
2.

Non-fire resistance rated assemblies with non-combustible penetrating items shall utilize
annular space fill or penetration firestopping.
Fire resistance rated assemblies shall utilize penetration firestopping.

B.

All Penthouse floor penetrations shall be sealed.

C.

All attic floor penetrations shall be sealed.

D.

All enclosed spaces which house HVAC equipment shall have all penetrations of the horizontal
and vertical membranes which separate the space from occupied and unoccupied building
spaces sealed.

E.

Penetrations to be sealed shall include, at a minimum, all piping, ductwork, flues, vents,
chimneys, conduit and cabling penetrations installed.

3.15

CLEANING AND PROTECTION

A.

On completion of installation, inspect exposed finish. Remove burrs, dirt, paint spots and
construction debris. This requirement applies for components including piping and ductwork
which are located above lay-in and hard ceilings, especially their upper surfaces prone to collect
dust and debris.

B.

Protect equipment and installations and maintain conditions to ensure that coatings, finishes,
and cabinets are without damage or deterioration at time of Substantial Completion. Repair all
coatings, finishes and cabinets to “as-new” conditions prior to Substantial Completion.

C.

Remove all un-utilized construction materials from the project area.

D.

Trim rod hangers to a maximum exposed threaded length of 1” below the bottom nut.

E.

Protect all Owner provided spare parts. Obtain written receipt of Owner acceptance of spare
parts denoting the quantities and storage location.

END OF SECTION 23 05 00

COMMON WORK RESULTS FOR HVAC

23 05 00 - 22

Dekalb Housing Authority
Taylor Street Plaza Boilers Replacement
RFP-19-0064
TRCWW#19SPI413

May 10, 2019

SECTION 23 05 13 – COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY

A.
1.3

This Section includes basic requirements for factory-installed motors.
DEFINITIONS

A.

1.4

Factory-Installed Motor:
component of equipment.

A motor installed by motorized-equipment manufacturer as a

SUBMITTALS
A.

Product Data for Installed Motors: For each type and size of motor, provide:
1.
2.
3.

1.5

Nameplate data and ratings (hp; full load amps; rpm; voltage; power factor; temperature
rise class; insulation class; service factor; enclosure type, frame material of construction).
Shipping weights.
Four pole, nominal 1,800 rpm, full load, nominal efficiency.

QUALITY ASSURANCE
A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

B.

Comply with NFPA 70.

1.6

COORDINATION
A.

Coordinate features of motors, installed units, and accessory devices. Provide motors that are:
1.

Compatible with the following:
a.

Magnetic controllers.
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b.
c.
d.

Multi-speed controllers.
Reduced-voltage controllers.
Variable frequency controllers:
1)
2)

2.
3.
4.
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Cable distance.
Operation of the variable frequency controller at up to 90 Hz.

Matched to torque, speed and horsepower requirements of the load.
Matched to ratings and characteristics of supply circuit and required control sequence.
Matched to ambient and environmental conditions at installation location.

B.

Motors shall not operate in service factor range.

C.

Coordinate motor support with requirements for driven load; access for maintenance and motor
replacement; installation of accessories, belts, belt guards; and adjustment of sliding rails for belt
tensioning.

D.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 3 Section.

PART 2 - PRODUCTS
2.1

MOTOR REQUIREMENTS
A.

2.2

Motor requirements apply to all motors except when starter requirements, performance or
characteristics for a motor are specified in another section or on the drawings.
MOTOR CHARACTERISTICS

A.

Motors 3 HP and Larger: Three phase.

B.

Motors Smaller Than 3 HP:
1.
Single or three phase as identified on the construction documents.
2.
Shall utilize an Electrically Commutated Motor

C.

Frequency Rating: 60 Hz.

D.

Voltage Rating: Matched to voltage of supply circuit.

E.

Service Factor: 1.35 for 1/3 HP and below; 1.25 above 1/3 HP to 3/4 HP; 1.15 above 3/4 HP.

F.

Duty: Continuous duty at ambient temperature of 105 deg F (40 deg C) and at altitude of 3300
feet (1005 m) above sea level.

G.

Capacity and Torque Characteristics: NEMA Standards MG1; Sufficient to start, accelerate, and
operate connected loads at designated speeds, at installed altitude and environment, with indicated
operating sequence, and without exceeding nameplate ratings or considering service factor.
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2.3
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Enclosure: Open drip-proof unless noted otherwise in specific equipment specification or on the
drawings. Motor enclosures in hazardous areas shall be of the proper UL Class and group for the
atmosphere in which they are located.
POLYPHASE MOTORS

A.

Description: NEMA MG 1, Design B, medium induction motor.

B.

Nominal Efficiency: Four-pole, full load, minimum nominal efficiency and minimum power
factor at nominal 1,800 rpm and nominal 460 VAC:

HP

MINIMUM EFFICIENCY
PERCENT

MINIMUM POWER
FACTOR

1

85.5

75

1.5

86.5

75

2

86.5

75

3

87.5

75

5

89.5

75

7.5

91.0

75

10

91.7

80

15

93.0

80

20

93.0

80

25

93.6

85

30

94.1

85

40

94.1

85

50

94.5

85

60

95.0

85

75

95.0

85

100

95.4

85
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125

95.4

85

150

95.8

85

200

95.8

85

C.

Service Factor: Minimum 1.15.

D.

Stator: Copper windings, unless otherwise indicated.
1.

Multi-speed motors shall have separate winding for each speed.

E.

Rotor: Squirrel cage, unless otherwise indicated.

F.

Bearings: Double-shielded, prelubricated ball bearings less than 40 HP, regreasable 40 HP and
larger, suitable for radial and thrust loading.

G.

Temperature Rise: Class B at 1.0 service factor, unless noted otherwise.

H.

Insulation: Class F, unless otherwise indicated.

I.

Code Letter Designation: NEMA code letters for AC motors normally started on full voltage.
NEMA starting code for Code G for motors 15 Hp and larger.

J.

Enclosure Material: Cast iron for motors 10 HP and larger; rolled steel for motors smaller than
10 HP.

2.4

POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
A.

Motors Used with Reduced-Inrush Controllers: Match wiring connection requirements for
controller with required motor leads. Provide terminals and/or leads in motor terminal box, suited
to control method.

B.

Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features
coordinated with and approved by controller manufacturer. Designed and labeled for inverter
duty per NEMA MG-1, Part 31 in its entirety and suitable for use throughout 20% to 150% motor
base speed range in a variable torque application without overheating.
1.
2.
3.
4.

Designed with critical vibration frequencies outside operating range of controller output.
Temperature Rise: Class F.
Insulation: Class H IEEE Standard 117. Designed to resist transient spikes, high
frequencies and short time pulses.
Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected
motors.
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C.

Finish: Chemical-resistant paint over corrosion-resistant primer.

SINGLE-PHASE MOTORS
A.

Type: One of the following, to suit starting torque and requirements of specific motor application:
1.
2.
3.
4.

Permanent-split capacitor.
Split-phase start, capacitor run.
Capacitor start, capacitor run.
Electronically-commutated.

B.

Shaded-Pole or Permanent Split Capacitor Motors: For motors 1/20 hp and smaller only.

C.

Motors that are 1/12 HP or greater and less than 1 HP shall be electronically commutated motors
with a minimum efficiency of 70 percent when rated in accordance with DOE 10 CFR 431.

D.

Thermal Protection: Internal protection to automatically open power supply circuit to motor when
winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.
Thermal-protection device shall automatically reset when motor temperature returns to normal
range.

E.

Bearings: Ball type for belt-connected motors and other motors with high radial forces on motor
shaft; sealed, prelubricated-sleeve type for other single-phase motors.

F.

Source Quality Control:
NEMA Standards MG 1:
1.
2.
3.

G.

2.6

Provide a factory installed, maintenance free, circumferential shaft grounding ring to
discharge shaft currents to ground. Grounding ring shall be installed at the motor
manufacturer’s factory on the drive end of the motor.

Severe-Duty Motors: Totally enclosed, with 1.15 minimum service factor, greased bearings,
integral condensate drains, and capped relief vents. Windings insulated with non-hygroscopic
material. Comply with IEEE 841.
1.

2.5

May 10, 2019

Perform the following tests on each motor according to

Measure winding resistance.
Read no-load current and speed at rated voltage and frequency.
Measure locked rotor current at rated frequency.

Electronically Commutated Motor Speed Controller: Integral with the motor, sized and matched
for motor by the motor manufacturer, capable of at least a 20% speed adjustment increase and
50% speed decrease via a manual potentiometer. Provide all transformers and wiring factory
mounted for a completely functional unit. Furnish controller analog input or two speed input as
required to meet the control sequence. Coordinate with Building Automation System submittals.
ELECTRONICALLY COMMMUTATED MOTOR
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A.

Motor shall be an electronic commutated (EC) motor specifically designed for fan applications.

B.

Motor shall be speed controllable down to 20% of full speed. Speed shall be controlled either by
a potentionmeter dial mounted on the motor or by a 0-10 VDC signal.

C.

Motor shall be 80% efficient at all speeds rated in accordance with NEMA Standard MG 1-2006

PART 3 - EXECUTION
3.1

EXAMINATION
A.

Examine areas to receive motors for compliance with requirements, installation tolerances, and
other conditions affecting performance.

B.

Examine roughing-in of conduit systems to verify actual locations of conduit connections before
motor installation.

C.

Proceed with installation only after unsatisfactory conditions have been corrected.

D.

For each electronically commutated motor furnished, provide an electronically commutated
motor speed controller.

3.2

MOTOR INSTALLATION
A.

Anchor each motor assembly to base, adjustable rails, or other support, arranged and sized
according to manufacturer's written instructions. Attach by bolting. Level and align with load
transfer link.

B.

Comply with mounting and anchoring requirements specified in Division 23 Section "HVAC
Vibration and Seismic Controls."

3.3

FIELD QUALITY CONTROL
A.

Prepare for acceptance tests as follows:
1.
2.
3.

B.

Run each motor with its controller. Demonstrate correct rotation, alignment, and speed at
motor design load.
Test interlocks and control features for proper operation.
Verify that current in each phase is within nameplate rating.

Testing: Perform the following field quality-control testing:
1.
2.

Perform each electrical test and visual and mechanical inspection stated in NETA ATS,
Section 7.15.1. Certify compliance with test parameters.
Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

23 05 13 - 6

Dekalb Housing Authority
Taylor Street Plaza Boilers Replacement
RFP-19-0064
TRCWW#19SPI413
C.

Manufacturer's Field Service: Engage a factory-authorized service representative to perform the
following:
1.
2.
3.
4.
5.

Inspect field-assembled components, equipment installation, and piping and electrical
connections for compliance with requirements.
Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
Verify bearing lubrication.
Verify proper motor rotation.
Test Reports: Prepare a written report to record the following:
a.
b.
c.

3.4
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Test procedures used.
Test results that comply with requirements.
Test results that do not comply with requirements and corrective action taken to
achieve compliance.

ADJUSTING
A.

3.5

Align motors, bases, shafts, pulleys and belts. Tension belts according to manufacturer's written
instructions.
CLEANING

A.

After completing equipment installation, inspect unit components. Remove paint splatters and
other spots, dirt, and debris. Repair damaged finish to match original finish.

B.

Clean motors and nameplates, on completion of installation, according to manufacturer's written
instructions.

END OF SECTION 23 05 13
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SECTION 23 05 16 - EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY

A.

Section Includes:
1.
2.
3.
4.
5.
6.

1.3

Expansion-compensator packless expansion joints.
Flexible-hose packless expansion joints.
Metal-bellows packless expansion joints.
Rubber packless expansion joints.
Pipe loops and swing connections.
Alignment guides and anchors.

PERFORMANCE REQUIREMENTS
A.

Compatibility: Products shall be suitable for piping service fluids, materials, working pressures,
and temperatures.

B.

Capability: Products to absorb 200 percent of maximum axial movement between anchors.

1.4

SUBMITTALS
A.

Product Data: For each type of product indicated.

B.

Delegated-Design Submittal: For each anchor and alignment guide indicated to comply with
performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.
1.
2.
3.
4.

C.

Design Calculations: Calculate requirements for thermal expansion of piping systems and
for selecting and designing expansion joints, loops, and swing connections.
Anchor Details: Detail fabrication of each anchor indicated. Show dimensions and
methods of assembly and attachment to building structure.
Alignment Guide Details: Detail field assembly and attachment to building structure.
Schedule: Indicate type, manufacturer's number, size, material, pressure rating, end
connections, and location for each expansion joint.

Product Certificates: For each type of expansion joint, from manufacturer.
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1.5
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Maintenance Data: For expansion joints to include in maintenance manuals.
QUALITY ASSURANCE

A.

Welding Qualifications: Qualify procedures and personnel according to the following:
1.
2.

AWS D1.1/D1.1M, "Structural Welding Code - Steel."
ASME Boiler and Pressure Vessel Code: Section IX.

PART 2 - PRODUCTS
2.1

PACKLESS EXPANSION JOINTS
A.

Metal, Expansion-Compensator Packless Expansion Joints:
1.

2.
3.

Manufacturer s: Subject to compliance with requirements, provide products by one of the
following:
a.
Adsco Manufacturing LLC.
b.
Flexicraft Industries.
c.
Flex Pression Ltd.
d.
Flex-Weld, Inc.
e.
Hyspan Precision Products, Inc.
f.
Metraflex, Inc.
g.
Senior Flexonics Pathway.
h.
Unaflex.
i.
Unisource Manufacturing, Inc.
Minimum Pressure Rating: 175 psig unless otherwise indicated.
Configuration for Copper Tubing: Two-ply, phosphor-bronze bellows with copper pipe
ends.
a.
b.

4.

Configuration for Steel Piping: Two-ply, stainless-steel bellows; steel-pipe end
connections; and carbon-steel shroud.
a.
b.

B.

End Connections for Copper Tubing NPS 2 (DN 50) and Smaller: Solder joint or
threaded.
End Connections for Copper Tubing NPS 2-1/2 to NPS 4 (DN 65 to DN 100):
Threaded.

End Connections for Steel Pipe NPS 2 (DN 50) and Smaller: Threaded.
End Connections for Steel Pipe NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Weld.

Rubber, Expansion-Compensator Packless Expansion Joints:
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2.
3.
4.
C.
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Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a.
Amber/Booth Company, Inc.; a div. of Vibration Isolation Products of Texas, Inc.
b.
Flex-Hose Co., Inc.
c.
Flexicraft Industries.
d.
General Rubber Corporation.
e.
Mason Industries, Inc.; Mercer Rubber Co.
f.
Proco Products, Inc.
g.
Tozen Corporation.
h.
Unaflex.
i.
Unisource Manufacturing, Inc.
Material: Twin reinforced-rubber spheres with external restraining cables.
Minimum Pressure Rating: 150 psig at 170 deg F unless otherwise indicated.
End Connections for NPS 2 (DN 50) and Smaller: Threaded.

Flexible-Hose Packless Expansion Joints:
1.

2.

3.
4.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a.
Flex-Hose Co., Inc.
b.
Flexicraft Industries.
c.
Flex Pression Ltd.
d.
Metraflex, Inc.
e.
Unisource Manufacturing, Inc.
Description: Manufactured assembly with inlet and outlet elbow fittings and two flexiblemetal-hose legs joined by long-radius, 180-degree return bend or center section of flexible
hose.
Flexible Hose: Corrugated-metal inner hoses and braided outer sheaths.
Expansion Joints for Copper Tubing NPS 2 (DN 50) and Smaller: Copper-alloy fittings
with solder-joint end connections.
a.
b.

5.

Bronze hoses and single-braid bronze sheaths with 450 psig at 70 deg F (3100 kPa
at 21 deg C) and 340 psig at 450 deg F (2340 kPa at 232 deg C) ratings.
Bronze hoses and double-braid bronze sheaths with 700 psig at 70 deg F (4830 kPa
at 21 deg C) and 500 psig at 450 deg F (3450 kPa at 232 deg C) ratings.

Expansion Joints for Copper Tubing NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Copperalloy fittings with threaded end connections.
a.

b.

Stainless-steel hoses and single-braid, stainless-steel sheaths with 300 psig at 70
deg F (2070 kPa at 21 deg C) and 225 psig at 450 deg F (1550 kPa at 232 deg C)
ratings.
Stainless-steel hoses and double-braid, stainless-steel sheaths with 420 psig at 70
deg F (2890 kPa at 21 deg C) and 315 psig at 450 deg F (2170 kPa at 232 deg C)
ratings.
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6.

Expansion Joints for Steel Piping NPS 2 (DN 50) and Smaller: Carbon-steel fittings with
threaded end connections.
a.

b.

7.

b.

b.

Stainless-steel hoses and single-braid, stainless-steel sheaths with 125 psig at 70
deg F (860 kPa at 21 deg C) and 90 psig at 600 deg F (625 kPa at 315 deg C) ratings.
Stainless-steel hoses and double-braid, stainless-steel sheaths with 165 psig at 70
deg F (1130 kPa at 21 deg C) and 120 psig at 600 deg F (830 kPa at 315 deg C)
ratings.

Expansion Joints for Steel Piping NPS 14 (DN 350) and Larger: Carbon-steel fittings with
weld end connections.
a.

D.

Stainless-steel hoses and single-braid, stainless-steel sheaths with 200 psig at 70
deg F (1380 kPa at 21 deg C) and 145 psig at 600 deg F (1000 kPa at 315 deg C)
ratings.
Stainless-steel hoses and double-braid, stainless-steel sheaths with 275 psig at 70
deg F (1900 kPa at 21 deg C) and 200 psig at 600 deg F (1380 kPa at 315 deg C)
ratings.

Expansion Joints for Steel Piping NPS 8 to NPS 12 (DN 200 to DN 300): Carbon-steel
fittings with weld end connections.
a.

9.

Stainless-steel hoses and single-braid, stainless-steel sheaths with 450 psig at 70
deg F (3100 kPa at 21 deg C) and 325 psig at 600 deg F (2250 kPa at 315 deg C)
ratings.
Stainless-steel hoses and double-braid, stainless-steel sheaths with 700 psig at 70
deg F (4830 kPa at 21 deg C) and 515 psig at 600 deg F (3550 kPa at 315 deg C)
ratings.

Expansion Joints for Steel Piping NPS 2-1/2 to NPS 6 (DN 65 to DN 150): Carbon-steel
fittings with weld end connections.
a.

8.
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Stainless-steel hoses and double-braid, stainless-steel sheaths with 165 psig at 70
deg F (1130 kPa at 21 deg C) and 120 psig at 600 deg F (830 kPa at 315 deg C)
ratings.

Metal-Bellows Packless Expansion Joints:
1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a.
b.
c.
d.
e.
f.
g.
h.

Adsco Manufacturing LLC.
American BOA, Inc.
Badger Industries, Inc.
Expansion Joint Systems, Inc.
Flex-Hose Co., Inc.
Flexicraft Industries.
Flex Pression Ltd.
Flex-Weld, Inc.
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2.
3.
4.
5.
6.

i.
Flo Fab inc.
j.
Hyspan Precision Products, Inc.
k.
Metraflex, Inc.
l.
Proco Products, Inc.
m.
Tozen Corporation.
n.
Unaflex.
o.
Unisource Manufacturing, Inc.
p.
U.S. Bellows, Inc.
Standards: ASTM F 1120 and EJMA's "Standards of the Expansion Joint Manufacturers
Association, Inc."
Type: Circular, corrugated bellows with external tie rods.
Minimum Pressure Rating: 175 psig unless otherwise indicated.
Configuration: Single joint with base and double joint with base class unless otherwise
indicated.
Expansion Joints for Copper Tubing: Single- or multiply phosphor-bronze bellows, copper
pipe ends, and brass shrouds.
a.
b.
c.

7.

End Connections for Copper Tubing NPS 2 (DN 50) and Smaller: Solder joint or
threaded.
End Connections for Copper Tubing NPS 2-1/2 to NPS 4 (DN 65 to DN 100):
Solder joint or threaded.
End Connections for Copper Tubing NPS 5 (DN 125) and Larger: Flanged.

Expansion Joints for Steel Piping: Single- or multi-ply stainless-steel bellows, steel pipe
ends, and carbon-steel shroud.
a.
b.

E.

May 10, 2019

End Connections for Steel Pipe NPS 2 (DN 50) and Smaller: Threaded.
End Connections for Steel Pipe NPS 2-1/2 (DN 65) and Larger: Weld.

Rubber Packless Expansion Joints:
1.

2.
3.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a.
Amber/Booth Company, Inc.; a div. of Vibration Isolation Products of Texas, Inc.
b.
Flex-Hose Co., Inc.
c.
Flexicraft Industries.
d.
Flex-Weld, Inc.
e.
Garlock Sealing Technologies.
f.
General Rubber Corporation.
g.
Mason Industries, Inc.; Mercer Rubber Co.
h.
Metraflex, Inc.
i.
Proco Products, Inc.
j.
Tozen Corporation.
k.
Unaflex.
l.
Unisource Manufacturing, Inc.
Standards: ASTM F 1123 and FSA's "Technical Handbook: Non-Metallic Expansion
Joints and Flexible Pipe Connectors."
Material: Fabric-reinforced rubber complying with FSA-NMEJ-703.
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4.
5.
6.
7.
8.
9.
10.
11.
12.
2.2
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Arch Type: Single arches with external control rods.
Spherical Type: Single spheres with external control rods.
Minimum Pressure Rating for NPS 1-1/2 to NPS 4 (DN 40 to DN 100): 150 psig at 220
deg F
Minimum Pressure Rating for NPS 5 and NPS 6 (DN 125 and DN 150): 140 psig at 200
deg F.
Minimum Pressure Rating for NPS 8 to NPS 12 (DN 200 to DN 300): 140 psig at 180
deg F.
Material for Fluids Containing Acids, Alkalies, or Chemicals: [BR] [CSM] [EPDM].
Material for Fluids Containing Gas, Hydrocarbons, or Oil: [Buna-N] [CR].
Material for Water: [BR] [Buna-N] [CR] [CSM] [EPDM] [NR].
End Connections: Full-faced, integral steel flanges with steel retaining rings.

ALIGNMENT GUIDES AND ANCHORS
A.

Alignment Guides:
1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

2.

B.

Adsco Manufacturing LLC.
Advanced Thermal Systems, Inc.
Flex-Hose Co., Inc.
Flexicraft Industries.
Flex-Weld, Inc.
Hyspan Precision Products, Inc.
Metraflex, Inc.
Senior Flexonics Pathway.
Unisource Manufacturing, Inc.
U.S. Bellows, Inc.

Description: Steel, factory-fabricated alignment guide, with bolted two-section outer
cylinder and base for attaching to structure; with two-section guiding spider for bolting to
pipe.

Anchor Materials:
1.
2.
3.
4.

Steel Shapes and Plates: ASTM A 36/A 36M.
Bolts and Nuts: ASME B18.10 or ASTM A 183, steel hex head.
Washers: ASTM F 844, steel, plain, flat washers.
Mechanical Fasteners: Insert-wedge-type stud with expansion plug anchor for use in
hardened portland cement concrete, with tension and shear capacities appropriate for
application.
a.
b.
c.

Stud: Threaded, zinc-coated carbon steel.
Expansion Plug: Zinc-coated steel.
Washer and Nut: Zinc-coated steel.

EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING

23 05 16 - 6

Dekalb Housing Authority
Taylor Street Plaza Boilers Replacement
RFP-19-0064
TRCWW#19SPI413
5.

May 10, 2019

Chemical Fasteners: Insert-type-stud, bonding-system anchor for use with hardened
portland cement concrete, with tension and shear capacities appropriate for application.
a.

b.
c.

Bonding Material: ASTM C 881/C 881M, Type IV, Grade 3, two-component
epoxy resin suitable for surface temperature of hardened concrete where fastener is
to be installed.
Stud: ASTM A 307, zinc-coated carbon steel with continuous thread on stud unless
otherwise indicated.
Washer and Nut: Zinc-coated steel.

PART 3 - EXECUTION
3.1

EXPANSION-JOINT INSTALLATION
A.

Install expansion joints of sizes matching sizes of piping in which they are installed.

B.

Install metal-bellows expansion joints according to EJMA's "Standards of the Expansion Joint
Manufacturers Association, Inc."

C.

Install rubber packless expansion joints according to FSA-NMEJ-702.

3.2

PIPE LOOP AND SWING CONNECTION INSTALLATION
A.

Install pipe loops cold-sprung in tension or compression as required to partly absorb tension or
compression produced during anticipated change in temperature.

B.

Connect risers and branch connections to mains with at least five pipe fittings including tee in
main.

C.

Connect risers and branch connections to terminal units with at least four pipe fittings including
tee in riser.

D.

Connect mains and branch connections to terminal units with at least four pipe fittings including
tee in main.

3.3

ALIGNMENT-GUIDE AND ANCHOR INSTALLATION
A.

Install alignment guides to guide expansion and to avoid end-loading and torsional stress.

B.

Install two guide(s) on each side of pipe expansion fittings and loops. Install guides nearest to
expansion joint not more than four pipe diameters from expansion joint.

C.

Attach guides to pipe and secure guides to building structure.

D.

Install anchors at locations to prevent stresses from exceeding those permitted by ASME B31.9
and to prevent transfer of loading and stresses to connected equipment.
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E.

Anchor Attachments:
1.

2.
F.

Anchor Attachment to Steel Pipe: Attach by welding. Comply with ASME B31.9 and
ASME Boiler and Pressure Vessel Code:
Section IX, "Welding and Brazing
Qualifications."
Anchor Attachment to Copper Tubing: Attach with pipe hangers. Use MSS SP-69,
Type 24, U-bolts bolted to anchor.

Fabricate and install steel anchors by welding steel shapes, plates, and bars. Comply with
ASME B31.9 and AWS D1.1/D1.1M.
1.
2.

G.

May 10, 2019

Anchor Attachment to Steel Structural Members: Attach by welding.
Anchor Attachment to Concrete Structural Members: Attach by fasteners. Follow fastener
manufacturer's written instructions.

Use grout to form flat bearing surfaces for guides and anchors attached to concrete.

END OF SECTION 23 05 16
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SECTION 23 05 19 - METERS AND GAGES FOR HVAC PIPING
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

Section Includes:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

B.

Related Sections:
1.

1.3

Bimetallic-actuated thermometers.
Liquid-in-glass thermometers.
Light-activated thermometers.
Thermowells.
Dial-type pressure gages.
Gage attachments.
Test plugs.
Test-plug kits.
Sight flow indicators.
Water meters for hydronic system makeup indication.

Division 23 Section "Facility Natural-Gas Piping" for gas meters.

SUBMITTALS
A.

Product Data:
1.
2.

For each type of product indicated. Include scale range, ratings, and accuracies.
Water meter characteristics including flow range and pressure drop.

B.

Product Certificates: For each type of meter and gage, from manufacturer.

C.

Operation and Maintenance Data: For meters and gages to include in operation and maintenance
manuals.
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PART 2 - PRODUCTS
2.1
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BIMETALLIC-ACTUATED THERMOMETERS
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Ashcroft Inc.
Marsh Bellofram.
Miljoco Corporation.
Palmer Wahl Instrumentation Group.
REOTEMP Instrument Corporation.
Tel-Tru Manufacturing Company.
Trerice, H. O. Co.
Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
Weiss Instruments, Inc.
Weksler Glass Thermometer Corp.
WIKA Instrument Corporation - USA.
Winters Instruments - U.S.

B.

Standard: ASME B40.200.

C.

Case: Sealed type(s); stainless steel with 5-inch (127-mm) nominal diameter.

D.

Dial: Non-reflective aluminum with permanently etched scale markings and scales in deg F
(deg C).

E.

Connector Type(s): Union joint, adjustable angle with unified-inch screw threads.

F.

Connector Size: 1/2 inch (13 mm), with ASME B1.1 screw threads.

G.

Stem: 0.25 or 0.375 inch (6.4 or 9.4 mm) in diameter; stainless steel.

H.

Window: Plain glass.

I.

Ring: Stainless steel.

J.

Element: Bimetal coil.

K.

Pointer: Dark-colored metal.

L.

Accuracy: Plus or minus 1 percent of scale range.

2.2

LIQUID-IN-GLASS THERMOMETERS
A.

Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers:
1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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a.
Ashcroft.
b.
Flo Fab Inc.
c.
Miljoco Corporation.
d.
Palmer Wahl Instrumentation Group.
e.
Tel-Tru Manufacturing Company.
f.
Trerice, H. O. Co.
g.
Weiss Instruments, Inc.
h.
Weksler Glass Thermometer Corp.
i.
Winters Instruments - U.S.
2.
3.
4.
5.
6.
7.
8.

Standard: ASME B40.200.
Case: Cast aluminum; 9-inch (229-mm) nominal size unless otherwise indicated.
Case Form: Adjustable angle unless otherwise indicated.
Tube: Glass with magnifying lens and blue or green organic liquid. Do not provide
mercury.
Tube Background: Non-reflective aluminum with permanently etched scale markings
graduated in deg F (deg C).
Window: Plastic.
Stem: Aluminum and of length to suit installation.
a.
b.

9.
10.

2.3
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Design for Air-Duct Installation: With ventilated shroud.
Design for Thermowell Installation: Bare stem.

Connector: 1-1/4 inches (32 mm), with ASME B1.1 screw threads.
Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of
1.5 percent of scale range.

LIGHT-ACTIVATED THERMOMETERS
A.

Direct-Mounted, Light-Activated Thermometers:
1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a.
b.
c.
d.
e.
f.
g.

2.
3.
4.
5.
6.

Flo Fab Inc.
REOTEMP Instrument Corporation.
Trerice, H. O. Co.
Weiss Instruments, Inc.
Weksler Glass Thermometer Corp.
WIKA Instrument Corporation - USA.
Winters Instruments - U.S.

Case: Plastic, unless otherwise indicated.
Scale(s): Deg F (Deg C).
Case Form: Adjustable angle.
Connector: 1-1/4 inches (32 mm), with ASME B1.1 screw threads.
Stem: Aluminum and of length to suit installation.
a.

Design for Air-Duct Installation: With ventilated shroud.
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b.
Design for Thermowell Installation: Bare stem.
7.
8.
9.
10.
2.4
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Display: Digital.
Accuracy: Plus or minus 1 deg F or 1% of reading.
Performance: 10 lux rating, 10 second update.
Resolution: 0.1 deg. F.

DUCT-THERMOMETER MOUNTING BRACKETS
A.

2.5

Description: Flanged bracket with screw holes, for attachment to air duct and made to hold
thermometer stem. Include insulation extension.
THERMOWELLS

A.

Thermowells:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

B.
2.6

Standard: ASME B40.200.
Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
Material for Use with Copper Tubing: CNR or CUNI, copper nickel.
Material for Use with Steel Piping: CRES, stainless steel.
Type: Stepped shank unless straight or tapered shank is indicated.
External Threads:
NPS 1/2, NPS 3/4, or NPS 1, (DN 15, DN 20, or NPS 25,)
ASME B1.20.1 pipe threads.
Internal Threads: 1/2, 3/4, and 1 inch (13, 19, and 25 mm), with ASME B1.1 screw threads.
Bore: Diameter required to match thermometer bulb or stem.
Insertion Length: Length required to match thermometer bulb or stem.
Lagging Extension: Include on all thermowells. Provide appropriate extension length for
insulated piping and tubing.

Heat-Transfer Medium: Mixture of graphite and glycerin.
PRESSURE GAGES

A.

Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:
1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a.
b.
c.
d.
e.
f.
g.
h.
i.

AMETEK, Inc.; U.S. Gauge.
Ashcroft Inc.
Marsh Bellofram.
Miljoco Corporation.
Palmer Wahl Instrumentation Group.
REOTEMP Instrument Corporation.
Tel-Tru Manufacturing Company.
Trerice, H. O. Co.
Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
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j.
Weiss Instruments, Inc.
k.
Weksler Glass Thermometer Corp.
l.
WIKA Instrument Corporation - USA.
m.
Winters Instruments - U.S.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

2.7
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Standard: ASME B40.100.
Case: Liquid-filled and sealed type(s); cast aluminum or drawn steel; 4-1/2-inch (114-mm)
nominal diameter.
Pressure-Element Assembly: Bourdon tube unless otherwise indicated.
Pressure Connection: Brass, with NPS 1/2 (DN 15), ASME B1.20.1 pipe threads and
bottom-outlet type unless back-outlet type is indicated.
Movement: Mechanical, with link to pressure element and connection to pointer.
Dial: Non-reflective aluminum with permanently etched scale markings graduated in psi
(kPa).
Pointer: Dark-colored metal.
Window: Plastic.
Ring: Metal.
Accuracy: Grade 1A, plus or minus 1 percent of full scale range.
Temperature: Minimum 150 deg F operating ambient temperature and suitable for the
maximum fluid temperature.

GAGE ATTACHMENTS
A.

Snubbers: ASME B40.100, brass; with NPS 1/4, ASME B1.20.1 pipe threads and porous-metaltype surge-dampening device. Include extension for use on insulated piping.

B.

Siphons: Loop-shaped section of steel pipe with NPS 1/4 pipe threads.

C.

Valves: Brass ball, with NPS 1/4, ASME B1.20.1 pipe threads, 400 psig WOG.

2.8

TEST PLUGS
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1.
2.
3.
4.
5.
6.
7.
8.
9.

B.

Flow Design, Inc.
Miljoco Corporation.
National Meter, Inc.
Peterson Equipment Co., Inc.
Sisco Manufacturing Company, Inc.
Trerice, H. O. Co.
Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
Weiss Instruments, Inc.
Weksler Glass Thermometer Corp.

Description: Test-station fitting made for insertion into piping tee fitting.
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C.
Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include extended
stem on units to be installed in insulated piping.
D.

Thread Size: NPS 1/4 (DN 8), ASME B1.20.1 pipe thread.

E.

Minimum Pressure and Temperature Rating: 500 psig at 200 deg F (3450 kPa at 93 deg C).

F.

Core Inserts: Chlorosulfonated polyethylene synthetic and EPDM self-sealing rubber.

2.9

TEST-PLUG KITS
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Flow Design, Inc.
Miljoco Corporation.
National Meter, Inc.
Peterson Equipment Co., Inc.
Sisco Manufacturing Company, Inc.
Trerice, H. O. Co.
Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
Weiss Instruments, Inc.
Weksler Glass Thermometer Corp.

B.

Furnish one test-plug kit(s) containing two thermometer(s), one pressure gage and adapter, and
carrying case. Thermometer sensing elements, pressure gage, and adapter probes shall be of
diameter to fit test plugs and of length to project into piping.

C.

Low-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- (25- to 51-mm-)
diameter dial and tapered-end sensing element. Dial range shall be at least 25 to 125 deg F (minus
4 to plus 52 deg C).

D.

High-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- (25- to 51-mm-)
diameter dial and tapered-end sensing element. Dial range shall be at least 0 to 220 deg F (minus
18 to plus 104 deg C).

E.

Pressure Gage: Small, Bourdon-tube insertion type with 2- to 3-inch- (51- to 76-mm-) diameter
dial and probe. Dial range shall be at least 0 to 200 psig (0 to 1380 kPa).

F.

Carrying Case: Metal or plastic, with formed instrument padding.

2.10
A.

SIGHT FLOW INDICATORS
Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1.
2.

Archon Industries, Inc.
Dwyer Instruments, Inc.

METERS AND GAGES FOR HVAC PIPING

23 05 19 - 6

Dekalb Housing Authority
Taylor Street Plaza Boilers Replacement
RFP-19-0064
TRCWW#19SPI413
3.
Emerson Process Management; Brooks Instrument.
4.
Ernst Co., John C., Inc.
5.
Ernst Flow Industries.
6.
KOBOLD Instruments, Inc. - USA; KOBOLD Messring GmbH.
7.
OPW Engineered Systems; a Dover company.
8.
Penberthy; A Brand of Tyco Valves & Controls - Prophetstown.

May 10, 2019

B.

Description: Piping inline-installation device for visual verification of flow.

C.

Construction: Bronze or stainless-steel body, with sight glass and paddle wheel indicator, and
threaded or flanged ends.

D.

Minimum Pressure Rating: 150 psig (1034 kPa).

E.

Minimum Temperature Rating: 200 deg F (93 deg C).

F.

End Connections for NPS 2 (DN 50) and Smaller: Threaded.

G.

End Connections for NPS 2-1/2 (DN 65) and Larger: Flanged.

2.11

WATER METERS FOR HYDRONIC SYSTEM MAKEUP INDICATION

A.

Description: AWWA C700, displacement type, bronze case. Register flow in gallons (liters) at
least six digit totalizer, 3/4-inch minimum connection size.

B.

Remote Register: Direct reading complying with AWWA C707; signal transmitting assembly,
low voltage connecting wiring and remote register assembly.

PART 3 - EXECUTION
3.1

INSTALLATION
A.

Install thermowells with socket extending a minimum of 2 inches (51 mm) into fluid or one-third
pipe diameter (whichever is larger) and in vertical position in piping tees.

B.

Install thermowells of sizes required to match thermometer connectors. Do not install bushings.

C.

Install thermowells with extension on insulated piping.

D.

Fill thermowells with heat-transfer medium.

E.

Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.

F.

Install duct-thermometer mounting brackets in walls of ducts. Attach to duct with screws.

G.

Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the most
readable position.
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H.
Install valve and snubber in piping for each pressure gage for fluids (except steam).
I.

Install valve and syphon fitting in piping for each pressure gage for steam.

J.

Install test plugs in piping tees.

K.

Install flow indicators in piping systems in accessible positions for easy viewing.

L.

Install flowmeter elements in accessible positions in piping systems.

M.

Install permanent indicators on walls or brackets in accessible and readable positions.

N.

Install connection fittings in accessible locations for attachment to portable indicators.

O.

Install thermometers in the most readable position in the following locations:
1.
2.
3.
4.
5.
6.
7.
8.

P.

Install pressure gages in the following locations:
1.
2.
3.
4.
5.

3.2

Inlet and outlet of each hydronic boiler.
Two inlets and two outlets of each chiller.
Inlet and outlet of each hydronic coil in air-handling units.
Two inlets and two outlets of each hydronic heat exchanger.
Inlet and outlet of each thermal-storage tank.
Outside-, return-, supply-, and mixed-air ducts at each air handling unit and where
indicated on the drawings.
Inlets and outlets of heating water, perimeter heating water and chilled water system threeway control valves.
Where indicated on the drawings and in other specification sections.

Discharge of each pressure-reducing valve.
Inlet and outlet of each chiller chilled-water and condenser-water connection.
Suction and discharge of each pump.
At the inlet to humidifier steam control valves.
Where indicated on the drawings and in other specification sections.

CONNECTIONS
A.

Install meters and gages adjacent to machines and equipment to allow service and maintenance
of meters, gages, machines, and equipment.

B.

Connect flowmeter-system elements to meters.

3.3

ADJUSTING
A.

After installation, calibrate meters according to manufacturer's written instructions.

B.

Adjust faces of meters and gages to proper angle for best visibility.
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3.4
THERMOMETER SCALE-RANGE SCHEDULE
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A.

Scale Range for Chilled-Water Piping: 0 to 100 deg F (Minus 20 to plus 50 deg C).

B.

Scale Range for Condenser-Water Piping: 0 to 150 deg F (Minus 20 to plus 70 deg C).

C.

Scale Range for Heating, Hot-Water Piping: 30 to 240 deg F (0 to 115 deg C).

D.

Scale Range for Low Pressure Steam and Steam-Condensate Piping: 0 to 250 deg F (0 to 150
deg C).

E.

Scale Range for Medium Pressure Steam and Steam-Condensate Piping: 50 to 400 deg F (0 to
200 deg C).

F.

Scale Range for Air Ducts: Minus 40 to plus 110 deg F.

3.5

PRESSURE-GAGE SCHEDULE
A.

Pressure gages at suction and discharge of each pump shall be liquid-filled.

B.

Pressure gages at other installations shall be sealed.

3.6

PRESSURE-GAGE SCALE-RANGE SCHEDULE
A.

Scale Range for Chilled-Water Piping: 0 to 100 psi (0 to 600 kPa).

B.

Scale Range for Condenser-Water Piping: 0 to 100 psi (0 to 600 kPa).

C.

Scale Range for Heating, Hot-Water Piping: 0 to 100 psi (0 to 600 kPa).

D.

Scale Range for Low Pressure Steam Piping: 0 to 30 psi (0 to 240 kPa).

E.

Scale Range for Medium Pressure Steam Piping: 0 to 100 psi (0 to 600 kPa).

3.7

ROUGHING-IN FOR WATER METERS
A.

Install roughing-in piping and specialties for water meter installation according to instructions
and requirements.

B.

Install remote reading register and all wiring for water meters located more than 10’-0” above
finished floor. Install remote reading register 5’-0” above finished floor in location selected by
Engineer.

END OF SECTION 23 05 19
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SECTION 23 05 23 – GENERAL DUTY VALVES FOR HVAC PIPING
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

Section includes:
1.
2.
3.
4.
5.
6.

B.

Related Sections include the following:
1.
2.
3.

1.3

Ball valves.
Butterfly valves.
Check valves.
Gate valves.
Globe valves.
Chainwheel actuators.

Division 23 Section "Identification for HVAC Piping and Equipment" for valve tags and
charts.
Division 23 Section "Environmental Control System" for control valves and actuators.
Division 23 piping sections for specialty valves applicable to those sections only.

SUBMITTALS
A.

1.4

Product Data: For each type of valve indicated. Include body, seating and trim materials; valve
design; pressure and temperature classifications; end connections; arrangement; dimensions; and
required clearances. Submit pressure drop curves for non-slam silent check valves. Include list
indicating valve type and its piping system application. Include rated capacities; shipping,
installed and operating weights; furnished specialties; and accessories.
QUALITY ASSURANCE

A.

ASME Compliant:
1.
2.

B.

ASME B31.9 for building services piping valves.
ASME B31.1 for power piping valves.

ASME Compliance for Ferrous Valves: ASME B16.10 and ASME B16.34 for dimension and
design criteria.
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C.
1.5
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Source Limitations: Obtain each type of valve from a single source from a single manufacturer.
DELIVERY, STORAGE AND HANDLING

A.

Prepare valves for shipping as follows:
1.
2.
3.
4.
5.
6.

B.

Use the following precautions during storage:
1.
2.

C.

Protect internal parts against rust and corrosion.
Protect threads, flange faces, grooves and weld ends.
Set gate and globe valves closed to prevent rattling.
Set ball and plug valves open to minimize exposure of functional surfaces.
Set butterfly valves closed or slightly open.
Block check valves in either closed or open position.

Maintain valve end protection.
Store valves indoors and maintain at higher than ambient dew-point temperature. If
outdoor storage is necessary, store valves at least 4 inches off the ground in watertight
enclosures.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
handwheels or stems as lifting or rigging points.

PART 2 - PRODUCTS
2.1

MANUFACTURERS
A.

In other Part 2 articles where subparagraph titles below introduce lists, the following requirements
apply for product selection:
1.

B.

Acceptable Manufacturers:
1.
2.
3.
4.
5.
6.
7.

2.2

Manufactures: Subject to compliance with requirements, provide products by the
manufacturers specified.

Gate valves: Crane, Hammond, Milwaukee, Nibco, Stockham, Vogt.
Globe valves: Crane, Hammond, Milwaukee, Nibco, Stockham.
Check valves: Crane, Hammond, Metraflex, Milwaukee, Nibco, Stockham.
Ball valves: Apollo, Hammond, Metraflex, Nibco Stockham, Watts.
Butterfly valves: Apollo, Bray, Centerline, Demco, Hammond, Keystone, Milwaukee,
Nibco, Stockham, Watts.
Drain valves: Apollo, Nibco, Watts.
Non-slam silent check valves: Metraflex, Mueller.
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A.

Refer to Valve Schedule Articles for application of valves.

B.

Bronze Valves: NPS 2 and smaller with threaded ends, unless otherwise indicated.

C.

Ferrous Valves: NPS 2-1/2 and larger with flanged ends, unless otherwise indicated.

D.

Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures. Valves shall be rated for pressure and temperatures no less than that
of the piping system in which they are installed. Account for piping system pressure tests when
selecting component ratings.

E.

Valve Sizes: Same as upstream pipe, unless otherwise indicated.

F.

Valve Actuators:
1.
2.
3.
4.
5.

Chainwheel: For attachment to valves, of size and mounting height, as indicated in the
"Valve Installation" Article in Part 3.
Gear Drive: For quarter-turn valves NPS 8 and larger.
Handwheel: For valves other than quarter-turn types.
Lever Handle: For quarter-turn valves NPS 6 and smaller, except plug valves.
Wrench: For plug valves with square heads. Furnish Owner with 1 wrench for every 10
plug valves, for each size square plug head.

G.

Extended Valve Stems: 2-inch extensions on all valves.

H.

Valve Flanges: ASME B16.1 for cast-iron and ductile iron valves, ASME B16.5 for steel valves
and ASME B16.24 for bronze valves.

I.

Valve Threads: According to ASME B1.20.1.

J.

Valve Bypass and Drain Connections: MSS SP-45.

2.3

VALVE SCHEDULE
A.

Gate Valves – 2" and Smaller:
1.

B.

Gate Valves – 2" and Smaller:
1.

C.

125 psig steam, 200 psig CWP rating, MSS SP-80, threaded end, bronze body, union
bonnet, rising stem, solid wedge.

Class 300, 600 psig steam rating, carbon steel body, socket welded end, hard faced seat
rings, rising stem, solid wedge. Provide socket welded valves where indicated on the
drawings.

Gate Valves – 2-1/2" and Larger:
1.

Class 125, 125 psig steam rating, flanged end, outside screw and yoke, cast iron body,
bolted bonnet, solid wedge, bronze mounted.
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D.

Gate Valves – 2-1/2" and Larger:
1.

E.

Class 125, 200 psig CWP rating, MSS SP-71, flanged end, cast iron body, bolted bonnet,
horizontal swing, renewable cast bronze seat and disc.

Check Valves – 2-1/2" and Larger:
1.

M.

Class 300, 300 psig steam rating, 600 psig CWP rating, MSS SP-80, threaded end, bronze
body, horizontal swing, renewable bronze disc and seat, Y-pattern.

Check Valves – 2-1/2" and Larger:
1.

L.

Class 125, 200 psig CWP rating, MSS SP-80, threaded end, bronze body, horizontal swing,
bronze regrinding type disc, bronze renewable disc seat.

Check Valves – 2" and Smaller:
1.

K.

Class 300, 500 psig steam rating, flanged end, cast steel body, hard faced seat and disc.
Provide socket welded valves where indicated on the drawings.

Check Valves – 2" and Smaller:
1.

J.

Class 125, 200 psig CWP rating, 125 psig steam rating, MSS SP-85, flanged end, cast iron
body, bolted bonnet, renewable cast bronze seat and disc, bronze mounted.

Globe Valve – 2-1/2" and Larger:
1.

I.

Class 300, 300 psig steam rating, socket welded end, bronze body, union bonnet, renewable
stainless steel disk and seat.

Globe Valve – 2-1/2" and Larger:
1.

H.

125 psig steam, 200 psig CWP rating, MSS SP-80, threaded end, bronze body, union
bonnet, integral seat, renewable TFE disc.

Globe Valve – 2" and Smaller:
1.

G.

Class 300, 600 psig steam rating, flanged end, carbon steel ASTM A216 grade WCB body,
13 percent chromium hard faced, bolted bonnet, flexible wedge disc. Provide socket
welded valves where indicated on the drawings.

Globe Valve – 2" and Smaller:
1.

F.
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ANSI Class 250, 250 psig steam rating, 500 psig CWP rating, MSS SP-71, flanged end,
iron body, bronze mounted, renewable cast bronze disc and seat ring, bolted cover.

Non-Slam Silent Check Valve – 1" and Larger:
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1.

N.

Class 250, 225 psig CWP rating, MSS SP-67, 125 psig bi-directional dead-end service with
downstream flange removed, epoxy or polyester coated ductile iron body, lug style,
extended neck, stainless steel or aluminum bronze disc, 416 stainless steel shaft, reinforced
resilient EPDM seat and EPDM o-rings, worm gear operator with handwheel.

Drain Valves:
1.

2.4

Class 250, 250 psig CWP rating at 100 deg F, 125 psig bi-directional dead-end service with
downstream flange removed, MSS SP-67, epoxy or polyester coated ductile iron body, lug
style, extended neck, stainless steel or aluminum bronze disc, 416 stainless steel shaft,
reinforced resilient EPDM seat and EPDM o-rings, shaft seal, worm gear operator with
handwheel size 6" and larger, locking handle size 5" and smaller.

Butterfly Valve – 14" and Larger:
1.

S.

ANSI Class 125 flange, 150 psig CWP rating, 125 psig bi-directional dead-end service
with downstream flange removed, MSS SP-67, epoxy or polyester coated ductile iron body,
lug style, extended neck, stainless steel or aluminum bronze disc, 416 stainless steel shaft,
reinforced resilient EPDM seat and EPDM o-rings, worm gear operator with handwheel.

Butterfly Valve – 12" and Smaller:
1.

R.

ANSI Class 125 flanged, 200 psig CWP rating, 125 psig bi-directional dead-end service
with downstream flange removed, MSS SP-67, epoxy or polyester coated ductile iron body,
lug style, extended neck, stainless steel or aluminum bronze disc, 416 stainless steel shaft,
reinforced resilient EPDM seat and EPDM o-rings, shaft seal, worm gear operator with
handwheel size 6" and larger, locking handle size 5" and smaller.

Butterfly Valve – 14" and Larger:
1.

Q.

600 psig CWP rating, MSS SP-110, blowout proof stem, 2 piece bronze body, standard
port, chrome plated brass ball, Teflon seats with bronze trim, threaded end, zinc plated steel
handle with plastic coating. Provide extended handle that allows operation of valve
without breaking the vapor barrier or otherwise disturbing insulation.

Butterfly Valve – 12" and Smaller:
1.

P.

ANSI Class 125, 200 psig CWP rating, cast iron body, bronze plug, stainless steel stem,
bronze seats, stainless steel spring. Wafer end dual-plate style or flanged globe style types
are acceptable unless denoted otherwise.

Ball Valves – 2" and Smaller:
1.

O.
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Class 125, bronze body, screw-in bonnet, rising stem, composition disc, 3/4" hose outlet.

CHAINWHEEL ACTUATORS
A.

Manufacturers:
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2.
3.
B.
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Babbitt Steam Specialty Company.
Roto Hammer Industries, Inc.
Trumball Industries.

Description: Valve actuation assembly with sprocket rim, brackets, and chain.
1.
2.
3.

Sprocket Rim with Chain Guides: Ductile iron, of type and size required for valve.
Brackets: Type, number, size, and fasteners required to mount actuator on valve.
Chain: Hot-dip, galvanized steel or brass of size required to fit sprocket rim.

PART 3 - EXECUTION
3.1

EXAMINATION
A.

Examine piping system for compliance with requirements for installation tolerances and other
conditions affecting performance.
1.

Proceed with installation only after unsatisfactory conditions have been corrected.

B.

Examine valve interior for cleanliness, freedom from foreign matter and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and
handling.

C.

Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

D.

Examine threads on valve and mating pipe for form and cleanliness.

E.

Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is
suitable for service and that it is free from defects and damage.

F.

Do not attempt to repair defective valves, replace with new valves.

3.2

VALVE APPLICATIONS
A.

Gate valves shall be installed for shutoff duty in steam supply and condensate return piping
systems.

B.

Globe valves shall be installed for throttling service.

C.

Ball valves shall be installed in 2" and smaller pipes for shutoff duty in all piping except steam
supply and condensate return.

D.

Butterfly valves shall be installed in 2-1/2" and larger pipes for shutoff duty in all piping systems
except steam supply and condensate return.
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E.

Valves shall be installed on the inlet and outlet of each coil, at each piece of equipment, on each
piping line coming out of a shaft to serve a floor, on each side of control valves and elsewhere as
shown on the Contract Documents.

F.

Safety valves shall have a relieving capacity of not less than the MBH output of the equipment.
Relief shall be piped full size, without shutoff devices in line, to the nearest floor drain unless
shown piped to the exterior on the Contract Documents.

3.3

VALVE INSTALLATION
A.

Piping installation requirements are specified in other Division 23 sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

B.

Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance and equipment removal without system shutdown. Allow for actuator removal.

C.

Locate valves for easy access and provide separate support where necessary.

D.

Install valves in horizontal piping with stem at or above 45 degrees from vertical.

E.

Install valves in position to allow full stem movement.

F.

Install chainwheel operators in mechanical and equipment rooms on valves NPS 4 (DN 100) and
larger which are more than 96 inches above floor. Extend chains to 60 inches above finished
floor elevation. Confirm chain locations with the Engineer prior to installation.

G.

Install check valves for proper direction of flow and as follows:
1.
2.
3.

3.4

Swing Check Valves: In horizontal position with hinge pin level.
Dual-Plate Check Valves: In horizontal or vertical position, between flanges.
Lift Check Valves: With stem upright and plumb.

ADJUSTING
A.

Adjust or replace valve packing after piping systems have been tested and put into service, but
before insulating or final adjusting and balancing. Replace valves if any leaking occurs.

END OF SECTION 23 05 23
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SECTION 23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following hangers and supports for HVAC system piping and
equipment:
1.
2.
3.
4.
5.
6.
7.

B.

Related Sections include the following:
1.
2.
3.
4.
5.

1.3

Steel pipe hangers and supports.
Trapeze pipe hangers.
Metal framing systems.
Thermal-hanger shield inserts.
Fastener systems.
Pipe stands.
Equipment supports.

Division 5 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze
hangers for pipe and equipment supports.
Division 21 Section "Water-Based Fire-Suppression Systems" for pipe hangers for fireprotection piping.
Division 23 Section "Expansion Fittings and Loops for HVAC Piping" for pipe guides and
anchors.
Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment"
for vibration isolation devices.
Division 23 Section(s) "Metal Ducts" and "Nonmetal Ducts" for duct hangers and supports.

DEFINITIONS
A.

MSS: Manufacturers Standardization Society for The Valve and Fittings Industry Inc.

B.

Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and
Supports."
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PERFORMANCE REQUIREMENTS
A.

Design supports for multiple pipes, including pipe stands, capable of supporting combined weight
of supported systems, system contents, and test water.

B.

Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

C.

Design seismic-restraint hangers and supports for piping and equipment.

1.5

SUBMITTALS
A.

Product Data: For the following:
1.
2.
3.
4.

B.

Shop Drawings: Show fabrication and installation details and include calculations for the
following:
1.
2.
3.
4.

1.6

Steel pipe hangers and supports. Include piping system schedule delineating which piping
systems receive roller hangers.
Thermal-hanger shield inserts.
Powder-actuated fastener systems.
Spring hangers utilized at pumps and other locations.

Trapeze pipe hangers. Include Product Data for components.
Metal framing systems. Include Product Data for components.
Pipe stands. Include Product Data for components.
Equipment supports.

QUALITY ASSURANCE
A.

Welding: Qualify procedures and personnel according to the following as applicable:
1.
2.
3.
4.
5.

AWS D1.1, "Structural Welding Code--Steel."
AWS D1.2, "Structural Welding Code--Aluminum."
AWS D1.3, "Structural Welding Code--Sheet Steel."
AWS D1.4, "Structural Welding Code--Reinforcing Steel."
ASME Boiler and Pressure Vessel Code: Section IX.

PART 2 - PRODUCTS
2.1

MANUFACTURERS
A.

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
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Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

STEEL PIPE HANGERS AND SUPPORTS
A.

Description: MSS SP-58, Types 1 through 58, factory-fabricated components. Refer to Part 3
"Hanger and Support Applications" Article for where to use specific hanger and support types.

B.

Manufacturers:
1.
2.
3.
4.
5.
6.
7.
8.
9.

B-Line Systems, Inc.; a division of Cooper Industries.
Carpenter & Paterson, Inc.
ERICO/Michigan Hanger Co.
Anvil International, Inc.
National Pipe Hanger Corporation.
PHD Manufacturing, Inc.
PHS Industries, Inc.
Piping Technology & Products, Inc.
Tolco Inc.

C.

Galvanized, Metallic Coatings: Pregalvanized or hot dipped.

D.

Nonmetallic Coatings: Plastic coating, jacket, or liner.

2.3

TRAPEZE PIPE HANGERS
A.

2.4

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts.
METAL FRAMING SYSTEMS

A.

Description: MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels
and other components.

B.

Manufacturers:
1.
2.
3.
4.
5.
6.

B-Line Systems, Inc.; a division of Cooper Industries.
ERICO/Michigan Hanger Co.; ERISTRUT Div.
Power-Strut Div.; Tyco International, Ltd.
Thomas & Betts Corporation.
Tolco Inc.
Unistrut Corp.; Tyco International, Ltd.

C.

Coatings: Manufacturer's standard finish, unless bare metal surfaces are indicated.

D.

Nonmetallic Coatings: Plastic coating, jacket, or liner.
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THERMAL HANGER SHIELDS
A.

2.6

Description: Carbon steel, galvanized finish, shield. For use with Clevis hangers with ribs to keep
shield centered in hanger. MSS-SP-69 Type 40.
THERMAL-HANGER SHIELD INSERTS

A.

Description: 100-psig- (690-kPa-) minimum, compressive-strength insulation insert encased in
sheet metal shield.

B.

Manufacturers:
1.
2.
3.
4.
5.
6.

Carpenter & Paterson, Inc.
ERICO/Michigan Hanger Co.
PHS Industries, Inc.
Pipe Shields, Inc.
Rilco Manufacturing Company, Inc.
Value Engineered Products, Inc.

C.

Insulation-Insert Material for Cold Piping:
cellular glass with vapor barrier.

D.

Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type I calcium
silicate or ASTM C 552, Type II cellular glass.

E.

For Trapeze and Clamped Systems: Insert and shield shall cover entire circumference of pipe.

F.

For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

G.

Insert Length: Extend 2 inches (50 mm) beyond sheet metal shield for piping operating below
ambient air temperature.

2.7

Water-repellent treated, ASTM C 552, Type II

FASTENER SYSTEMS
A.

Mechanical-Expansion Anchors: Insert-wedge-type zinc-coated or stainless steel, for use in
hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for
supported loads and building materials where used.
1.

Manufacturers:
a.
b.
c.
d.
e.
f.

B-Line Systems, Inc.; a division of Cooper Industries.
Empire Industries, Inc.
Hilti, Inc.
ITW Ramset/Red Head.
MKT Fastening, LLC.
Powers Fasteners.
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PIPE STAND FABRICATION
A.

Pipe Stands, General: Shop or field-fabricated assemblies made of manufactured corrosionresistant components to support piping.

B.

Compact Pipe Stand: One-piece UV-inhibited plastic unit with integral-rod-roller, pipe clamps,
or V-shaped cradle to support pipe, for roof installation without membrane penetration, complete
with seismic restraints. All metal components shall be hot dipped galvanized in accordance with
ASTM A123 after fabrication.
1.

Manufacturers:
a.
b.
c.

C.

2.9

ERICO/Michigan Hanger Co.
MIRO Industries.
Portable Pipe Hangers.

Curb-Mounting-Type Pipe Stands: Shop- or field-fabricated pipe support made from structuralsteel shape, continuous-thread rods, and rollers for mounting on permanent stationary roof curb.
EQUIPMENT SUPPORTS

A.

2.10

Description: Welded, shop- or field-fabricated equipment support made from structural-steel
shapes.
MISCELLANEOUS MATERIALS

A.

Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.

B.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, non-shrink and
nonmetallic grout; suitable for interior and exterior applications.
1.
2.

Properties: Non-staining, non-corrosive, and nongaseous.
Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

PART 3 - EXECUTION
3.1

HANGER AND SUPPORT APPLICATIONS
A.

Specific hanger and support requirements are specified in Sections specifying piping systems and
equipment.

B.

Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in
piping system Sections.

C.

Use hangers and supports with galvanized, metallic coatings for piping and equipment that will
come into direct contact with galvanized piping.
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D.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

E.

Use pre-galvanized (hot dipped galvanized not required) or plain finish for indoor steel pipe
hangers unless otherwise indicated.

F.

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:
1.

2.
3.
4.

5.

6.

7.

8.

9.

G.

Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1.
2.

H.

Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of non-insulated or
insulated stationary pipes, NPS 1/2 to NPS 30 (DN 15 to DN 750). Install second upper
locknut on hanger rod and tighten.
Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of non-insulated
stationary pipes, NPS 1/2 to NPS 2 (DN 15 to DN 50).
U-Bolts (MSS Type 24): For support of heavy pipes, NPS 1/2 to NPS 30 (DN 15 to
DN 750).
Pipe Stanchion Saddles (MSS Type 37): For support of pipes, NPS 4 to NPS 36 (DN 100
to DN 900), with steel pipe base stanchion support and cast-iron floor flange and with Ubolt to retain pipe.
Adjustable, Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes,
NPS 2-1/2 to NPS 36 (DN 65 to DN 900), if vertical adjustment is required, with steel pipe
base stanchion support and cast-iron floor flange.
Single Pipe Rolls (MSS Type 41): For suspension of pipes, NPS 1 to NPS 30 (DN 25 to
DN 750), from 2 rods if longitudinal movement caused by expansion and contraction might
occur.
Adjustable Roller Hangers (MSS Type 43): For suspension of pipes, NPS 2-1/2 to NPS 20
(DN 65 to DN 500), from single rod if horizontal movement caused by expansion and
contraction might occur.
Complete Pipe Rolls (MSS Type 44): For support of pipes, NPS 2 to NPS 42 (DN 50 to
DN 1050), if longitudinal movement caused by expansion and contraction might occur but
vertical adjustment is not necessary.
Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes, NPS 2 to
NPS 30 (DN 50 to DN 750), if vertical and lateral adjustment during installation might be
required in addition to expansion and contraction.

Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers, NPS 3/4 to
NPS 12.
Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers, NPS 14
to NPS 20, if longer ends are required for riser clamps.

Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1.

Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (150 mm) for heavy
loads.
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I.

Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F (49 to 232 deg C) piping
installations.

Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe
hangers from concrete ceiling.
Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction to attach to top flange of structural shape.
Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
C-Clamps (MSS Type 23): For structural shapes.
Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to
flange edge.
Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel Ibeams for heavy loads.
Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel Ibeams for heavy loads, with link extensions.
Malleable Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural
steel.
Welded-Steel Brackets: For support of pipes from below, or for suspending from above
by using clip and rod. Use one of the following for indicated loads:
a.
b.
c.

J.

Light (MSS Type 31): 750 lb (340 kg).
Medium (MSS Type 32): 1500 lb (680 kg).
Heavy (MSS Type 33): 3000 lb (1360 kg).

11.

Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear
horizontal movement where headroom is limited.

12.

For building attachments other than those indicated (such as Z purlins), install appropriate
attachments directly to building or install unistrut to structure and hang from the unistrut.
Clarify with the Structural Engineer as required

Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1.
2.
3.

K.

May 10, 2019

Steel Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.
Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to
prevent crushing insulation.
Thermal-Hanger Shield Inserts: For supporting insulated pipe.

Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:
1.

Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.
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3.
4.
5.
6.

7.

8.
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Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 11/4 inches (32 mm).
Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll hanger with
springs.
Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.
Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability
factor to 25 percent to absorb expansion and contraction of piping system from hanger.
Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to absorb expansion and contraction of piping system from
base support.
Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit
variability factor to 25 percent to absorb expansion and contraction of piping system from
trapeze support.
Constant Supports: For critical piping stress and if necessary to avoid transfer of stress
from one support to another support, critical terminal, or connected equipment. Include
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These
supports include the following types:
a.
b.
c.

Horizontal (MSS Type 54): Mounted horizontally.
Vertical (MSS Type 55): Mounted vertically.
Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

L.

Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not specified
in piping system Sections.

M.

Comply with MFMA-102 for metal framing system selections and applications that are not
specified in piping system Sections. Utilize powder coated channel for all channel exposed to
view in occupied spaces and mechanical spaces.

N.

Use mechanical-expansion anchors instead of building attachments where required in concrete
construction. Do not utilize powder-actuated fasteners.

3.2

HANGER AND SUPPORT INSTALLATION
A.

Steel Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from building structure.

B.

Trapeze Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for
grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze
pipe hangers.
1.

2.

Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install
intermediate supports for smaller diameter pipes as specified above for individual pipe
hangers.
Field fabricated from ASTM A 36/A 36M, steel shapes selected for loads being supported.
Weld steel according to AWS D1.1.
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Metal Framing System Installation:
1.
2.

Arrange for grouping of parallel runs of piping and support together on field-assembled
metal framing systems.
Provide vinyl frame caps on the ends of framing members which are located less than 8’0” above finished floor.

D.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

E.

Fastener System Installation:
1.

F.

Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

Pipe Stand Installation:
1.

2.

Curb-Mounting-Type Pipe Stands: Assemble components or fabricate pipe stand and
mount on permanent, stationary roof curb. Refer to Division 7 Section "Roof Accessories"
for curbs.
Insulate pipe stands which come in direct contact with piping or piping system components
which operate below 50 deg F.

G.

Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other
accessories.

H.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

I.

Install hangers and supports to allow controlled thermal and seismic movement of piping systems,
to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints,
expansion loops, expansion bends, and similar units.

J.

Install lateral bracing with pipe hangers and supports to prevent swaying.

K.

Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 4 and larger and
at changes in direction of piping. Install concrete inserts before concrete is placed; fasten inserts
to forms and install reinforcing bars through openings at top of inserts.

L.

Load Distribution: Install hangers and supports so piping live and dead loads and stresses from
movement will not be transmitted to connected equipment.

M.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so maximum pipe
deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building services
piping) are not exceeded.

N.

Insulated Piping: Comply with the following:
1.

Attach clamps and spacers to piping.

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

23 05 29 - 9

Dekalb Housing Authority
Taylor Street Plaza Boilers Replacement
RFP-19-0064
TRCWW#19SPI413
a.
b.
c.
2.

b.
c.
d.
e.

9.

3.3

Option: Thermal-hanger shield inserts may be used. Include steel weightdistribution plate for pipe NPS 4 (DN 100) and larger if pipe is installed on rollers.

Shield Dimensions for Pipe: Not less than the following:
a.

5.
6.
7.
8.

Option: Thermal-hanger shield inserts may be used. Include steel weightdistribution plate for pipe NPS 4 (DN 100) and larger if pipe is installed on rollers.

Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.
a.

4.

Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.
Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.
Do not exceed pipe stress limits according to ASME B31.1 for power piping and
ASME B31.9 for building services piping.

Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.
a.

3.

May 10, 2019

NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and 0.048 inch
(1.22 mm) thick.
NPS 4 (DN 100): 12 inches (305 mm) long and 0.06 inch (1.52 mm) thick.
NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches (457 mm) long and 0.06 inch
(1.52 mm) thick.
NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches (610 mm) long and 0.075 inch
(1.91 mm) thick.
NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches (610 mm) long and 0.105 inch
(2.67 mm) thick.

Pipes NPS 8 (DN 200) and Larger: Include wood inserts.
Insert Material: Length at least as long as protective shield.
Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.
Pipe Spacing: Arrange piping so that a minimum of 2-1/2” of clear space exists between
the outer surface of the pipe insulation on parallel piping.
Spaces with no ceiling: Attach protective insulation shield to hanger utilizing tack weld
such that shield cannot be dislodged from the hanger.

EQUIPMENT SUPPORTS
A.

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

B.

Grouting: Place grout under supports for equipment and make smooth bearing surface.

C.

Provide lateral bracing, to prevent swaying, for equipment supports.
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D.

Paint interior supports with corrosion resistant paint.

E.

Insulate supports which come in direct contact with equipment or piping which operates below
50 deg F.

F.

Fabricate exterior supports from galvanized or stainless materials which are compatible with the
equipment, piping and ductwork being supported.

3.4

METAL FABRICATIONS
A.

Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment
supports.

B.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

C.

Field Welding: Comply with AWS D1.1 procedures for shielded metal arc welding, appearance
and quality of welds, and methods used in correcting welding work, and with the following:
1.
2.
3.
4.

D.

3.5

Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
Obtain fusion without undercut or overlap.
Remove welding flux immediately.
Finish welds at exposed connections so no roughness shows after finishing and contours
of welded surfaces match adjacent contours.

Provide brush-on galvanizing touch-up for all bare metal exposed during installation or assembly.
Galvanizing touch-up shall be compatible with original galvanized material.
ADJUSTING

A.

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

B.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 mm).

3.6

PAINTING
A.

Touch Up: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply with
SSPC-PA 1 requirements for touching up field-painted surfaces.
1.

Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05
mm).

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

23 05 29 - 11

Dekalb Housing Authority
Taylor Street Plaza Boilers Replacement
RFP-19-0064
TRCWW#19SPI413
B.

May 10, 2019

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizingrepair paint to comply with ASTM A 780.

END OF SECTION 23 05 29
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SECTION 23 05 49 – VIBRATION CONTROLS FOR HVAC PIPING AND EQUIPMENT
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawing and general provisions of the contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes vibration isolation controls for HVAC components. This section includes
seismic restraints for equipment, piping, and ductwork.

B.

This Section includes the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

1.3

1.4

Elastomeric isolation pads.
Restrained elastomeric isolation mounts.
Freestanding and restrained spring isolators.
Housed spring mounts.
Elastomeric hangers.
Spring hangers with vertical-limit stops.
Pipe riser resilient supports.
Resilient pipe guides.
Restrained vibration isolation roof-curb rails.
Seismic snubbers.
Restraining cables.
Steel and inertia, vibration isolation equipment bases.
Anchor bolts.

DEFINITIONS
A.

OSHPD: Office of Statewide Health Planning & Development for the State of California.

B.

UBC: Uniform Building Code.

C.

SMACNA: Sheet Metal and Air Conditioning Contractors National Association, Inc.

D.

NFPA: National Fire Protection Association.

E.

IBC: International Building Code.
PERFORMANCE REQUIREMENTS
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A.

Seismic restraint shall be provided in accordance with requirements of the applicable Building
Code and Mechanical Code and other locally enforced codes.

B.

Wind Restraint Loading:
1.
2.

1.5

Basic Wind Speed and Building Classification: See structural drawings.
Minimum 10 lb/sq. ft. multiplied by the maximum area of the HVAC component projected
on a vertical plane that is normal to the wind direction and 45 degrees either side of normal.

SUBMITTALS
A.

Product Data: Include load deflection curves rated load and overload capacity for each vibration
isolation device.

B.

Equipment Shop Drawings: Signed and sealed by a qualified professional engineer. Include the
following:
1.

2.

C.

Vibration Isolation Base Details: Detail fabrication, including anchorages and attachments
to structure and to supported equipment. Include auxiliary motor slides and rails, base
weights, equipment static loads, power transmission, component misalignment, and
cantilever loads. Include equipment and motor location template on concrete inertia base
submittals to confirm overall size of inertia base and arrangement of items on top of inertia
base.
Seismic-Restraint Details: Detail fabrication and attachment of seismic restraints and
snubbers. Show anchorage details and indicate material, strength, finish, quantity,
diameter, depth of penetration of anchors, and required anchor edge distances.

Manufacturer Seismic Qualification Certification: Submit certification that all specified
equipment will withstand seismic forces identified in "Performance Requirements" Article above.
Include the following:
1.

Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculations.
a.

b.

2.
3.

The term "withstand" means "the unit will remain in place without separation of any
parts from the device when subjected to the seismic forces specified" for all
components with a performance criteria factor of 1.0."
The term "withstand" means "the unit will remain in place without separation of any
parts from the device when subjected to the seismic forces specified and the unit will
be fully operational after the seismic event" for all components with a performance
criteria factor of 1.5."

Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.
Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.
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Piping and Ductwork Seismic Restraint As-Built Shop Drawingsr. By piping and ductwork
installation contractors. Include the following:
1.
2.

E.

1.6
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Location of all piping and ductwork seismic restraints shown in plan view. Identify which
type of restraint is used in which location (provide schedule as necessary).
Submit advance as-built drawing of piping and ductwork seismic restraints prior to the area
undergoing its above ceiling inspection. Shop drawings shall be submitted to the Architect
prior to the area undergoing its above ceiling inspection. Do not wait until the end of the
project.

Include written verification that installation is complete and meets project requirements.Wind
Restraint Details: Detail fabrication and attachment of restraints. Show anchorage details and
indicate quantity, diameter, and depth of penetration of anchors. Submit calculations showing
wind forces and compliance with all state and local codes.
QUALITY ASSURANCE

A.

Seismic-restraint devices shall have horizontal and vertical load testing and analysis performed
according to OSHPD and shall bear anchorage preapproval "OPA" number, from OSHPD or
another agency acceptable to authorities having jurisdiction, showing maximum seismic-restraint
ratings. Ratings based on independent testing are preferred to ratings based on calculations. If
preapproved ratings are not available, submittals based on independent testing are preferred.
Calculations (including combining shear and tensile loads) to support seismic-restraint designs
must be signed and sealed by a qualified professional engineer. Testing and calculations must
include both shear and tensile loads and 1 test or analysis at 45 degrees to the weakest mode.

B.

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code--Steel."

C.

HVAC equipment mounted outside the building shall be anchored to building structure in
compliance with lateral load requirements of the locally enforced building code.

1.7

COORDINATION
A.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into base. Concrete,
reinforcement, and formwork requirements are specified in Division 3.

B.

Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items are
specified in Division 7 Section "Roof Accessories."

C.

Coordinate with all trades the locations of restraints for HVAC piping and equipment with all
other systems and equipment in the vicinity.

PART 2 - PRODUCTS
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MANUFACTURERS
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
1.
2.
3.
4.
5.
6.

2.2

Amber/Booth Company, Inc., A VMC Group Company.
Kinetics Noise Control, Inc.
Mason Industries, Inc.
Vibration Eliminator Company, Inc.
Vibro-Acoustics.
Vibration Mountings and Controls, Inc.

VIBRATION ISOLATORS
A.

Elastomeric Isolator Pads: Oil and water resistant neoprene arranged in single or multiple layers,
molded with non-slip pattern and galvanized steel baseplates of sufficient stiffness for uniform
loading over pad area and factory cut to sizes that match requirements of supported equipment.
1.

B.

Spring Isolators: Freestanding, laterally stable, open spring isolators.
1.
2.
3.
4.
5.

6.
C.

Material: Standard neoprene.

Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring
at rated load.
Minimum Additional Travel: 50 percent of the required deflection at rated load.
Lateral Stiffness: More than 80 percent of the rated vertical stiffness.
Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.
Baseplates: Factory drilled for bolting to structure and bonded to 1/4-inch- (6-mm-) thick,
rubber isolator pad attached to baseplate underside. Baseplates shall limit floor load to 100
psig (690 kPa).
Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap screw to
fasten and level equipment.

Restrained Spring Isolators: Freestanding, steel, open spring isolators with seismic restraint.
1.

2.
3.
4.
5.
6.

Housing: Steel with resilient vertical-limit stops to prevent spring extension due to wind
loads or if weight is removed; factory-drilled baseplate bonded to 1/4-inch- (6-mm-) thick,
elastomeric isolator pad attached to baseplate underside; and adjustable equipment
mounting and leveling bolt that acts as blocking during installation.
Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring
at rated load.
Minimum Additional Travel: 50 percent of the required deflection at rated load.
Lateral Stiffness: More than 80 percent of the rated vertical stiffness.
Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.
Restraint: Snubber and stop as required for equipment and authorities having jurisdiction.
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D.

Elastomeric Hangers: Double deflection type, with molded, oil resistant rubber or neoprene
isolator elements, steel housings with threaded connections for hanger rods. Color coded or
otherwise identified to indicate capacity range.

E.

Spring Hangers: Combination coil-spring and elastomeric-insert hanger with spring and insert in
compression.
1.

2.
3.
4.
5.
6.

7.
F.

Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing
isolation efficiency.
Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring
at rated load.
Minimum Additional Travel: 50 percent of the required deflection at rated load.
Lateral Stiffness: More than 80 percent of the rated vertical stiffness.
Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.
Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced
cup to support spring and bushing projecting through bottom of frame or other method
which puts the neoprene in series with the spring.
Self-centering hanger rod cap to ensure concentricity between hanger rod and support
spring coil.

Spring Hangers with Vertical-Limit Stop: Combination coil-spring and elastomeric-insert hanger
with spring and insert in compression and with a vertical-limit stop.
1.

2.
3.
4.
5.
6.
7.
8.

Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing
isolation efficiency.
Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring
at rated load.
Minimum Additional Travel: 50 percent of the required deflection at rated load.
Lateral Stiffness: More than 80 percent of the rated vertical stiffness.
Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.
Elastomeric Element: Molded, oil-resistant rubber or neoprene.
Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop" on lower threaded
rod.
Self-centering hanger rod cap to ensure concentricity between hanger rod and support
spring coil.

G.

Pipe Riser Resilient Support: All-directional, acoustical pipe anchor consisting of 2 steel tubes
separated by a minimum of 1/2-inch- (13-mm-) thick neoprene. Include steel and neoprene
vertical-limit stops arranged to prevent vertical travel in both directions. Design support for a
maximum load on the isolation material of 500 psig (3.45 MPa) and for equal resistance in all
directions.

H.

Resilient Pipe Guides: Telescopic arrangement of 2 steel tubes separated by a minimum of 1/2inch- (13-mm-) thick, neoprene. Factory set guide height with a shear pin to allow vertical motion
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due to pipe expansion and contraction. Shear pin shall be removable and reinsertable to allow for
selection of pipe movement. Guides shall be capable of motion to meet location requirements.
2.3

RESTRAINED VIBRATION ISOLATION ROOF-CURB RAILS
A.

Description: Factory-assembled, fully enclosed, insulated, air- and watertight curb rail designed
to resiliently support equipment and to withstand seismic and wind forces. Wind forces shall be
a minimum of 125-mph (56-m/s) wind impinging laterally against side of equipment.

B.

Lower Support Assembly: Sheet-metal "Z" section containing adjustable and removable steel
springs that support upper floating frame. Upper frame shall provide continuous support for
equipment and shall be captive to resiliently resist wind and seismic forces. Lower support
assembly shall have a means for attaching to building structure and a wood nailer for attaching
roof materials, and shall be insulated with a minimum of 2 inches (50 mm) of rigid, glass-fiber
insulation on inside of assembly.

C.

Spring Isolators: Adjustable, restrained spring isolators shall be mounted on 1/4-inch- (6-mm-)
thick, elastomeric vibration isolation pads and shall have access ports, for level adjustment, with
removable waterproof covers at all isolator locations. Isolators shall be located so they are
accessible for adjustment at any time during the life of the installation without interfering with
the integrity of the roof.
1.

Restrained Spring Isolators: Freestanding, steel, open-spring isolators with seismic and/or
wind restraint.
a.
b.
c.
d.
e.

2.

Housing: Steel with resilient vertical-limit stops and adjustable equipment mounting
and leveling bolt.
Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.
Minimum Additional Travel: 50 percent of the required deflection at rated load.
Lateral Stiffness: More than 80 percent of the rated vertical stiffness.
Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged
in single or multiple layers, molded with a non-slip pattern and galvanized steel baseplates
of sufficient stiffness for uniform loading over pad area, and factory cut to sizes that match
requirements of supported equipment.
a.

Material: Standard neoprene.

D.

Snubber Bushings: All-directional, elastomeric snubber bushings at least 1/4 inch (6 mm) thick.

E.

Water Seal: Galvanized sheet metal with EPDM seals at corners, attached to upper support frame,
extending down past wood nailer of lower support assembly, and counterflashed over roof
materials.
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SEISMIC-RESTRAINT DEVICES
A.

Structural Safety Factor: Allowable strength in tension, shear, and pullout force of components
shall be at least four times the maximum seismic forces to which they will be subjected.

B.

Resilient Isolation Washers and Bushings: 1-piece, molded, neoprene having a durometer of 40
- 60, plus or minus 5, with a flat washer face.

C.

Seismic Snubbers: Factory fabricated using welded structural-steel shapes and plates, anchor
bolts, and replaceable resilient isolation washers and bushings.
1.
2.
3.

Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-wedge or
female-wedge type.
Resilient Isolation Washers and Bushings: 1-piece, molded, bridge-bearing neoprene
complying with AASHTO M 251 and having a durometer of 40 - 60, plus or minus 5.
Maximum 1/4-inch air gap and minimum 1/4-inch thick resilient cushion.

D.

Restraining Cables: Galvanized steel or ASTM A492 stainless steel aircraft cables with end
connections made of steel assemblies that adjust to final installation angle and utilize clamping
bolts or other method for cable engagement. Include brackets, swivel, and bolts designed for
retraining cable service and with automatic locking and clamping devices.

E.

Hanger Rod Stiffener: Steel tube or steel slotted support system sleeve with internally bolted
connections or reinforcing steel angle clamped to hanger rod.

F.

Anchor Bolts: Seismic-rated, drill-in, and stud-wedge or female-wedge type suitable for seismic
use in accordance with ACI 355. Select anchor bolts with strength required for anchor and as
tested according to ASTM E 488/E 488M. Provide adhesive anchor bolts for non-isolated
equipment in excess of 10 HP.

G.

Channel Support System: MFMA-3 shop or field fabricated support assembly made of slotted
steel channels rated in tension, compressor, and torsion forces and with accessories for attachment
to braced component at one end and to building structure at the other end.

2.5

VIBRATION ISOLATION EQUIPMENT BASES
A.

Steel Base: Factory-fabricated, welded, structural-steel bases and rails.
1.

2.
3.

Design Requirements: Lowest possible mounting height with not less than 1-inch (25-mm)
clearance above the floor and not more than 1-1/2 inch clearance. Include equipment
anchor bolts and auxiliary motor slide bases or rails. Include supports for suction and
discharge elbows for pumps.
Structural Steel: Steel shapes, plates, and bars complying with ASTM A 36/A 36M. Bases
shall have shape to accommodate supported equipment.
Support Brackets: Factory-welded steel angles on frame for outrigger isolation mountings
and to provide for anchor bolts and equipment support.
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Inertia Base Factory-fabricated, welded, structural-steel bases and rails ready for field-applied,
cast-in-place concrete.
1.

2.
3.
4.

5.
6.
7.
2.6

May 10, 2019

Design Requirements: Lowest possible mounting height with not less than 1-inch (25-mm)
clearance above the floor. Include equipment anchor bolts and auxiliary motor slide bases
or rails. Include supports for suction and discharge elbows for pumps.
Structural Steel: Steel shapes, plates, and bars complying with ASTM A 36/A 36M. Bases
shall have shape to accommodate supported equipment. Prime and paint all steel.
Support Brackets: Factory-welded steel angles on frame for outrigger isolation mountings
and to provide for anchor bolts and equipment support.
Fabrication: Fabricate steel templates to hold equipment anchor-bolt sleeves and anchors
in place during placement of concrete. Obtain anchor-bolt templates from supported
equipment manufacturer.
Bottom pan with stiffener supports welded to the steel frame.
Cast-in-place anchor templates for supported equipment.
Rebar for concrete, sized and located as required.

FACTORY FINISHES
A.

Finish: Manufacturer's standard paint applied to factory-assembled and -tested equipment before
shipping.
1.
2.
3.
4.

Powder coating on springs and housings.
All hardware shall be electro-galvanized. Hot-dip galvanized metal components for
exterior use.
Baked enamel for metal components on isolators for interior use.
Color-code or otherwise mark vibration isolation and seismic-control devices to indicate
capacity range.

PART 3 - EXECUTION
3.1

3.2

EXAMINATION
A.

Examine areas and equipment to receive vibration isolation and seismic-control wind control
devices for compliance with requirements, installation tolerances, and other conditions affecting
performance.

B.

Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before
installation.

C.

Proceed with installation only after unsatisfactory conditions have been corrected.
INSTALLATION
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A.

Install roof curbs, equipment supports, and roof penetrations as specified in Division 7 Section
"Roof Accessories" and in accordance with applicable codes as required by the authorities having
jurisdiction.

B.

Install thrust limits at centerline of thrust, symmetrical on either side of equipment.

C.

Install seismic snubbers or restrained springs on isolated equipment. Locate snubbers as close as
possible to vibration isolators and bolt to equipment base and supporting structure.

D.

Install restraining cables steel angles or channel for hanging equipment as specified herein. Install
cables so they do not bend across sharp edges of adjacent equipment or building structure. Do
not weld angles to threaded rods.

E.

Install resilient bolt isolation washers on equipment anchor bolts.

F.

Install hanger rod stiffeners where required to prevent buckling of hanger rods due to forces.

G.

Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application
by ICC-ES, OSHPD or another agency acceptable to authorities having jurisdiction.

H.

Attachment to Structure: Anchor bracing to structure at flange of beams, at upper chord of truss
or at concrete members.

I.

Drilled in Anchors:
1.
2.
3.
4.

Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage reinforced steel and embedded items. Locate and avoid all items.
Do not drill holes until concrete has achieved full design strength.
Set anchors to manufacturer’s recommended torque, using a torque wrench.
Install zinc coated anchors for interior and stainless steel anchors for exterior applications.

J.

Field installed identification means on each actual restraint which is cross-referenced to the
submittal drawing.

K.

Fill concrete inertia bases, after installing base frame, with 3000-psi (20.7-MPa) concrete; trowel
to a smooth finish.
1.

3.3

Cast-in-place concrete materials and placement requirements as specified in Division 3.

EQUIPMENT BASES
A.

Concrete Equipment Bases: Anchor equipment to concrete base according to supported
equipment manufacturer's written instructions for seismic codes at Project site.

B.

Positively anchor concrete base to concrete floor. Unless otherwise indicated, install #3 with 6"
hook dowel rods, 6" from edge of base, minimum four per base, on 18-inch (457-mm) centers
around the full perimeter of the base.

VIBRATION CONTROLS FOR HVAC PIPING AND EQUIPMENT

23 05 49 - 9

Dekalb Housing Authority
Taylor Street Plaza Boilers Replacement
RFP-19-0064
TRCWW#19SPI413
1.

2.
3.
4.
3.4

May 10, 2019

Place and secure anchorage devices a minimum of 6" from edge of base. Use Setting
Drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.
Install anchor bolts to elevations required for proper attachment to supported equipment.
Install anchor bolts according to anchor-bolt manufacturer's written instructions.
Cast-in-place concrete materials and placement requirements are specified in Division 3.

ACCOMMODATION OF DIFFERENTIAL BUILDING MOTION
A.

3.5

Install flexible connections in piping where they cross building joints, where adjacent sections or
branches are supported by different structural elements, and where the connections terminate with
connection to equipment that is anchored to a different structural element from the one supporting
the connections as they approach equipment. Comply with requirements in Division 23 Section
"Hydronic Piping" for piping flexible connections.
ADJUSTING

A.

Adjust isolators after piping systems have been filled and equipment is at operating weight.

B.

Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.
After equipment installation is complete, adjust limit stops so they are out of contact during
normal operation.

C.

Attach thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch (6-mm) movement
during start and stop.

D.

Adjust active height of spring isolators.

E.

Adjust snubbers according to manufacturer's written recommendations.

F.

Adjust seismic restraints to permit free movement of equipment within normal mode of operation.

G.

Torque anchor bolts according to equipment manufacturer's written recommendations to resist
seismic forces.

3.6

CLEANING
A.

3.7

After completing equipment installation, inspect vibration isolation and seismic-control devices.
Remove paint splatters and other spots, dirt, and debris, leaving equipment free to move on
isolation supports.
EQUIPMENT VIBRATION ISOLATION AND SEISMIC RESTRAINT

A.

Manufacturer shall design and provide vibration isolation and restraints to meet the requirements
of this specification and as indicated on the Drawings.
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B.

Manufacturer shall design and provide vibration isolation and seismic restraints to meet the
requirements of this specification and as indicated on the Drawings.

C.

Seismic restraints shall be designed and provided for all equipment.

D.

All floor mounted equipment whether vibration isolated or not shall be anchored, bolted or welded
to the structure to comply with the required design forces.

E.

All roof mounted equipment whether vibration isolated or not, shall be anchored, bolted or welded
to its equipment support. All equipment supports shall be anchored, bolted or welded to the
building structure to comply with required design forces.

F.

Suspended equipment shall be two rigid restraint or four point cables independently braced.

END OF SECTION 23 05 49
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SECTION 23 05 53 – IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following mechanical identification materials and their installation:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

1.3

Equipment labels.
Access panel and door labels.
Pipe labels.
Duct labels.
Stencils.
Valve tags.
Valve schedules.
Ceiling and thermostat labels.
Access flooring labels.
Raceway identification materials.
Control cable identification materials.

SUBMITTALS
A.

Product Data: For each type of product indicated.

B.

Valve Tag Schedules: For each piping system. Include a listing of all valves to be labeled with
proposed content for each label. Include valve numbering scheme. Furnish extra copies (in
addition to mounted copies) to include in maintenance manuals.

C.

Equipment Label Schedule: Include a listing of all equipment to be labeled with proposed content
for each label.

1.4

QUALITY ASSURANCE
A.

ASME Compliance: Comply with ASME A13.1, "Scheme for the Identification of Piping
Systems," for letter size, length of color field, colors, and viewing angles of identification devices
for piping.
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COORDINATION
A.

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

B.

Coordinate installation of identifying devices with location of access panels and doors.

C.

Install identifying devices before installing acoustical ceilings and similar concealment.

D.

Coordinate identifying devices to be consistent in appearance in all exposed locations.

PART 2 - PRODUCTS
2.1

EQUIPMENT IDENTIFICATION DEVICES
A.

Equipment Labels: Engraved, color-coded, multi-layer, multi-color laminated plastic for
mechanical engraving. Include contact-type, permanent adhesive suitable for surface temperature
of equipment.
1.
2.
3.

B.

Access Panel and Door Labels: 1/16-inch- (1.6-mm-) thick, engraved laminated plastic, with
abbreviated terms and numbers corresponding to identification. Provide 1/8-inch (3.2-mm) center
hole for attachment.
1.
2.

2.2

Terminology: Match Owner's numbering scheme or drawing schedules with unique
equipment number.
Size: Length and width vary for required label content, but not less than 4-1/2 by 6 inches
(115 by 150 mm) for equipment, 1/8 inch thick.
Letters: 1/2 inch minimum.

Terminology: Match Owner’s labeling scheme.
Fasteners: Self-tapping, stainless-steel screws or contact-type, permanent adhesive.

PIPING IDENTIFICATION DEVICES
A.

Manufactured Pipe Labels, General: Preprinted, color-coded, with lettering indicating service,
and an arrow showing direction of flow.
1.
2.

Colors: ASME A13.1 or Owner's current color scheme.
Lettering:
Perimeter Heating Water Supply

PHWS

Perimeter Heating Water Return

PHWR

Heating Water Supply

HWS
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Heating Water Return

HWR

Chilled Water Supply

CWS

Chilled Water Return

CWR

Condenser Water Supply

CS

Condenser Water Return

CR

Steam Supply (low pressure)

LPS AND PRESSURE

Condensate Return (low pressure)

LPR

Steam Supply (medium pressure)

MPS AND PRESSURE

Condensate Return (medium pressure)

MPR

Steam Supply (high pressure)

HPS AND PRESSURE

Condensate Return (high pressure)

HPR

Heating Vacuum Pump Discharge

VPD

Boiler Feed Water

BFW

Steam Vent

SV

Refrigerant Suction

RS

Refrigerant Liquid

RL

Refrigerant Hot Gas Bypass

RHGB

Condensate Drain

CD

Glycol Supply

GR

Glycol Return

GR

Pipes with OD, Including Insulation, Less Than 6 Inches (150 mm): Full-band pipe
markers extending 360 degrees around pipe at each location.
Pipes with OD, Including Insulation, 6 Inches (150 mm) and Larger: Either full-band or
strip-type pipe markers at least three times letter height and of length required for label.
Arrows: Integral with piping system service lettering to accommodate both directions; or
as separate unit on each pipe marker to indicate direction of material flow in piping.
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B.

Pretensioned Pipe Labels: Precoiled semi-rigid plastic formed to cover full circumference of pipe
and to attach to pipe without adhesive.

C.

Self-Adhesive Plastic Tape Pipe Labels: Continuously printed, vinyl tape at least 3 mils (0.08
mm) thick with pressure-sensitive, permanent-type, self-adhesive back.

D.

Pipe Label Contents: Include identification of piping service using same designations or
abbreviations used on drawings and an arrow indicating flow direction. Provide lettering size at
least 1-1/2 inches high.

2.3

DUCT IDENTIFICATION DEVICES
A.

2.4

Duct Labels: Preprinted, color-coded with lettering indicating service. Include direction of
airflow and duct service (such as supply, return, and exhaust). Include contact-type, permanent
adhesive.
DUCT AND ACCESS DOOR STENCILS

A.

Stencils: Prepared with letter sizes according to ASME A13.1; minimum letter height of 1-1/4
inches (32 mm) for ducts; and minimum letter height of 3/4 inch (19 mm) for access panel and
door markers and similar operational instructions.
1.
2.

2.5

Stencil Paint: Exterior, gloss, acrylic enamel black, unless otherwise indicated. Paint may
be in pressurized spray-can form.
Identification Paint: Exterior, acrylic enamel in colors according to ASME A13.1, unless
otherwise indicated.

VALVE TAGS
A.

Valve Tags: Stamped with 1/4-inch (6.4-mm) letters for piping system abbreviation and 1/2-inch
(13-mm) numbers, with numbering scheme approved by Owner. Provide 5/32-inch (4-mm) hole
for fastener.
1.
2.
3.
4.

2.6

Material: 0.032-inch- (0.8-mm-) thick brass.
Valve-Tag Fasteners: Brass S-hook.
Lettering: Black filled.
Size: Minimum 1-1/2”, larger as required for labeling scheme.

VALVE SCHEDULES
A.

Valve Schedules: For each piping system, on standard-size bond paper. Tabulate valve number,
piping system, system abbreviation (as shown on valve tag), location of valve (room or space),
normal-operating position (open, closed, or modulating), and variations for identification. Mark
valves for emergency shutoff and similar special uses.
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Valve-Schedule Frames: Glazed display frame for removable mounting on masonry walls
for each page of valve schedule. Include mounting screws.
Frame: Extruded aluminum.
Glazing: ASTM C 1036, Type I, Class 1, Glazing Quality B, 2.5-mm, single-thickness
glass.

CEILING LABELS
A.

2.8

Description: 1/2-inch wide clear extra strength tape with 1/4-inch high black letters. Extra
strength adhesive suitable for use on rough, textured, or uneven surfaces, as well as painted and
powder coated surfaces.
TEMPERATURE SENSOR LABELS

A.

2.9

Description: 1/4-inch wide clear extra strength tape with 1/8-inch high black letters. Extra
strength adhesive for use on rough textured or uneven surfaces, as well as painted or powder
coated surfaces.
ACCESS FLOORING LABELS

A.

2.10

Description: Minimum 4-inch tall permanent marker lettering on the upper surface of the access
floor tile indicating components located below that tile.
RACEWAY (EMT AND CONDUIT) IDENTIFICATION MATERIALS

A.

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color
field for each raceway and cable size.

B.

Color for Printed Legend:

C.

2.11
A.

1.

Control circuits:

2.

a.
Temperature controls: Black letters on a white field.
Legend: Indicate system or service. Indicate voltage.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather and
chemical resistant coating and matching wraparound adhesive tape for securing ends of legend
label.
CONTROL CABLE IDENTIFICATION MATERIALS
Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils (0.08 mm)
thick by 1 to 2 inches (25 to 50 mm) wide.
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B.

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type with circuit identification
legend machine printed by thermal transfer or equivalent process.

C.

Aluminum Wraparound Marker Labels: Cut from 0.014-inch (0.35-mm) thick aluminum sheet
with stamped, embossed or scribed legend and fitted with tabs and matching slots for permanently
securing around wire or cable jacket or around groups of conductors.

D.

Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch (50 by 50 by 1.3 mm), with stamped legend,
punched for use with self-locking nylon tie fastener.

PART 3 - EXECUTION
3.1

APPLICATIONS, GENERAL
A.

3.2

Products specified are for applications referenced in other Division 23 Sections. If more than
single-type material, device, or label is specified for listed applications, selection is Installer's
option.
EQUIPMENT IDENTIFICATION

A.

Install equipment labels with permanent adhesive on or near each item of mechanical equipment.
1.

2.
3.

Letter Size: Minimum 3/4-inch (19 mm) for name of units and proportionately larger
lettering for greater viewing distances. Include secondary lettering two-thirds to threefourths the size of principal lettering.
Data: Distinguish among multiple units, indicate operational requirements, indicate safety
and emergency precautions, warn of hazards and improper operations, and identify units.
Locate labels where accessible and visible. Include labels for each piece of mechanical
equipment and for the following general categories of equipment:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

Fuel-burning units, including boilers, furnaces, heaters, stills, and absorption units.
Pumps, compressors, chillers, condensers, and similar motor-driven units.
Heat exchangers, built-up coil banks, evaporators, cooling towers, heat recovery
units, and similar equipment.
Fans, blowers, primary balancing dampers, and mixing boxes.
Packaged HVAC central-station and zone-type units.
Tanks and pressure vessels.
Filters, humidifiers and water-treatment systems.
Fire dampers and fire/smoke dampers.
Humidifiers and pressure reducing valves.
Terminal units (supply air terminal boxes, exhaust air valves): For terminal units
located above ceiling, locate equipment label on the bottom or side of the terminal
unit where it will be visible from the designated ceiling access panel/tile. If utilizing
manufacturer’s labels, lettering shall be at least 1” tall. Permanent marker
handwritten labels with 2” tall letters are also acceptable. Do not paint over
manufacturer provided labels.
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Install access panel and door labels on equipment and shaft access panels.
PIPING IDENTIFICATION

A.

Install manufactured pipe label indicating service on each piping system. Install with flow
indication arrows showing direction of material flow in piping.
1.
2.
3.

B.

Locate pipe labels as follows:
1.
2.
3.
4.
5.
6.
7.

3.4

Pipes with OD, Including Insulation, Less Than 6 Inches (150 mm): Pretensioned pipe
labels. Use size to ensure a tight fit.
Pipes with OD, Including Insulation, Less Than 6 Inches (150 mm): Self-adhesive pipe
labels. Use color-coded, self-adhesive plastic tape, covering full circumference of pipe.
Pipes with OD, Including Insulation, 6 Inches (150 mm) and Larger: Self-adhesive pipe
labels. Use color-coded, self-adhesive plastic tape, at least 1-1/2 inches (38 mm) wide,
lapped at least 3 inches (75 mm) at both ends of pipe label, and covering full circumference
of pipe.

Near (within 24” of) each valve and control device.
Near each branch connection, excluding short takeoffs less than ten feet long for fixtures
and terminal units. Where flow pattern is not obvious, mark each pipe at branch.
Each side of penetrations through walls, floors, ceilings, and non-accessible enclosures.
At access doors, manholes, and similar access points that permit view of concealed piping.
Near major equipment items and other points of origination and termination.
Spaced at maximum intervals of 15 feet (4.5 m) along each run.
At a minimum of once over each room for each piping system present over that room.
Center the label in the pipe run over the room. If pipe length over the room is less than 15
feet than install labels at each wall penetration.

DUCT IDENTIFICATION
A.

Install duct labels with permanent adhesive on air ducts in the following color codes:
1.
2.
3.
4.
5.
6.

B.

Green: For cold-air supply ducts.
Yellow: For hot-air supply ducts.
Blue: For exhaust-, outside-, relief-, return-, and mixed-air ducts.
Red: For bio-hazard and isolation room exhaust ducts.
ASME A13.1 Colors and Designs: For hazardous material exhaust.
Letter Size: Minimum 1-inch (26 mm) and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-fourths the size of
principal lettering.

Stenciled Duct Option: Stenciled labels, showing service and direction of flow, may be provided
instead of laminated-plastic duct labels, if lettering larger than 1 inch (25 mm) high is needed for
proper identification because of distance from normal location of required identification.
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C.

Locate labels near points where ducts enter into concealed spaces and at maximum intervals of
15 feet (4.5 m) in each space where ducts are exposed or concealed by removable ceiling system.

D.

Duct marker identification shall indicate the associated fan system (e.g., “EF-3 exhaust”).

3.5

VALVE-TAG INSTALLATION
A.

3.6

Install tags on valves and control devices in piping systems, except check valves; valves within
factory-fabricated equipment units; faucets; convenience hose connections; at HVAC terminal
devices and at similar roughing-in connections of end-use fixtures and units. List tagged valves
in a valve schedule.
VALVE-SCHEDULE INSTALLATION

A.
3.7

Mount valve schedules on a wall in an accessible location in each major equipment room.
CEILING LABEL AND TEMPERATURE SENSOR LABEL INSTALLATION

A.

Provide ceiling labels to locate items above T-bar type lay-in panel ceilings. Locate at corner of
T-Bar grid closest to equipment. Items which are scheduled on the drawings shall have labels
which indicate their scheduled tag (e.g. “TB-201”). Items which are not scheduled on the
drawings shall have labels which indicate their name (e.g. “Fire damper”). Provide ceiling labels
for the following:
1.
2.
3.
4.

5.
6.
B.

3.8

HVAC terminal units (terminal boxes, fan powered terminal boxes, fan coil units, reheat
coils, etc.).
Fire dampers and fire/smoke dampers. Utilize ceiling tags “fire damper”, “fire/smoke
damper” etc. if not provided individual tag names by the Owner.
Steam traps, humidifiers and steam pressure reducing valves. Utilize ceiling tags “steam
trap”, “humidifier”, etc.
Controls components: Control panels, duct static pressure sensors, humidifier sensors,
control valves, control dampers, control air reducing valves, etc. Utilize ceiling tags
“control panel”, “pressure sensor”, etc.
Duct smoke detectors. Utilize ceiling tag “duct detector”.
Each valve which receives a valve tag. Utilize valve tag nomenclature for ceiling tag (e.g.
“CHWP-7”).

Provide thermostat labels on the inside cover of all thermostats with removable covers. For other
sensors, install label on top exterior surface. Label shall indicate equipment tag of controlled
device (e.g., TB-311). Clarify location of label with controls submittal.
ACCESS FLOOR TILE LABEL INSTALLATION

A.

Provide access floor tile labels to locate items below raised access floor. Locate on upper surface
of access tile. Provide access floor labels for the following:
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HVAC terminal units (terminal boxes, reheat coils, etc.).
Fire dampers and fire/smoke dampers.
Controls components: Control panels, duct static pressure sensors, humidifier sensors,
control valves, control dampers and control air reducing valves, etc.
Duct smoke detectors.
Each valve which receives a valve tag.

WARNING LABEL INSTALLATION
A.

3.10
A.

3.11
A.
3.12

Write required message on and attach warning labels to equipment and other items (e.g.,
hazardous ductwork systems) where required.
ADJUSTING
Relocate mechanical identification materials and devices that have become visually blocked by
other work.
CLEANING
Clean faces of mechanical identification devices and glass frames of valve schedules.
TEMPERATURE CONTROL LABEL INSTALLATION

A.

Control panels shall receive equipment labels where the number of the panel matches that on the
controls submittal.

B.

All control raceways and junction boxes shall be identified with preprinted self-adhesive vinyl
labels.

C.

All cables not located within raceways shall be identified at maximum 25 foot intervals.

D.

Control raceways shall be identified at maximum 15 foot intervals within rooms with no ceiling
and at a minimum once over each room the raceway passes through.

END OF SECTION 23 05 53
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING FOR HVAC
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes testing, adjusting and balancing HVAC systems to produce design
objectives, including the following:
1.
2.
3.
4.
5.
6.

1.3

Balancing airflow and water flow within distribution systems, including submains,
branches and terminals, to indicated quantities according to specified tolerances.
Adjusting total HVAC systems to provide indicated quantities.
Measuring electrical performance of HVAC equipment.
Setting quantitative performance of HVAC equipment.
Verifying that automatic control devices are functioning properly.
Reporting results of the activities and procedures specified in this Section.

DEFINITIONS
A.

AABC: Associated Air Balance Council.

B.

NEBB: National Environmental Balancing Bureau.

C.

TAB: Testing, adjusting, and balancing.

D.

TAB Specialist: An entity engaged to perform TAB Work.

1.4

SUBMITTALS
A.

LEED Submittal:
1.

B.

Air-Balance Report for LEED Prerequisite EQ 1: Documentation of work performed for
ASHRAE 62.1-2004, Section 7.2.2, "Air Balancing."

Qualification Data: Within 30 days of Contractor’s Notice To Proceed, submit documentation
that the TAB Contractor and this Project’s TAB team members meet the qualifications specified
in “Quality Assurance” Article. This documentation shall include the following:
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A list of the names of all individual on-site Field Supervisors and TAB Technicians who
may be assigned to the project.
A statement that each of the individual listed on-site Field Supervisors and TAB
Technicians has met the experience and certification requirements of the specification.
A statement that each of the individual listed on-site Field Supervisors and TAB
Technicians has received the required training from the selected Controls Supplier.
A statement noting that apprentice labor may be utilized for lesser skilled tasks if under the
direct supervision of one of the listed individual on-site Field Supervisors and TAB
Technicians who is on-site at all times the apprentice is working.

C.

Contract Documents Examination Report: Within 45 days of Contractor's Notice to Proceed,
submit the Contract Documents review report as specified in Part 3.

D.

Strategies and Procedures Plan: Within 90 days of Contractor's Notice to Proceed, submit TAB
strategies and step-by-step procedures as specified in "Preparation" Article.

E.

Pencil-copy initial TAB reports, sent directly to the Engineer, as system TAB progresses.

F.

Certified TAB reports.

G.

Instrument calibration reports, to include the following:
1.
2.
3.
4.
5.

H.

1.5

Instrument type and make.
Serial number.
Application.
Dates of use.
Dates of calibration. Calibration dates shall be within a period of six months prior to the
first recorded measurements on the project site.

Additional testing reports with verified conditions noted, description of adjustments made and
outstanding corrective action items required by other trades.
QUALITY ASSURANCE

A.

TAB Contractor Qualifications: Shall meet the following minimum requirements:
1.

TAB Contractor shall be either:
a.
b.
c.

2.

A current certified member of AABC, registered in the state of the project site.
A current certified member of NEBB, registered in the state of the project site.
A registered Professional Engineer licensed in the state of the project site that
specialized in the testing, adjusting and balancing of systems with a minimum of ten
years of documented experience.

Testing, adjusting and balancing shall be completed under the direct field supervision of
the TAB Field Supervisor. The TAB Field Supervisor shall be either:
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a.

b.

c.
3.

b.
c.

5.
6.

7.
8.

9.

10.

11.
B.

A direct employee of the TAB Contractor who is currently certified as an AABC
Test and Balance Engineer with at least ten years of demonstrated working
experience in the testing, adjusting and balancing of building HVAC systems.
A direct employee of the TAB Contractor who is currently certified as NEBB
Qualified TAB Supervisor with at least ten years of demonstrated working
experience in the testing, adjusting and balancing of building HVAC systems.
A registered Professional Engineer that specialized in the testing, adjusting and
balancing of systems with a minimum of ten years of documented experience.

All testing, adjusting and balancing work shall be completed by a TAB technician. The
TAB technician shall be either:
a.

4.
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An employee of the TAB Contractor and who is certified by AABC as a test and
balance technician.
An employee of the TAB Contractor and who is certified by NEBB as a qualified
TAB technician.
A registered Professional Engineer that specialized in the testing, adjusting and
balancing of systems with a minimum of ten years of documented experience.

In addition to the technical capabilities described herein, the TAB Contractor demonstrates
a production capability to plan, control, and integrate manpower and other resources
necessary for successful contract completion.
TAB Contractor shall have received software training from the selected Controls Supplier
applicable to the software and hardware which will be provided for this project.
TAB Contractor shall have on the project site all required software and hardware necessary
from the selected Controls Supplier to perform testing, adjusting and balancing required
tasks.
TAB Contractor shall be listed on the Bid Form on bid day.
[TAB Contractor shall not be owned by any of the following contractors nor subcontractors
on this project:]
a.
[General Contractor.]
b.
[Mechanical Contractor.]
c.
[Electrical Contractor.]
d.
[Temperature Controls Contractor.]
TAB Contractor shall have at least five years documented experience in the testing,
adjusting and balancing of commercial DDC controls. The Owner may ask to verify the
qualifications and experience for all field installation technicians assigned to the project
prior to the approval of the TAB Contractor.
TAB Contractor shall submit a statement acknowledging agreement with the applicable
manufacturer’s design guidelines covering the installation of controls and the subsequent
requirements of the TAB Contractor.
TAB Contractor shall attend a one hour familiarization session immediately following the
project preconstruction meeting.

TAB Conference: Meet with Engineer, Owner, Construction Manager, and Commissioning
Authority on approval of the TAB strategies and procedures plan to develop a mutual
understanding of the details. Require the participation of the TAB field supervisor and
technicians. Provide seven days' advance notice of scheduled meeting time and location.
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1.

Agenda Items:
a.
b.
c.
d.

C.
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The Contract Documents examination report.
The TAB plan.
Coordination and cooperation of trades and subcontractors.
Coordination of documentation and communication flow.

Certify TAB field data reports and perform the following:
1.
2.

Review field data reports to validate accuracy of data and to prepare certified TAB reports.
Certify that the TAB team complied with the approved TAB plan and the procedures
specified and referenced in this Specification.

D.

TAB Report Forms: Use standard TAB contractor's forms.

E.

Instrumentation Type, Quantity, Accuracy, and Calibration: As described in ASHRAE 111,
Section 5, "Instrumentation."

1.6

PROJECT CONDITIONS
A.

1.7

Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial
Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.
COORDINATION

A.

Notice: Provide seven days' advance notice for each test. Include scheduled test dates and times.

B.

Perform TAB after leakage and pressure tests on air and water distribution systems have been
satisfactorily completed.

C.

The TAB Agent shall telephone the Engineer while on-site TAB work is being undertaken.
Provide pencil copy handwritten data directly to the Engineer via fax while on-site TAB work is
being undertaken.

PART 2 - PRODUCTS (Not Applicable)
PART 3 - EXECUTION
3.1

TAB SPECIALISTS
A.

Subject to compliance with requirements, engage one of the following:
1.

Central Indiana:
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a.
b.
2.

Kahoe Air Balance.

Springfield, Illinois:
a.
b.
c.

8.

Flo-Tech.
Midwest Roofing and Sheet Metal.

Charleston, West Virginia:
a.

7.

Fluid Dynamics, Inc., Fort Wayne, Indiana.

Evansville, Indiana:
a.
b.

6.

Fluid Dynamics, Inc., Fort Wayne, Indiana.
Mechanical Test and Balance, Crown Point, Indiana.
Independent Testing and Balancing, Wheaton, Illinois.
Circle ‘R’ Mechanical

Northeastern/ South Bend
a.

5.

Mechanical Test and Balance, Crown Point, Indiana.
Independent Testing and Balancing, Wheaton, Illinois.
Controlled Environmental Testing and Balancing, Schaumburg, Illinois.
International Test and Balance, Inc., Des Plaines, Illinois.

Northwest Indiana:
a.
b.
c.
d.

4.

Fulton Air Balance.
Midwest Balance and Service.

Chicago:
a.
b.
c.
d.

3.
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IL Certified Testing, Inc., 500 Juniper Drive, Petersburg, Illinois 62675, (217) 6323479.
Thermodynamic Balance, Inc., 25218 North 2175 East Road, Lexington, Illinois
61753, (309) 365-2520.
System Testing and Analysis, 11730 Old Ballas Road, Creve Coeur, Missouri
63141, (314) 567-6011.

Central Texas:
a.
b.
c.

TAB Technologies
Campos Engineering.
Engineered Air Balance (EAB).
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EXAMINATION
A.

Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems' designs that may preclude proper TAB of systems and equipment.

B.

Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify
that locations of these balancing devices are accessible.

C.

Examine the final submittals for HVAC systems and equipment.

D.

Examine design data including HVAC system descriptions, statements of design assumptions for
environmental conditions and systems' output, and statements of philosophies and assumptions
about HVAC system and equipment controls.

E.

Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify
that they meet the leakage class of connected ducts as specified in Division 23 Section "Metal
Ducts" and are properly separated from adjacent areas. Verify that penetrations in plenum walls
are sealed and fire-stopped if required.

F.

Examine equipment performance data including fan and pump curves.
1.

2.

Relate performance data to Project conditions and requirements, including system effects
that can create undesired or unpredicted conditions that cause reduced capacities in all or
part of a system.
Calculate system-effect factors to reduce performance ratings of HVAC equipment when
installed under conditions different from the conditions used to rate equipment
performance. To calculate system effects for air systems, use tables and charts found in
AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design."
Compare results with the design data and installed conditions.

G.

Examine system and equipment installations and verify that field quality-control testing, cleaning,
and adjusting specified in individual Sections have been performed.

H.

Examine test reports specified in individual system and equipment Sections.

I.

Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and
tight, and equipment with functioning controls is ready for operation.

J.

Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible
and their controls are connected and functioning.

K.

Examine strainers. Verify that startup screens are replaced by permanent screens with indicated
perforations.

L.

Examine three-way valves for proper installation for their intended function of diverting or
mixing fluid flows.

M.

Examine heat-transfer coils for correct piping connections and for clean and straight fins.
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N.

Examine system pumps to ensure absence of entrained air in the suction piping.

O.

Examine operating safety interlocks and controls on HVAC equipment.

P.

Examine automatic temperature system components to verify the following:
1.
2.
3.

4.
5.
6.
7.
8.
9.
10.
Q.

3.3
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Dampers, valves and other controlled devices operate by the intended controller.
Dampers and valves are in the position indicated by the controller.
Integrity of valves and dampers for free and full operation and for tightness of fully closed
and fully open position. This includes dampers in multi-zone units, mixing boxes and
variable air volume terminals.
Automatic modulating and shutoff valves, including 2-way valves and 3-way mixing and
diverting valves, are properly connected.
Thermostats and humidistats are located to avoid adverse affects of sunlight, drafts and
cold walls.
Sensors are located to sense only the intended conditions.
Sequence of operation for control modes is according to the Contract Documents.
Controller setpoints are set at design values. Observe and record system reactions to
changes in conditions. Record default setpoints if different from design values.
Interlocked systems are operating.
Changeover from heating to cooling mode occurs according to design values.

Report deficiencies discovered before and during performance of TAB procedures. Observe and
record system reactions to changes in conditions. Record default set points if different from
indicated values.
PREPARATION

A.

Prepare a TAB plan that includes strategies and step-by-step procedures.

B.

Complete system-readiness checks and prepare reports. Verify the following:
1.
2.
3.
4.
5.
6.
7.
8.

3.4

Permanent electrical-power wiring is complete.
Hydronic systems are filled, clean, and free of air.
Automatic temperature-control systems are operational.
Equipment and duct access doors are securely closed.
Balance, smoke, and fire dampers are open.
Isolating and balancing valves are open and control valves are operational.
Ceilings are installed in critical areas where air-pattern adjustments are required and access
to balancing devices is provided.
Windows and doors can be closed so indicated conditions for system operations can be
met.

GENERAL PROCEDURES FOR TESTING AND BALANCING
A.

Perform testing and balancing procedures on each system according to the procedures contained
in AABC's "National Standards for Total System Balance," ASHRAE 111 NEBB's "Procedural
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Standards for Testing, Adjusting, and Balancing of Environmental Systems," SMACNA's
"HVAC Systems - Testing, Adjusting, and Balancing," and in this Section.
1.
B.

Comply with requirements in ASHRAE 62.1-2004, Section 7.2.2, "Air Balancing."

Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum
extent necessary for TAB procedures.
1.
2.
3.

After testing and balancing, patch probe holes in ducts with same material and thickness
as used to construct ducts.
After testing and balancing, install test ports and duct access doors that comply with
requirements in Division 23 Section "Air Duct Accessories."
Install and join new insulation that matches removed materials. Restore insulation,
coverings, vapor barrier, and finish according to Division 23 Section "HVAC Insulation."

C.

Mark equipment and balancing devices, including damper-control positions, valve position
indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable,
permanent identification material to show final settings.

D.

Take and report testing and balancing measurements in inch-pound (IP) units.

3.5

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
A.

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

B.

Prepare schematic diagrams of systems' "as-built" duct layouts.

C.

For variable-air-volume systems, develop a plan to simulate diversity. Submit this plan to all
contractors to verify phasing and occupancy concerns. Submit plan to the Engineer prior to
execution.

D.

Determine the best locations in main and branch ducts for accurate duct-airflow measurements.

E.

Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air
dampers through the supply-fan discharge and mixing dampers. Communicate concerns about
potential stratification directly to the Engineer.

F.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

G.

Verify that motor starters are equipped with properly sized thermal protection.

H.

Check dampers for proper position to achieve desired airflow path.

I.

Check for airflow blockages.

J.

Check condensate drains for proper connections and functioning.
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K.

Check for proper sealing of air-handling-unit components.

L.

Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts."

M.

Measure and record for each terminal unit the static air pressure and the damper position (% open)
when recording the maximum airflow readings for the space.

3.6

PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
A.

Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by
fan manufacturer.
1.

Measure total airflow.
a.

2.

Measure fan static pressures as follows to determine actual static pressure:
a.
b.
c.

d.
3.

5.

6.

7.

Measure outlet static pressure as far downstream from the fan as practical and
upstream from restrictions in ducts such as elbows and transitions.
Measure static pressure directly at the fan outlet or through the flexible connection.
Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as
possible, upstream from the flexible connection, and downstream from duct
restrictions.
Measure inlet static pressure of double-inlet fans through the wall of the plenum that
houses the fan.

Measure static pressure across each component that makes up an air-handling unit, rooftop
unit, and other air-handling and -treating equipment.
a.

4.

Where sufficient space in ducts is unavailable for Pitot-tube traverse measurements,
measure airflow at terminal outlets and inlets and calculate the total airflow.

Report the cleanliness status of filters and the time static pressures are measured.

Measure static pressures entering and leaving other devices, such as sound traps, heatrecovery equipment, and air washers, under final balanced conditions.
Review Record Documents to determine variations in design static pressures versus actual
static pressures. Calculate actual system-effect factors. Recommend adjustments to
accommodate actual conditions.
Obtain approval from Engineer for adjustment of fan speed higher or lower than indicated
speed. Comply with requirements in Division 23 Sections for air-handling units for
adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit
performance.
Do not make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor
amperage to ensure that no overload will occur. Measure amperage in full-cooling, fullheating, economizer, and any other operating mode to determine the maximum required
brake horsepower.
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8.

B.

Replace sheaves and belts as required to deliver the necessary airflow through the system
accounting for all system losses. Coordinate final belt and sheave sizes with unit
manufacturers. Refer to individual Division 23 specifications for additional information.

Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated
airflows within specified tolerances.
1.

Measure airflow of submain and branch ducts.
a.

2.
3.
C.

Measure static pressure at a point downstream from the balancing damper, and adjust
volume dampers until the proper static pressure is achieved.
Remeasure each submain and branch duct after all have been adjusted. Continue to adjust
submain and branch ducts to indicated airflows within specified tolerances.

Measure terminal outlets using a direct-reading hood or outlet manufacturer's written
instructions and calculating factors.

Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of
indicated values. Make adjustments using branch volume dampers rather than extractors and the
dampers at air terminals.
1.

2.
3.7

Where sufficient space in submain and branch ducts is unavailable for Pitot-tube
traverse measurements, measure airflow at terminal outlets and inlets and calculate
the total airflow for that zone.

Measure air outlets and inlets without making adjustments.
1.

D.
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Adjust each outlet in same room or space to within specified tolerances of indicated
quantities without generating noise levels above the limitations prescribed by the Contract
Documents.
Adjust patterns of adjustable outlets for proper distribution without drafts.

PROCEDURES FOR DUAL-DUCT SYSTEMS
A.

Verify that the cooling coil is capable of full-system airflow, and set mixing boxes at full-cold
airflow position for fan volume.

B.

Measure static pressure in both hot and cold ducts at the end of the longest duct run to determine
that sufficient static pressure exists to operate controls of mixing boxes and to overcome
resistance in the ducts and outlets downstream from mixing boxes.
1.

C.

If insufficient static pressure exists, increase airflow at the fan.

Test and adjust the constant-volume mixing boxes as follows:
1.
2.

Verify both hot and cold operations by adjusting the thermostat and observing changes in
air temperature and volume.
Verify sufficient inlet static pressure before making volume adjustments.
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Adjust mixing boxes to indicated airflows within specified tolerances. Measure airflow by
Pitot-tube traverse readings or by measuring static pressure at mixing-box taps if provided
by mixing-box manufacturer.

D.

Do not overpressurize ducts.

E.

Remeasure static pressure in both hot and cold ducts at the end of the longest duct run to determine
that sufficient static pressure exists to operate controls of mixing boxes and to overcome
resistance in the ducts and outlets downstream from mixing boxes.

F.

Adjust variable-air-volume, dual-duct systems in the same way as constant-volume, dual-duct
systems; adjust maximum- and minimum-airflow setting of each mixing box.

3.8

PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS
A.

Compensating for Diversity: When the total airflow of all terminal units is more than the
indicated airflow of the fan, place a selected number of terminal units at a minimum set-point
airflow with the remainder at maximum-airflow condition until the total airflow of the terminal
units equals the indicated airflow of the fan. Select the reduced-airflow terminal units so they are
distributed evenly among the branch ducts.

B.

Pressure-Independent, Variable-Air-Volume Systems: After the fan systems have been adjusted,
adjust the variable-air-volume systems as follows:
1.
2.

3.
4.

5.

Set outdoor-air dampers at minimum, and set return- and exhaust-air dampers at a position
that simulates full-cooling load.
Select the terminal unit that is most critical to the supply-fan airflow and static pressure.
Measure static pressure. Adjust system static pressure so the entering static pressure for
the critical terminal unit is not less than the sum of the terminal-unit manufacturer's
recommended minimum inlet static pressure plus the static pressure needed to overcome
terminal-unit discharge system losses.
Measure total system airflow. Adjust to within indicated airflow.
Set terminal units at maximum airflow and adjust controller or regulator to deliver the
designed maximum airflow. Use terminal-unit manufacturer's written instructions to make
this adjustment. When total airflow is correct, balance the air outlets downstream from
terminal units the same as described for constant-volume air systems.
Set terminal units at minimum airflow and adjust controller or regulator to deliver the
designed minimum airflow. Check air outlets for a proportional reduction in airflow the
same as described for constant-volume air systems.
a.

6.

If air outlets are out of balance at minimum airflow, report the condition but leave
outlets balanced for maximum airflow.

Remeasure the return airflow to the fan while operating at maximum return airflow and
minimum outdoor airflow.
a.

Adjust the fan and balance the return-air ducts and inlets the same as described for
constant-volume air systems.
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7.

8.
3.9
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Measure static pressure at the most critical terminal unit and adjust the static-pressure
controller at the main supply-air sensing station to ensure that adequate static pressure is
maintained at the most critical unit.
Record final fan-performance data.

PROCEDURES FOR MULTIZONE SYSTEMS
A.

Set unit at maximum airflow through the cooling coil.

B.

Adjust each zone's balancing damper to achieve indicated airflow within the zone.

3.10

PROCEDURES FOR INDUCTION-UNIT SYSTEMS

A.

Balance primary-air risers by measuring static pressure at the nozzles of the top and bottom units
of each riser to determine which risers must be throttled. Adjust risers to indicated airflow within
specified tolerances.

B.

Adjust each induction unit.

3.11

GENERAL PROCEDURES FOR HYDRONIC SYSTEMS

A.

Prepare test reports with pertinent design data, and number in sequence starting at pump to end
of system. Check the sum of branch-circuit flows against the approved pump flow rate. Correct
variations that exceed plus or minus 5 percent.

B.

Prepare schematic diagrams of systems' "as-built" piping layouts.

C.

Prepare hydronic systems for testing and balancing according to the following, in addition to the
general preparation procedures specified above:
1.
2.
3.
4.
5.

6.
7.
8.

Open all manual valves for maximum flow.
Check liquid level in expansion tank.
Check makeup water-station pressure gage for adequate pressure for highest vent.
Check flow-control valves for specified sequence of operation, and set at indicated flow.
Set differential-pressure control valves at the specified differential pressure. Do not set at
fully closed position when pump is positive-displacement type unless several terminal
valves are kept open.
Set system controls so automatic valves are wide open to heat exchangers.
Check pump-motor load. If motor is overloaded, throttle main flow-balancing device so
motor nameplate rating is not exceeded.
Check air vents for a forceful liquid flow exiting from vents when manually operated.
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A.
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PROCEDURES FOR HYDRONIC SYSTEMS
Measure water flow at pumps. Use the following procedures except for positive-displacement
pumps:
1.

Verify impeller size by operating the pump with the discharge valve closed. Read pressure
differential across the pump. Convert pressure to head and correct for differences in gage
heights. Note the point on manufacturer's pump curve at zero flow and verify that the pump
has the intended impeller size.
a.

2.

Check system resistance. With all valves open, read pressure differential across the pump
and mark pump manufacturer's head-capacity curve. Measure and record system resistance
with balance valve wide open. Adjust pump discharge valve until indicated water flow is
achieved.
a.

3.

4.

If impeller sizes must be adjusted to achieve pump performance, obtain approval
from Engineer and comply with requirements in Division 23 Section "Hydronic
Pumps."

Monitor motor performance during procedures and do not operate motors in
overload conditions.

Verify pump-motor brake horsepower. Calculate the intended brake horsepower for the
system based on pump manufacturer's performance data. Compare calculated brake
horsepower with nameplate data on the pump motor. Report conditions where actual
amperage exceeds motor nameplate amperage.
Report flow rates that are not within plus or minus 10 percent of design.

B.

Measure flow at all automatic flow control valves to verify that valves are functioning as
designed.

C.

Measure flow at all pressure-independent characterized control valves, with valves in fully open
position, to verify that valves are functioning as designed.

D.

Set calibrated balancing valves, if installed, at calculated presettings.

E.

Measure flow at all stations and adjust, where necessary, to obtain first balance.
1.

System components that have Cv rating or an accurately cataloged flow-pressure-drop
relationship may be used as a flow-indicating device.

F.

Measure flow at main balancing station and set main balancing device, if installed, to achieve
flow that is 5 percent greater than indicated flow.

G.

Adjust balancing stations to within specified tolerances of indicated flow rate as follows:
1.
2.

Determine the balancing station with the highest percentage over indicated flow.
Adjust each station in turn, beginning with the station with the highest percentage over
indicated flow and proceeding to the station with the lowest percentage over indicated flow.

TESTING, ADJUSTING, AND BALANCING FOR HVAC

23 05 93 - 13

Dekalb Housing Authority
Taylor Street Plaza Boilers Replacement
RFP-19-0064
TRCWW#19SPI413
3.
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Record settings and mark balancing devices.

H.

Measure pump flow rate and make final measurements of pump amperage, voltage, pump and
motor rpm, pump heads, and systems' pressures and temperatures including outdoor-air
temperature.

I.

Measure the differential-pressure-control-valve settings existing at the conclusion of balancing.

J.

Check settings and operation of each safety valve. Record settings.

3.13

PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS

A.

Balance systems with automatic two- and three-way control valves by setting systems at
maximum flow through heat-exchanger terminals and proceed as specified above for hydronic
systems.

B.

Measure and record variable speed controller output speed, Hertz, voltage (each leg) and pump
speed and pressures with all individual zone control valves wide open and at their balanced
settings.

3.14

PROCEDURES FOR PRIMARY-SECONDARY HYDRONIC SYSTEMS

A.

Balance the primary circuit flow first and then balance the secondary circuits.

B.

Confirm that crossover flow is zero under various operating scenarios of chiller or boiler staging.

3.15

PROCEDURES FOR STEAM SYSTEMS

A.

Measure and record upstream and downstream pressure of each piece of equipment.

B.

Measure and record upstream and downstream steam pressure of pressure-reducing valves.

C.

Check settings and operation of automatic temperature-control valves, self-contained control
valves, and pressure-reducing valves. Record final settings.

D.

Check settings and operation of each safety valve. Record settings.

E.

Verify the operation of each steam trap.

3.16

PROCEDURES FOR HEAT EXCHANGERS

A.

Measure water flow through all circuits.

B.

Adjust water flow to within specified tolerances.

C.

Measure inlet and outlet water temperatures.
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D.

Measure inlet steam pressure.

E.

Check settings and operation of safety and relief valves. Record settings.

3.17
A.

PROCEDURES FOR MOTORS
Motors: Test at final balanced conditions and record the following data:
1.
2.
3.
4.
5.
6.
7.

B.

3.18
A.

PROCEDURES FOR CHILLERS
Balance water flow through each evaporator and condenser to within specified tolerances of
indicated flow with all pumps operating. With only one chiller operating in a multiple chiller
installation, do not exceed the flow for the maximum tube velocity recommended by the chiller
manufacturer. Measure and record the following data with each chiller operating at design
conditions:

3.
4.
5.
6.
7.

A.

Manufacturer's name, model number, and serial number.
Motor horsepower rating.
Motor rpm.
Efficiency rating.
Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.
Starter thermal-protection-element rating.

Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying
from minimum to maximum. Test the manual bypass of the controller to prove proper operation.
Record observations including name of controller manufacturer, model number, serial number,
and nameplate data.

1.
2.

3.19
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Evaporator-water entering and leaving temperatures, pressure drop, and water flow.
For water-cooled chillers, condenser-water entering and leaving temperatures, pressure
drop, and water flow.
Evaporator and condenser refrigerant temperatures and pressures, using instruments
furnished by chiller manufacturer.
Power factor if factory-installed instrumentation is furnished for measuring kilowatts.
Kilowatt input and full load amp draw if factory-installed instrumentation is furnished for
measuring kilowatts.
Capacity: Calculate in tons of cooling.
For air-cooled chillers, verify condenser-fan rotation and record fan and motor data
including number of fans and entering- and leaving-air temperatures.

PROCEDURES FOR COOLING TOWERS
Shut off makeup water for the duration of the test, and verify that makeup and blowdown systems
are fully operational after tests and before leaving the equipment. Perform the following tests
and record the results:
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1.
2.
3.
4.
5.
6.
7.
8.
3.20

Measure condenser-water flow to each cell of the cooling tower.
Measure entering- and leaving-water temperatures.
Measure wet- and dry-bulb temperatures of entering air.
Measure wet- and dry-bulb temperatures of leaving air.
Measure condenser-water flow rate recirculating through the cooling tower.
Measure cooling-tower spray pump discharge pressure.
Adjust water level and feed rate of makeup water system.
Measure flow through bypass.

PROCEDURES FOR CONDENSING UNITS

A.

Verify proper rotation of fans.

B.

Measure entering- and leaving-air temperatures.

C.

Record compressor data.

3.21
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PROCEDURES FOR BOILERS

A.

Hydronic Boilers: Measure and record entering- and leaving-water temperatures and water flow.

B.

Steam Boilers: Measure and record entering-water temperature and flow and leaving-steam
pressure, temperature, and flow.

3.22
A.

PROCEDURES FOR HEAT-TRANSFER COILS
Measure, adjust, and record the following data for each water coil:
1.
2.
3.
4.
5.
6.
7.

B.

Measure, adjust, and record the following data for each electric heating coil:
1.
2.
3.
4.
5.
6.

C.

Entering- and leaving-water temperature.
Water flow rate.
Water pressure drop.
Dry-bulb temperature of entering and leaving air.
Wet-bulb temperature of entering and leaving air for cooling coils.
Airflow.
Air pressure drop.

Nameplate data.
Airflow.
Entering- and leaving-air temperature at full load.
Voltage and amperage input of each phase at full load and at each incremental stage.
Calculated kilowatt at full load.
Fuse or circuit-breaker rating for overload protection.

Measure, adjust, and record the following data for each steam coil:
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1.
2.
3.
4.
D.

A.

Perform a preconstruction inspection of existing equipment that is to remain and be reused.

3.
4.
5.
6.
7.
8.

Measure and record the operating speed, airflow, and static pressure of each fan.
Measure motor voltage and amperage. Compare the values to motor nameplate
information.
Check the refrigerant charge.
Check the condition of filters.
Check the condition of coils.
Check the operation of the drain pan and condensate-drain trap.
Check bearings and other lubricated parts for proper lubrication.
Report on the operating condition of the equipment and the results of the measurements
taken. Report deficiencies.

Before performing testing and balancing of existing systems, inspect existing equipment that is
to remain and be reused to verify that existing equipment has been cleaned and refurbished.
Verify the following:
1.
2.
3.
4.
5.
6.

C.

Dry-bulb temperature of entering and leaving air.
Wet-bulb temperature of entering and leaving air.
Airflow.
Air pressure drop.
Refrigerant suction pressure and temperature.

PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS

1.
2.

B.

Dry-bulb temperature of entering and leaving air.
Airflow.
Air pressure drop.
Inlet steam pressure.

Measure, adjust, and record the following data for each refrigerant coil:
1.
2.
3.
4.
5.

3.23
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New filters are installed.
Coils are clean and fins combed.
Drain pans are clean.
Fans are clean.
Bearings and other parts are properly lubricated.
Deficiencies noted in the preconstruction report are corrected.

Perform testing and balancing of existing systems to the extent that existing systems are affected
by the renovation work.
1.
2.

Compare the indicated airflow of the renovated work to the measured fan airflows, and
determine the new fan speed and the face velocity of filters and coils.
Verify that the indicated airflows of the renovated work result in filter and coil face
velocities and fan speeds that are within the acceptable limits defined by equipment
manufacturer.
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3.

4.
3.24
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If calculations increase or decrease the air flow rates and water flow rates by more than 5
percent, make equipment adjustments to achieve the calculated rates. If increase or
decrease is 5 percent or less, equipment adjustments are not required.
Balance each air outlet.

TEMPERATURE CONTROL VERIFICATION

A.

Verify that controllers are calibrated and commissioned.

B.

Check transmitter and controller locations and note conditions that would adversely affect control
functions.

C.

Record controller settings and note variances between setpoints, controller readings and actual
measurements.

D.

Verify operation of limiting controllers (i.e., high and low temperature controllers).

E.

Verify free travel and proper operation of control devices such as damper and valve operators.

F.

Verify sequence of operation of control devices. Note air pressures and device positions and
correlate with airflow and water flow measurements. Note the speed of response to input changes.

G.

Confirm interaction of electrically operated switch transducers.

H.

Confirm interaction of interlock and lockout systems.

I.

Verify main control supply air pressure and observe compressor and dryer operations.

J.

Record voltages of power supply and controller output. Determine if the system operates on a
ground or non-grounded power supply.

K.

Note operation of electric actuators using spring return for proper fail safe operations.

L.

For each system with airflow measuring station, record the calibration data, actual airflow and
measured sensor process variable at minimum airflow, maximum airflow, and halfway between
minimum and maximum airflow settings.

M.

With each piece of equipment in operation under the fully automatic control of the Building
Automation System, perform the following test:
1.

2.
3.
4.

Throw the disconnect to the off position. For equipment driven by a variable frequency
drive, switch the breaker feeding the drive to the “off” position. Simultaneously remove
power from the Building Automation System controller which controls that piece of
equipment.
Remain in the un-energized condition for eight seconds.
Return disconnect and breaker to their normal “on” position. Return power to controls.
Document normal operation of the equipment after power interruption (normal speed,
normal position, normal pressure, etc.).
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N.

Measure and record the discharge air temperature from each terminal unit, fan coil unit and
induction unit. Cooling and heating systems shall be operational during this test. Report all
cooling discharge air temperatures that are above 55 deg. F to the proper contractors for
remediation. Report all heating discharge air temperatures that are less than 90 deg. F to the proper
contractor for remediation.

O.

Report all results in writing for all verification activities.

3.25

FULL AIRFLOW TESTING

A.

Prior to performing building pressurization testing, perform full airflow testing on each floor, one
floor at a time, to be witnessed by the Mechanical Engineer.

B.

Adjust diffuser throws prior to full airflow testing.

C.

In fully automatic control, reset each supply terminal unit temperature control setpoint to 55 deg
F and verify maximum simultaneous flow at all terminal units. Record percentage open position
of the five most hydraulically remote terminal units while simultaneously measuring static
pressure at each of the five terminal units and at all the system static pressure sensors. Measure
supply air temperature at the DDC sensor and compare to sensor reading. Investigate
temperatures which indicate reheat valve is not fully closed. Adjust static pressure sensor setpoint
such that the most hydraulically remote terminal box is 85 percent open. Rerecord percentage
open position at the five most hydraulically remote terminal units while simultaneously
measuring static pressure at each of the five terminal units and at the system static pressure
sensors. With the floor still in full airflow and with the final static pressure setpoint in operation,
identify acoustic issues for investigation by the Mechanical Engineer. Measure supply air by duct
traverse in locations suitable to confirm airflow serving the floor.

D.

Report all results in writing.

3.26

BUILDING PRESSURIZATION

A.

Measure building pressurizations across doors at all existing buildings and exterior doors in full
automatic occupied mode.

B.

Adjust corridor and other constant volume terminal boxes and exhaust valves as clarified by
Engineer.

C.

Repeat testing in full automatic unoccupied mode.

D.

Remeasure differential pressure across doors and readjust as clarified.

E.

Report all results in writing.
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3.27
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SPECIAL SYSTEMS

A.

Special systems include isolation rooms, protective environment rooms, operating rooms, clean
rooms and pharmacies. Special systems include all spaces equipped with a pressure monitor or
pressure indicating device. Special systems also include animal housing spaces.

B.

Initial Tests:
1.
2.
3.
4.
5.

C.

Final Tests:
1.
2.

3.
4.

3.28
A.

Measure static pressure differential across all door undercuts with systems operating in full
automatic control.
Adjust airflows at all exhaust, return and supply boxes as clarified by the Engineer.
Remeasure static pressure differential across all door undercuts with systems operating in
full automatic control. Record damper positions.
Readjust airflows as clarified by Engineer. Adjust system pressure settings as clarified by
Engineer.
Coordinate with cleanroom certifier for BSC testing and adjusting.

After receiving clarification of initial tests and with BSC setup by certifier complete, adjust
airflows as clarified by Engineer.
Assist TCC in calibrating pressure transmitters. Record all pressures measured with TAB
equipment while simultaneously recording the readings at the Owner’s operating
workstation. Provide a sketch with doors and room numbers, pressures and flows for each
special system. Report all results in writing.
Measure static pressure differential across all door undercuts. Measure percentage open of
each control valve.
Re-perform static pressure readings in presence of the Owner and Engineer. Adjust as
required. Record all pressures measured with TAB equipment while simultaneously
recording the readings at the Owner’s operating workstation. Provide a sketch with doors
and room numbers, pressures and flows for each special system. Report all results in
writing.

KITCHEN EXHAUST HOODS
Determine total airflow into the room where the hood is located and balance systems to ensure
adequate air supply to all hoods.
1.
2.
3.
4.
5.
6.

Energize the exhaust fan and adjust airflow to provide the required air volume.
Measure exhaust airflow volume by measuring airflow at hood opening.
Measure air velocity using Pitot-tube traverse method.
Record each face velocity measurement taken at 4- to 6-inch (100- to 150-mm) increments
over the entire hood opening.
Calculate the average face velocity by averaging all velocity measurements.
Calculate the airflow volume of exhaust hood face velocity by multiplying the calculated
average face velocity by the opening area. Compare this quantity with exhaust volume at
exhaust fan and report duct leakage.
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7.

8.
9.
10.
3.29
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Measure airflow volume supplied by makeup fan. Verify that the makeup system supplies
the proper amount of air to keep the space at the indicated pressure with the exhaust systems
in all operating conditions.
Retest for average face velocity. Adjust fan drives and other parts of the system to provide
the indicated average face velocity and the indicated auxiliary air supply percentages.
Retest and adjust the systems until hood performance complies with Contract Documents.
Report all results in writing.

PRESSURE CONTROLLED EXHAUST SYSTEM

A.

With all connected exhaust devices in operation, adjust plenum setpoint such that the most
hydraulically remote exhaust valve are 15 percent closed. Manually adjust speed of variable
speed controller such that bypass pressure dampers just close. Measure fan airflow speed and
other operating characteristics. This should equal the summation of the exhaust valve flows plus
leakage.

B.

False load the filter banks (equally across banks to avoid deflection) such that the final filter
pressure drop scheduled is achieved. Record bypass damper position and Measure fan airflow,
speed and other operating characteristics. Communicate results by telephone directly to
mechanical engineer.

C.

Repeat steps 2 and 3 as clarified by the mechanical engineer with different settings.
1.

D.
3.30
A.

Report all results in writing.
BSL3 LAB SYSTEMS
Initial Tests:
1.
2.
3.
4.
5.
6.

B.

Provide final speed settings (as clarified by Engineer) to Controls Supplier for
programming purposes.

Measure static pressure differential across all door undercuts with systems operating in full
automatic control.
Adjust airflows at all exhaust and supply boxes as clarified by the Engineer.
Readjust airflows as clarified by Engineer. Adjust system pressure settings such that one
valve is 80 percent open.
Coordinate with BSC certifier for BSC testing and adjusting.
Coordinate with Owner’s aerosol tester for final HEPA filter testing.
Remeasure static pressure differential across all door undercuts with systems operating in
full automatic control.

Final Tests:
1.
2.

After receiving clarification of initial tests and with BSC setup by certifier, complete and
final filter aerosol testing complete, adjust airflows as clarified by Engineer.
Assist TCC in calibrating pressure transmitters.
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3.
4.
C.
3.31
A.

STAIRWELL PRESSURIZATION SYSTEMS
Initial Tests:

2.
3.
4.

5.

2.

2.
3.
4.

3.32
A.

After receiving clarification of initial tests, readjust airflows, replace fan sheaves as
clarified and perform all initial tests once more. Final tests to be witnessed by the Engineer.
Final tests to be performed with entire building HVAC system under full automatic control
and all other TAB complete.
The force necessary to open each door shall be measured and recorded using a spring scale.

Demonstration:
1.

D.

Measure static pressure across all door stairwell undercuts with system operating in full
automatic control except that the first floor doors are held closed (coordinate with EC).
Measure static pressure across all stairwell door undercuts with system operating in full
automatic control. Adjust airflows at each grille to design values.
Measure static pressure across all stairwell door undercuts with system operating in full
automatic control and one interior door on the floor held open.
Measure fan speed, amps, duct static pressures, stairwell static pressure (at sensor), outside
temperature and windspeed, stairwell temperature at beginning and at end of test with
duration noted.
Fax pencil copy results to Engineer.

Final Tests:
1.

C.

Measure static pressure differential across all door undercuts. Measure percentage open of
each control valve.
Reperform static pressure readings in presence of the Owner and Engineer. Adjust as
required.

Report all results in writing.

1.

B.

May 10, 2019

After final tests are complete, perform demonstration of system operation for Owner and
authority having jurisdiction (AHJ) and Engineer.
Measure static pressure across all stairwell door undercuts with system operating in full
automatic control.
The force necessary to open each door shall be measured and recorded using a spring scale.
Measure whatever else the AHJ asks for. Make any adjustments the AHJ requires. Repeat
demonstration as AHJ requires.

Report all results in writing.
WET EXHAUST (VFC CONTROLLED FAN) CAV SYSTEM
Initial Tests:
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1.

2.
3.
B.
3.33
A.

3.34

Upon completion of TAB of systems with Owner signoff of equipment airflows adjust wet
exhaust system to required airflows such that the most hydraulically remote volume
dampers are 15 percent closed.
Permanently mark all settings.
Coordinate with TCC for permanent VFC setting.

Report all results in writing.
ELSAM TESTING
Repeat building pressurization testing above (normal and unoccupied) as follows:
1.
2.
3.
4.
5.
6.
7.
8.

B.

May 10, 2019

With AHU-1 turned off.
With AHU-2 turned off.
With AHU-3 turned off.
With AHU’s 2 and 3 turned off.
With AHU’s 2, 3 and 4 turned off.
With all AHU’s turned on and with normal power interrupted.
Two other controlled situations as clarified.
Adjust setpoints of up to the constant volume terminal boxes and exhaust valves as
clarified.

Report all results in writing.
FUME HOOD (PRESSURE CONTROLLED WITH FILTERS) VAV EXHAUST SYSTEM

A.

With all connected exhaust devices in operation, adjust plenum setpoint such that the most
hydraulically remote exhaust valve are 15 percent closed. Manually adjust speed of variable
speed control (VSC) such that bypass pressure dampers just close. Measure fan airflow speed
and other operating characteristics. This should equal the summation of the exhaust valve flows
plus leakage.

B.

Manually adjust speed of both operating fan VSC such that the bypass damper opens 20 percent.
Measure fan airflow, speed and other operating characteristics at this same speed as was done in
step #1.

C.

False load the filter banks (equally across banks to avoid deflection) such that the final filter
pressure drop scheduled is achieved. Record bypass damper position and measure fan airflow,
speed and other operating characteristics. Communicate results by telephone directly to
mechanical engineer.

D.

Repeat steps 2 and 3 as clarified by the mechanical engineer with different settings.

E.

Provide final speed settings (as clarified by Engineer) to Controls Supplier for programming
purposes.

F.

Report all results in writing.
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3.35
A.

TOLERANCES
Set HVAC system's air flow rates and water flow rates within the following tolerances:
1.
2.
3.
4.

3.36
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Supply, Return, and Exhaust Fans and Equipment with Fans: Zero to plus 10 percent.
Air Outlets and Inlets: Plus or minus 5 percent.
Heating-Water Flow Rate: Zero to plus 5 percent.
Cooling-Water Flow Rate: Zero to plus 5 percent.

REPORTING

A.

Initial Construction-Phase Report: Based on examination of the Contract Documents as specified
in "Examination" Article, prepare a report on the adequacy of design for systems' balancing
devices. Recommend changes and additions to systems' balancing devices to facilitate proper
performance measuring and balancing. Recommend changes and additions to HVAC systems
and general construction to allow access for performance measuring and balancing devices.

B.

Status Reports: Prepare weekly progress reports to describe completed procedures, procedures
in progress, and scheduled procedures. Include a list of deficiencies and problems found in
systems being tested and balanced. Prepare a separate report for each system and each building
floor for systems serving multiple floors.

3.37
A.

FINAL REPORT
General: Prepare a certified written report, tabulate and divide the report into separate sections
for tested systems and balanced systems.
1.
2.

B.

Final Report Contents: In addition to certified field-report data, include the following:
1.
2.
3.
4.
5.

C.

Include a certification sheet at the front of the report's binder, signed and sealed by the
certified testing and balancing engineer.
Include a list of instruments used for procedures, along with proof of calibration.

Pump curves.
Fan curves.
Manufacturers' test data.
Field test reports prepared by system and equipment installers.
Other information relative to equipment performance; do not include Shop Drawings and
product data.

General Report Data: In addition to form titles and entries, include the following data:
1.
2.
3.
4.
5.

Title page.
Name and address of the TAB contractor.
Project name.
Project location.
Architect's name and address.
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6.
7.
8.
9.
10.
11.

Engineer's name and address.
Contractor's name and address.
Report date.
Signature of TAB supervisor who certifies the report.
Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.
Summary of contents including the following:
a.
b.
c.

12.
13.
14.
15.

Settings for outdoor-, return-, and exhaust-air dampers.
Conditions of filters.
Cooling coil, wet- and dry-bulb conditions.
Face and bypass damper settings at coils.
Fan drive settings including settings and percentage of maximum pitch diameter.
Inlet vane settings for variable-air-volume systems.
Settings for supply-air, static-pressure controller.
Other system operating conditions that affect performance.

System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present
each system with single-line diagram and include the following:
1.
2.
3.
4.
5.
6.
7.

E.

Indicated versus final performance.
Notable characteristics of systems.
Description of system operation sequence if it varies from the Contract Documents.

Nomenclature sheets for each item of equipment.
Data for terminal units, including manufacturer's name, type, size, and fittings.
Notes to explain why certain final data in the body of reports vary from indicated values.
Test conditions for fans and pump performance forms including the following:
a.
b.
c.
d.
e.
f.
g.
h.

D.

May 10, 2019

Quantities of outdoor, supply, return, and exhaust airflows.
Water and steam flow rates.
Duct, outlet, and inlet sizes.
Pipe and valve sizes and locations.
Terminal units.
Balancing stations.
Position of balancing devices.

Air-Handling-Unit Test Reports: For air-handling units with coils, include the following:
1.

Unit Data:
a.
b.
c.
d.
e.
f.
g.
h.

Unit identification.
Location.
Make and type.
Model number and unit size.
Manufacturer's serial number.
Unit arrangement and class.
Discharge arrangement.
Sheave make, size in inches (mm), and bore.
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i.
j.
k.
2.

Motor make, and frame type and size.
Horsepower and rpm.
Volts, phase, and hertz.
Full-load amperage and service factor.
Sheave make, size in inches (mm), and bore.
Center-to-center dimensions of sheave, and amount of adjustments in inches (mm).

Test Data (Indicated and Actual Values):
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.

F.

Center-to-center dimensions of sheave, and amount of adjustments in inches (mm).
Number, make, and size of belts.
Number, type, and size of filters.

Motor Data:
a.
b.
c.
d.
e.
f.

3.

May 10, 2019

Total air flow rate in cfm (L/s).
Total system static pressure in inches wg (Pa).
Fan rpm.
Discharge static pressure in inches wg (Pa).
Filter static-pressure differential in inches wg (Pa).
Preheat-coil static-pressure differential in inches wg (Pa).
Cooling-coil static-pressure differential in inches wg (Pa).
Heating-coil static-pressure differential in inches wg (Pa).
Outdoor airflow in cfm (L/s).
Return airflow in cfm (L/s).
Outdoor-air damper position.
Return-air damper position.
Vortex damper position.

Apparatus-Coil Test Reports:
1.

Coil Data:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

2.

System identification.
Location.
Coil type.
Number of rows.
Fin spacing in fins per inch (mm) o.c.
Make and model number.
Face area in sq. ft. (sq. m).
Tube size in NPS (DN).
Tube and fin materials.
Circuiting arrangement.

Test Data (Indicated and Actual Values):
a.
b.
c.

Air flow rate in cfm (L/s).
Average face velocity in fpm (m/s).
Air pressure drop in inches wg (Pa).
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d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.
G.
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Outdoor-air, wet- and dry-bulb temperatures in deg F (deg C).
Return-air, wet- and dry-bulb temperatures in deg F (deg C).
Entering-air, wet- and dry-bulb temperatures in deg F (deg C).
Leaving-air, wet- and dry-bulb temperatures in deg F (deg C).
Water flow rate in gpm (L/s).
Water pressure differential in feet of head or psig (kPa).
Entering-water temperature in deg F (deg C).
Leaving-water temperature in deg F (deg C).
Refrigerant expansion valve and refrigerant types.
Refrigerant suction pressure in psig (kPa).
Refrigerant suction temperature in deg F (deg C).
Inlet steam pressure in psig (kPa).

Gas- and Oil-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup
equipment reports, include the following:
1.

Unit Data:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.

2.

System identification.
Location.
Make and type.
Model number and unit size.
Manufacturer's serial number.
Fuel type in input data.
Output capacity in Btu/h (kW).
Ignition type.
Burner-control types.
Motor horsepower and rpm.
Motor volts, phase, and hertz.
Motor full-load amperage and service factor.
Sheave make, size in inches (mm), and bore.
Center-to-center dimensions of sheave, and amount of adjustments in inches (mm).

Test Data (Indicated and Actual Values):
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.

Total air flow rate in cfm (L/s).
Entering-air temperature in deg F (deg C).
Leaving-air temperature in deg F (deg C).
Air temperature differential in deg F (deg C).
Entering-air static pressure in inches wg (Pa).
Leaving-air static pressure in inches wg (Pa).
Air static-pressure differential in inches wg (Pa).
Low-fire fuel input in Btu/h (kW).
High-fire fuel input in Btu/h (kW).
Manifold pressure in psig (kPa).
High-temperature-limit setting in deg F (deg C).
Operating set point in Btu/h (kW).
Motor voltage at each connection.
Motor amperage for each phase.
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o.
H.

Heating value of fuel in Btu/h (kW).

Electric-Coil Test Reports: For electric furnaces, duct coils, and electric coils installed in centralstation air-handling units, include the following:
1.

Unit Data:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

2.

System identification.
Location.
Coil identification.
Capacity in Btu/h (kW).
Number of stages.
Connected volts, phase, and hertz.
Rated amperage.
Air flow rate in cfm (L/s).
Face area in sq. ft. (sq. m).
Minimum face velocity in fpm (m/s).

Test Data (Indicated and Actual Values):
a.
b.
c.
d.
e.
f.
g.

I.

May 10, 2019

Heat output in Btu/h (kW).
Air flow rate in cfm (L/s).
Air velocity in fpm (m/s).
Entering-air temperature in deg F (deg C).
Leaving-air temperature in deg F (deg C).
Voltage at each connection.
Amperage for each phase.

Fan Test Reports: For supply, return, and exhaust fans, include the following:
1.

Fan Data:
a.
b.
c.
d.
e.
f.
g.
h.

2.

System identification.
Location.
Make and type.
Model number and size.
Manufacturer's serial number.
Arrangement and class.
Sheave make, size in inches (mm), and bore.
Center-to-center dimensions of sheave, and amount of adjustments in inches (mm).

Motor Data:
a.
b.
c.
d.
e.
f.

Motor make, and frame type and size.
Horsepower and rpm.
Volts, phase, and hertz.
Full-load amperage and service factor.
Sheave make, size in inches (mm), and bore.
Center-to-center dimensions of sheave, and amount of adjustments in inches (mm).
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g.
3.

Total airflow rate in cfm (L/s).
Total system static pressure in inches wg (Pa).
Fan rpm.
Discharge static pressure in inches wg (Pa).
Suction static pressure in inches wg (Pa).
System leakage data. Report on system leakage as the difference between the
airflows measured at the fan inlet traverse and the summation of airflows measured
at the spaces served. Measure fan airflows while the space airflows are all
simultaneously at their maximum airflow settings. For leakage rates greater than
3%, perform branch traverse airflow readings to identify locations of leakage.

Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid
representing the duct cross-section and record the following:
1.

Report Data:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.

K.

Number, make, and size of belts.

Test Data (Indicated and Actual Values):
a.
b.
c.
d.
e.
f.

J.
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System and air-handling-unit number.
Location and zone.
Traverse air temperature in deg F (deg C).
Duct static pressure in inches wg (Pa).
Duct size in inches (mm).
Duct area in sq. ft. (sq. m).
Indicated air flow rate in cfm (L/s).
Indicated velocity in fpm (m/s).
Actual air flow rate in cfm (L/s).
Actual average velocity in fpm (m/s).
Barometric pressure in psig (Pa).

Air-Terminal-Device Reports:
1.

Unit Data:
a.
b.
c.
d.
e.
f.
g.
h.
i.

2.

System and air-handling unit identification.
Location and zone.
Apparatus used for test.
Area served.
Make.
Number from system diagram.
Type and model number.
Size.
Effective area in sq. ft. (sq. m).

Test Data (Indicated and Actual Values):
a.

Air flow rate in cfm (L/s).
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b.
c.
d.
e.
f.
g.
h.
i.
L.

Air velocity in fpm (m/s).
Preliminary air flow rate as needed in cfm (L/s).
Preliminary velocity as needed in fpm (m/s).
Final air flow rate in cfm (L/s).
Final velocity in fpm (m/s).
Space temperature in deg F (deg C).
Static pressure at the terminal unit when the terminal is flowing the maximum
airflow setting.
Damper position (% open) when the terminal is flowing the maximum airflow
setting.

System-Coil Reports: For terminal heating and cooling hydronic coils at terminal units, include
the following:
1.

Unit Data:
a.
b.
c.
d.
e.

2.

System and air-handling-unit identification.
Location and zone.
Room or riser served.
Coil make and size.
Flowmeter type.

Test Data (Indicated and Actual Values):
a.
b.
c.
d.
e.
f.

M.
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Air flow rate in cfm (L/s).
Entering-water temperature in deg F (deg C).
Leaving-water temperature in deg F (deg C).
Water pressure drop in feet of head or psig (kPa).
Entering-air temperature in deg F (deg C).
Leaving-air temperature in deg F (deg C).

Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves and
include the following:
1.

Unit Data:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.

Unit identification.
Location.
Service.
Make and size.
Model number and serial number.
Water flow rate in gpm (L/s).
Water pressure differential in feet of head or psig (kPa).
Required net positive suction head in feet of head or psig (kPa).
Pump rpm.
Impeller diameter in inches (mm).
Motor make and frame size.
Motor horsepower and rpm.
Voltage at each connection.
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n.
o.
p.
2.

Amperage for each phase.
Full-load amperage and service factor.
Seal type.

Test Data (Indicated and Actual Values):
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.

N.
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Static head in feet of head or psig (kPa).
Pump shutoff pressure in feet of head or psig (kPa).
Actual impeller size in inches (mm).
Full-open flow rate in gpm (L/s).
Full-open pressure in feet of head or psig (kPa).
Final discharge pressure in feet of head or psig (kPa).
Final suction pressure in feet of head or psig (kPa).
Final total pressure in feet of head or psig (kPa).
Final water flow rate in gpm (L/s).
Voltage at each connection.
Amperage for each phase.

Packaged Chiller Reports: For each chiller, include the following:
1.

Unit Data: Include the following:
a.
b.
c.
d.
e.
f.

2.

Condenser Test Data: Include design and actual values for the following:
a.
b.
c.
d.
e.
f.

3.

Refrigerant pressure in psig (kPa).
Refrigerant temperature in deg F (deg C).
Entering-water temperature in deg F (deg C).
Leaving-water temperature in deg F (deg C).
Entering-water pressure in feet of head or psig (kPa).
Water pressure differential in feet of head or psig (kPa).

Evaporator Test Reports: Include design and actual values for the following:
a.
b.
c.
d.
e.
f.

4.

Unit identification.
Make and model number.
Manufacturer's serial number.
Refrigerant type and capacity in gal. (L).
Starter type and size.
Starter thermal protection size.

Refrigerant pressure in psig (kPa).
Refrigerant temperature in deg F (deg C).
Entering-water temperature in deg F (deg C).
Leaving-water temperature in deg F (deg C).
Entering-water pressure in feet of head or psig (kPa).
Water pressure differential in feet of head or psig (kPa).

Compressor Test Data: Include design and actual values for the following:
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a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.
p.
5.

Make and model number.
Manufacturer's serial number.
Suction pressure in psig (kPa).
Suction temperature in deg F (deg C).
Discharge pressure in psig (kPa).
Discharge temperature in deg F (deg C).
Oil pressure in psig (kPa).
Oil temperature in deg F (deg C).
Voltage at each connection.
Amperage for each phase.
The kW input.
Crankcase heater kW.
Chilled water control set point in deg F (deg C).
Condenser water control set point in deg F (deg C).
Refrigerant low-pressure-cutoff set point in psig (kPa).
Refrigerant high-pressure-cutoff set point in psig (kPa).

Refrigerant Test Data: Include design and actual values for the following:
a.
b.
c.
d.
e.
f.
g.
h.

O.
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Oil level.
Refrigerant level.
Relief valve setting in psig (kPa).
Unloader set points in psig (kPa).
Percentage of cylinders unloaded.
Bearing temperatures in deg F (deg C).
Vane position.
Low-temperature-cutoff set point in deg F (deg C).

Compressor and Condenser Reports: For refrigerant side of unitary systems, stand-alone
refrigerant compressors, air-cooled condensing units, or water-cooled condensing units, include
the following:
1.

Unit Data: Include the following:
a.
b.
c.
d.
e.
f.
g.
h.

2.

Unit identification.
Location.
Unit make and model number.
Manufacturer's compressor serial numbers.
Compressor make.
Compressor model and serial numbers.
Refrigerant weight in lb (kg).
Low ambient temperature cutoff in deg F (deg C).

Test Data: Include design and actual values for the following:
a.
b.
c.
d.

Inlet-duct static pressure in inches wg (Pa).
Outlet-duct static pressure in inches wg (Pa).
Entering-air, dry-bulb temperature in deg F (deg C).
Leaving-air, dry-bulb temperature in deg F (deg C).
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e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.
p.
q.
r.
s.
t.
u.
v.
w.
x.
y.
z.
aa.
bb.
cc.
dd.
P.
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Condenser entering-water temperature in deg F (deg C).
Condenser leaving-water temperature in deg F (deg C).
Condenser water temperature differential in deg F (deg C).
Condenser entering-water pressure in feet of head or psig (kPa).
Condenser leaving-water pressure in feet of head or psig (kPa).
Condenser water pressure differential in feet of head or psig (kPa).
Control settings.
Unloader set points.
Low-pressure-cutout set point in psig (kPa).
High-pressure-cutout set point in psig (kPa).
Suction pressure in psig (kPa).
Suction temperature in deg F (deg C).
Condenser refrigerant pressure in psig (kPa).
Condenser refrigerant temperature in deg F (deg C).
Oil pressure in psig (kPa).
Oil temperature in deg F (deg C).
Voltage at each connection.
Amperage for each phase.
The kW input.
Crankcase heater kW.
Number of fans.
Condenser fan rpm.
Condenser fan airflow rate in cfm (L/s).
Condenser fan motor make, frame size, rpm, and horsepower.
Condenser fan motor voltage at each connection.
Condenser fan motor amperage for each phase.

Cooling Tower or Condenser Test Reports: For cooling towers or condensers, include the
following:
1.

Unit Data: Include the following:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.

2.

Unit identification.
Make and type.
Model and serial numbers.
Nominal cooling capacity in tons (kW).
Refrigerant type and weight in lb (kg).
Water-treatment chemical feeder and chemical.
Number and type of fans.
Fan motor make, frame size, rpm, and horsepower.
Fan motor voltage at each connection.
Sheave make, size in inches (mm), and bore.
Sheave dimensions, center-to-center and amount of adjustments in inches (mm).
Number of belts, make, and size.

Pump Test Data: Include design and actual values for the following:
a.
b.

Make and model number.
Manufacturer's serial number.
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c.
d.
e.
f.
g.
3.

Entering-water temperature in deg F (deg C).
Leaving-water temperature in deg F (deg C).
Water temperature differential in deg F (deg C).
Entering-water pressure in feet of head or psig (kPa).
Leaving-water pressure in feet of head or psig (kPa).
Water pressure differential in feet of head or psig (kPa).
Water flow rate in gpm (L/s).
Bleed water flow rate in gpm (L/s).

Air Data: Include design and actual values for the following:
a.
b.
c.
d.
e.
f.

Q.

Motor make and frame size.
Motor horsepower and rpm.
Voltage at each connection.
Amperage for each phase.
Water flow rate in gpm (L/s).

Water Test Data: Include design and actual values for the following:
a.
b.
c.
d.
e.
f.
g.
h.

4.
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Duct airflow rate in cfm (L/s).
Inlet-duct static pressure in inches wg (Pa).
Outlet-duct static pressure in inches wg (Pa).
Average entering-air, wet-bulb temperature in deg F (deg C).
Average leaving-air, wet-bulb temperature in deg F (deg C).
Ambient wet-bulb temperature in deg F (deg C).

Heat-Exchanger/Converter Test Reports: For steam and hot-water heat exchangers, include the
following:
1.

Unit Data: Include the following:
a.
b.
c.
d.
e.
f.

2.

Steam Test Data: Include design and actual values for the following:
a.
b.

3.

Unit identification.
Location.
Service.
Make and type.
Model and serial numbers.
Ratings.

Inlet pressure in psig (kPa).
Condensate flow rate in lb/h (kW).

Primary Water Test Data: Include design and actual values for the following:
a.
b.
c.
d.

Entering-water temperature in deg F (deg C).
Leaving-water temperature in deg F (deg C).
Entering-water pressure in feet of head or psig (kPa).
Water pressure differential in feet of head or psig (kPa).
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e.
4.

Entering-water temperature in deg F (deg C).
Leaving-water temperature in deg F (deg C).
Entering-water pressure in feet of head or psig (kPa).
Water pressure differential in feet of head or psig (kPa).
Water flow rate in gpm (L/s).

Boiler Test Reports: For boilers, include the following:
1.

Unit Data: Include the following:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.

2.

Unit identification.
Location.
Service.
Make and type.
Model and serial numbers.
Fuel type and input in Btuh (kW).
Number of passes.
Ignition type.
Burner-control types.
Voltage at each connection.
Amperage for each phase.

Test Data: Include design and actual values for the following:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.

S.

Water flow rate in gpm (L/s).

Secondary Water Test Data: Include design and actual values for the following:
a.
b.
c.
d.
e.

R.
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Operating pressure in psig (kPa).
Operating temperature in deg F (deg C).
Entering-water temperature in deg F (deg C).
Leaving-water temperature in deg F (deg C).
Number of safety valves and sizes in NPS (DN).
Safety valve settings in psig (kPa).
High-limit setting in psig (kPa).
Operating-control setting.
High-fire set point.
Low-fire set point.
Voltage at each connection.
Amperage for each phase.
Draft fan voltage at each connection.
Draft fan amperage for each phase.
Manifold pressure in psig (kPa).

Instrument Calibration Reports:
1.

Report Data:
a.

Instrument type and make.
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b.
c.
d.
e.
T.

A.

Condition of controls (fully automatic or not).
Variable frequency drive Hertz.
All conditions denoted in the Procedures Section.
System static pressures at building automation sensors, both physical readings and
controller readouts.

INSPECTIONS
Initial Inspection:
1.

2.

After testing and balancing are complete, operate each system and randomly check
measurements to verify that the system is operating according to the final test and balance
readings documented in the final report.
Check the following for each system:
a.
b.
c.
d.
e.

B.

Measure airflow of at least 10 percent of air outlets.
Measure water flow of at least 5 percent of terminals.
Measure room temperature at each thermostat/temperature sensor. Compare the
reading to the set point.
Verify that balancing devices are marked with final balance position.
Note deviations from the Contract Documents in the final report.

Final Inspection:
1.

2.
3.

4.
5.

C.

Serial number.
Application.
Dates of use.
Dates of calibration.

System and Functional Test Reports: For each system test, include the following:
1.
2.
3.
4.

3.38
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After initial inspection is complete and documentation by random checks verifies that
testing and balancing are complete and accurately documented in the final report, request
that a final inspection be made by Engineer.
The TAB contractor's test and balance engineer shall conduct the inspection in the presence
of Engineer of Record.
Engineer shall randomly select measurements, documented in the final report, to be
rechecked. Rechecking shall be limited to either 10 percent of the total measurements
recorded or the extent of measurements that can be accomplished in a normal 8-hour
business day.
If rechecks yield measurements that differ from the measurements documented in the final
report by more than the tolerances allowed, the measurements shall be noted as "FAILED."
If the number of "FAILED" measurements is greater than 10 percent of the total
measurements checked during the final inspection, the testing and balancing shall be
considered incomplete and shall be rejected.

TAB Work will be considered defective if it does not pass final inspections. If TAB Work fails,
proceed as follows:
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1.

2.

D.
3.39
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Recheck all measurements and make adjustments. Revise the final report and balancing
device settings to include all changes; resubmit the final report and request a second final
inspection.
If the second final inspection also fails, Owner may contract the services of another TAB
contractor to complete TAB Work according to the Contract Documents and deduct the
cost of the services from the original TAB contractor's final payment.

Prepare test and inspection reports.
ADDITIONAL TESTS

A.

Within 90 days of completing TAB, at the request of the Engineer, perform additional TAB to
verify that balanced conditions are being maintained throughout and to correct unusual
conditions.

B.

Seasonal Periods: If initial TAB procedures for equipment were not performed during near-peak
summer and winter conditions, perform additional TAB during near-peak summer and winter
conditions. Additional tests shall be performed as follows:
1.

2.

Cooling season: With outdoor air temperature at least 80 deg. F, index the unit to 100%
outdoor air and reset space setpoints such that all zones are simultaneously at maximum
cooling airflow. Test cooling coil performance both airside (including wet bulb readings)
and tube side and record data, including cooling systems equipment operation, overall flow
rates and system temperatures.
Heating season: With outdoor air temperature no greater than 30 deg. F., reset space
setpoints such that all zones are simultaneously at maximum heating. Adjust outdoor air
control to load the heating coil at its maximum scheduled capacity. Test heating coil
performance both air side and tube side and record data, including heating system
equipment in operation, overall flow rates and system temperatures.

END OF SECTION 23 05 93
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SECTION 23 07 00 - HVAC INSULATION
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

Section Includes:
1.

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
B.

Related Sections:
1.
2.
3.
4.

1.3

Insulation Materials:
a.
Flexible elastomeric.
b.
Mineral fiber.
Fire-rated insulation systems.
Insulating cements.
Adhesives.
Mastics.
Sealants.
Factory-applied jackets.
Field-applied fabric-reinforcing mesh.
Field-applied cloths.
Field-applied jackets.
Tapes.
Securements.
Corner angles.

Division 22 Section "Plumbing Insulation."
Division 23 Section "Metal Ducts" for duct liners.
Division 33 Section "Underground Hydronic Energy Distribution" for loose-fill pipe
insulation in underground piping outside the building.
Division 33 Section "Underground Steam and Condensate Distribution Piping" for loosefill pipe insulation in underground piping outside the building.

SUBMITTALS
A.

Product Data: For each type of product indicated. Include thermal conductivity, thickness, and
jackets (both factory and field applied, if any). Provide a scheduled listing in the submittal of
each type of pipe service, duct service or equipment type that insulates with the thickness and
jacket noted for each service and type.

HVAC INSULATION

23 07 00 - 1

Dekalb Housing Authority
Taylor Street Plaza Boilers Replacement
RFP-19-0064
TRCWW#19SPI413
B.

LEED Submittal (if required):
1.

C.

2.
3.
4.
5.
6.
7.

1.4

Product Data for Credit EQ 4.1: For adhesives and sealants, including printed statement
of VOC content.

Shop Drawings:
1.

D.
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Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.
Detail insulation application at pipe expansion joints for each type of insulation.
Detail insulation application at elbows, fittings, flanges, valves, and specialties for each
type of insulation.
Detail removable insulation at piping specialties, equipment connections, and access
panels.
Detail application of field-applied jackets.
Detail application at linkages of control devices.
Detail field application for each equipment type.

Field quality-control reports.
QUALITY ASSURANCE

A.

Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-response
characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing
and inspecting agency acceptable to authorities having jurisdiction. Factory label insulation and
jacket materials and adhesive, mastic, tapes, and cement material containers, with appropriate
markings of applicable testing and inspecting agency.
1.
2.

B.

Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index
of 50 or less.
Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed
index of 150 or less.

Mockups: Before installing insulation, build mockups for each type of insulation and finish listed
below to demonstrate quality of insulation application and finishes. Build mockups in the location
indicated or, if not indicated, as directed by Architect. Use materials indicated for the completed
Work.
1.

Piping Mockups:
a.
b.
c.
d.
e.
f.
g.
h.

HVAC INSULATION

One 10-foot (3-m) section of NPS 2 (DN 50) straight pipe.
One each of a 90-degree threaded, welded, and flanged elbow.
One each of a threaded, welded, and flanged tee fitting.
One NPS 2 (DN 50) or smaller valve, and one NPS 2-1/2 (DN 65) or larger valve.
Four support hangers including hanger shield and insert.
One threaded strainer and one flanged strainer with removable portion of insulation.
One pressure temperature tap.
One mechanical coupling.
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2.

Ductwork Mockups:
a.
b.
c.
d.

3.

5.
6.
7.

8.
9.
1.5

One 10-foot (3-m) section, each of rectangular and round straight duct.
One each of a 90-degree mitered round and rectangular elbow, and one each of a 90degree radius round and rectangular elbow.
One rectangular branch takeoff and one round branch takeoff from a rectangular
duct. One round tee fitting.
Four support hangers for round and rectangular ductwork.

Equipment Mockups:
a.
b.

4.
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One chilled-water pump.
One tank or vessel.

For each mockup, fabricate cutaway sections to allow observation of application details for
insulation materials, adhesives, mastics, attachments, and jackets.
Notify Engineer seven days in advance of dates and times when mockups will be
constructed.
Obtain Engineer’s approval of mockups before starting insulation application.
Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Engineer specifically approves such deviations
in writing.
Maintain mockups during construction in an undisturbed condition as a standard for
judging the completed Work.
Demolish and remove mockups when directed.

DELIVERY, STORAGE, AND HANDLING
A.

Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

B.

Storage: Insulation material shall be stored to prevent dirt and moisture contamination.

1.6

COORDINATION
A.

Coordinate size and location of supports, hangers, and insulation shields specified in Division 23
Section "Hangers and Supports for HVAC Piping and Equipment."

B.

Coordinate clearance requirements with piping Installer for piping insulation application, duct
Installer for duct insulation application, and equipment Installer for equipment insulation
application. Before preparing piping and ductwork Shop Drawings, establish and maintain
clearance requirements for installation of insulation and field-applied jackets and finishes and for
space required for maintenance.

HVAC INSULATION
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SCHEDULING
A.

Schedule insulation application after satisfactory pressure testing systems and, where required,
after installing and testing heat tracing.

B.

Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.

PART 2 - PRODUCTS
2.1

INSULATION MATERIALS
A.

Comply with requirements in Part 3 schedule articles for where insulating materials shall be
applied.

B.

Products shall not contain asbestos, lead, mercury, or mercury compounds.

C.

Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

D.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according
to ASTM C 795.

E.

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

F.

Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials.
ASTM C 534, Type I for tubular materials and Type II for sheet materials.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.

2.

G.

Comply with

Aeroflex USA Inc.; Aerocel and Aerocel (EPDM).
Armacell LLC; AP Armaflex and UT Solaflex (EPDM).
K-Flex USA; Insul-Sheet, K-Flex and Kflex HT (EPDM).

Where flexible elastomeric (EPDM) is required, it shall be suitable for continuous
operation up to at least 250 deg. F and down to at least -40 deg. F and be U.V. resistant in
accordance with ASTM G7/G90.

Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK jacket
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.

HVAC INSULATION

CertainTeed Corp.; Duct Wrap.
Johns Manville; Microlite.
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c.
d.
e.
H.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.
e.
f.

CertainTeed Corp.; Commercial Board.
Fibrex Insulations Inc.; FBX.
Johns Manville; 800 Series Spin-Glas.
Knauf Insulation; Insulation Board.
Manson Insulation Inc.; AK Board.
Owens Corning; Fiberglas 700 Series.

Mineral-Fiber, Preformed Pipe Insulation:
1.

2.

J.

Knauf Insulation; Duct Wrap.
Manson Insulation Inc.; Alley Wrap.
Owens Corning; All-Service Duct Wrap.

Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide
insulation with factory-applied FSK jacket. For equipment applications, provide insulation with
factory-applied ASJ. Factory-applied jacket requirements are specified in "Factory-Applied
Jackets" Article.
1.

I.
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Products: Subject to compliance with requirements, provide one of the following:
a.
Fibrex Insulations Inc.; Coreplus 1200.
b.
Johns Manville; Micro-Lok.
c.
Knauf Insulation; Earthwool 1000.
d.
Manson Insulation Inc.; Alley-K.
e.
Owens Corning; Fiberglas Pipe Insulation.
Type I, 850 deg F (454 deg C) Materials: Mineral or glass fibers bonded with a
thermosetting resin. Comply with ASTM C 547, Type I, Grade A, with factory-applied
ASJ or with factory-applied ASJ-SSL. Factory-applied jacket requirements are specified
in "Factory-Applied Jackets" Article.

Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a thermosetting
resin. Semi-rigid board material with factory-applied ASJ complying with ASTM C 1393,
Type II or Type IIIA Category 2, or with properties similar to ASTM C 612, Type IB. Nominal
density is 2.5 lb/cu. ft. (40 kg/cu. m) or more. Thermal conductivity (k-value) at 100 deg F (55
deg C) is 0.29 Btu x in./h x sq. ft. x deg F (0.042 W/m x K) or less. Factory-applied jacket
requirements are specified in "Factory-Applied Jackets" Article.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.
e.

HVAC INSULATION

CertainTeed Corp.; CrimpWrap.
Johns Manville; MicroFlex.
Knauf Insulation; Pipe and Tank Insulation.
Manson Insulation Inc.; AK Flex.
Owens Corning; Fiberglas Pipe and Tank Insulation.
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FIRE-RATED INSULATION SYSTEMS
A.

Fire-Rated Blanket: High-temperature, flexible, blanket insulation with fully encased FSK jacket
that is tested and certified to provide a 2-hour fire rating by a NRTL acceptable to authority having
jurisdiction.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.
e.
f.

B.

Performance:
1.
2.
3.
4.
5.
6.

C.

Single layer application to achieve required rating.
Minimum 1-1/2” thickness.

Grease Duct Application:
1.
2.
3.

2.3

Zero inch clearance required to combustible construction at all points along the ductwork
(including insulation joints).
Continuous product model and rating markups on foil face for identification.
Blanket shall be UL classified non-combustible with a flame spread of 0, smoke
development of 0 and fuel construction of 0.
Suitable for continuous use to 300 deg F; four hour operation at 500 deg F.
Provide UL listed terminations at shaft construction with firestopping details as required
by the authority having jurisdiction.
Accommodate duct access doors with easily removable sections of insulation.

Air Duct Application:
1.
2.

D.

CertainTeed Corp.; FlameChek.
Johns Manville; Firetemp Wrap.
Morgan Thermal Ceramics; FireMaster Duct Wrap or Fastwrap XL.
3M; Fire Barrier Wrap Products.
Unifrax Corporation; FyreWrap.
Vesuvius; PYROSCAT FP FASTR Duct Wrap.

Double layer application to achieve required rating.
Minimum 1-1/2” thickness per layer.
Installation in compliance with all sections of ASTM E2336. Provide 2” thick layers as
required.

INSULATING CEMENTS
A.

Mineral-Fiber Insulating Cement: Comply with ASTM C 195.
1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.
b.

HVAC INSULATION

Insulco, Division of MFS, Inc.; Triple I.
P. K. Insulation Mfg. Co., Inc.; Super-Stik.
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ADHESIVES
A.

Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated, unless otherwise indicated.

B.

Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.
1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.
b.
c.
d.
e.

2.
C.

For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.
b.
c.
d.
e.

2.
D.

Childers Products, Division of ITW; CP-82.
Foster Products Corporation, H. B. Fuller Company; 85-20.
ITW TACC, Division of Illinois Tool Works; S-90/80.
Marathon Industries, Inc.; 225.
Mon-Eco Industries, Inc.; 22-25.

For indoor applications, use adhesive that has a VOC content of 80 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2,
Grade A for bonding insulation jacket lap seams and joints.
1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.
b.
c.
d.
e.

2.
E.

Aeroflex USA Inc.; Aeroseal.
Armacell LCC; 520 Adhesive.
Foster Products Corporation, H. B. Fuller Company; 85-75.
K-Flex USA.
RBX Corporation; Rubatex Contact Adhesive.

Childers Products, Division of ITW; CP-82.
Foster Products Corporation, H. B. Fuller Company; 85-20.
ITW TACC, Division of Illinois Tool Works; S-90/80.
Marathon Industries, Inc.; 225.
Mon-Eco Industries, Inc.; 22-25.

For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

PVC Jacket Adhesive: Compatible with PVC jacket.

HVAC INSULATION
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1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.
b.
c.
d.

2.

2.5
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Dow Chemical Company (The); 739, Dow Silicone.
Johns-Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
P.I.C. Plastics, Inc.; Welding Adhesive.
Speedline Corporation; Speedline Vinyl Adhesive.

For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

MASTICS
A.

Materials shall be compatible with insulation materials, jackets, and substrates; comply with MILC-19565C, Type II.

B.

Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient
services.
1.
Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.
e.
f.
2.
3.
4.
5.

2.6

Childers Products, Division of ITW; CP-35.
Foster Products Corporation, H. B. Fuller Company; 30-90.
ITW TACC, Division of Illinois Tool Works; CB-50.
Marathon Industries, Inc.; 590.
Mon-Eco Industries, Inc.; 55-40.
Vimasco Corporation; 749.

Water-Vapor Permeance: ASTM E 96, Procedure B, 0.013 perm (0.009 metric perm) at
43-mil (1.09-mm) dry film thickness.
Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C).
Solids Content: ASTM D 1644, 59 percent by volume and 71 percent by weight.
Color: White.

SEALANTS
A.

Joint Sealants:
1.

Joint Sealants for Cellular-Glass, Products: Subject to compliance with requirements,
available products that may be incorporated into the Work include, but are not limited to,
the following:
a.
b.
c.
d.
e.
f.

HVAC INSULATION

Childers Products, Division of ITW; CP-76.
Foster Products Corporation, H. B. Fuller Company; 30-45.
Marathon Industries, Inc.; 405.
Mon-Eco Industries, Inc.; 44-05.
Pittsburgh Corning Corporation; Pittseal 444.
Vimasco Corporation; 750.
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2.
3.
4.
5.
6.
B.

Materials shall be compatible with insulation materials, jackets, and substrates.
Permanently flexible, elastomeric sealant.
Service Temperature Range: Minus 100 to plus 300 deg F (Minus 73 to plus 149 deg C).
Color: White or gray.
For indoor applications, use sealants that have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

FSK and Metal Jacket Flashing Sealants:
1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.
b.
c.
d.
e.

2.
3.
4.
5.
6.
C.

Childers Products, Division of ITW; CP-76-8.
Foster Products Corporation, H. B. Fuller Company; 95-44.
Marathon Industries, Inc.; 405.
Mon-Eco Industries, Inc.; 44-05.
Vimasco Corporation; 750.

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.
Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
Color: Aluminum.
For indoor applications, use sealants that have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.

2.
3.
4.
5.
6.

2.7
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Childers Products, Division of ITW; CP-76.

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.
Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
Color: White.
For indoor applications, use sealants that have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

FACTORY-APPLIED JACKETS
A.

Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:
1.
2.

ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C 1136, Type I.
ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C 1136, Type I.

HVAC INSULATION
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3.
4.
5.

2.8
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FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Type II.
FSP Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing;
complying with ASTM C 1136, Type II.
Vinyl Jacket: White vinyl with a permeance of 1.3 perms (0.86 metric perms) when tested
according to ASTM E 96, Procedure A, and complying with NFPA 90A and NFPA 90B.

FIELD-APPLIED FABRIC-REINFORCING MESH
A.

Woven Glass-Fiber Fabric for Pipe Insulation: Approximately 2 oz./sq. yd. (68 g/sq. m) with a
thread count of 10 strands by 10 strands/sq. inch (4 strands by 4 strands/sq. mm) for covering pipe
and pipe fittings.
1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.

B.

Woven Glass-Fiber Fabric for Duct and Equipment Insulation: Approximately 6 oz./sq. yd.
(203 g/sq. m) with a thread count of 5 strands by 5 strands/sq. inch (2 strands by 2 strands/sq.
mm) for covering equipment.
1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.

C.

Childers Products, Division of ITW; Chil-Glas No. 5.

Woven Polyester Fabric: Approximately 1 oz./sq. yd. (34 g/sq. m) with a thread count of 10
strands by 10 strands/sq. inch (4 strands by 4 strands/sq. mm), in a Leno weave, for duct,
equipment, and pipe.
1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.
b.

2.9

Vimasco Corporation; Elastafab 894.

Foster Products Corporation, H. B. Fuller Company; Mast-A-Fab.
Vimasco Corporation; Elastafab 894.

FIELD-APPLIED CLOTHS
A.

Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and presized a
minimum of 8 oz./sq. yd. (271 g/sq. m).
1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.

HVAC INSULATION

Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, Luben 59.
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FIELD-APPLIED JACKETS

A.

Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.

B.

PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules. Flame spread of 25 or less and smoke
developed rating of 50 or less per ASTM E84.
1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.
b.
c.
d.

2.
3.
4.

Adhesive: As recommended by jacket material manufacturer.
Color: White.
Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
a.

5.
C.

Johns Manville; Zeston.
P.I.C. Plastics, Inc.; FG Series.
Proto PVC Corporation; LoSmoke.
Speedline Corporation; SmokeSafe.

Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges,
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and
supply covers for lavatories.

Factory-fabricated tank heads and tank side panels.

Metal Jacket:
1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.
b.
c.

2.

Childers Products, Division of ITW; Metal Jacketing Systems.
PABCO Metals Corporation; Surefit.
RPR Products, Inc.; Insul-Mate.

Aluminum Jacket: Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105
or 5005, Temper H-14.
a.
b.
c.
d.

Finish and thickness are indicated in field-applied jacket schedules.
Moisture Barrier for Indoor Applications: 3-mil- (0.075-mm-) thick, heat-bonded
polyethylene and kraft paper or 2.5-mil- (0.063-mm-) thick Polysurlyn.
Moisture Barrier for Outdoor Applications: 3-mil- (0.075-mm-) thick, heat-bonded
polyethylene and kraft paper or 2.5-mil- (0.063-mm-) thick Polysurlyn.
Factory-Fabricated Fitting Covers:
1)
2)
3)

HVAC INSULATION

Same material, finish, and thickness as jacket.
Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows.
Tee covers.
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4)
5)
6)
7)
8)
3.

c.
d.

Material, finish, and thickness are indicated in field-applied jacket schedules.
Moisture Barrier for Indoor Applications: 3-mil- (0.075-mm-) thick, heat-bonded
polyethylene and kraft paper or 2.5-mil- (0.063-mm-) thick Polysurlyn.
Moisture Barrier for Outdoor Applications: 3-mil- (0.075-mm-) thick, heat-bonded
polyethylene and kraft paper or 2.5-mil- (0.063-mm-) thick Polysurlyn.
Factory-Fabricated Fitting Covers:
1)
2)
3)
4)
5)
6)
7)
8)

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.

A.

Same material, finish, and thickness as jacket.
Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows.
Tee covers.
Flange and union covers.
End caps.
Beveled collars.
Valve covers.
Field fabricated fitting covers only if factory-fabricated fitting covers are not
available.

Self-Adhesive Outdoor Jacket: 60-mil- (1.5-mm-) thick, laminated vapor barrier and
waterproofing membrane for installation over insulation located aboveground outdoors;
consisting of a rubberized bituminous resin on a cross-laminated polyethylene film covered with
stucco-embossed aluminum-foil facing.
1.

2.11

Flange and union covers.
End caps.
Beveled collars.
Valve covers.
Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.

Stainless-Steel Jacket: ASTM A 167 or ASTM A 240/A 240M.
a.
b.

D.

May 10, 2019

Polyguard; Alumaguard 60.

TAPES
ASJ Tape: White vapor-retarder tape matching factory-applied jacket with pressure sensitive
acrylic adhesive, complying with ASTM C 1136.
1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.
b.
c.
d.

HVAC INSULATION

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836.
Compac Corp.; 104 and 105.
Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ.
Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.
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2.
3.
4.
5.
6.
7.
8.
B.

Minimum width: 3 inches (75 mm).
Thickness: 11.5 mils (0.29 mm).
Adhesion: 45 ounces force/inch (1.0 N/mm) in width.
Elongation: 2 percent.
Tensile strength: 40 lbf/inch (7.2 N/mm) in width.
ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.
WVTR: 0.02 perms per ASTM E96.

FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic pressure
sensitive adhesive; complying with ASTM C 1136.
1.

2.
3.
4.
5.
6.
7.
8.
C.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.
Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
b.
Compac Corp.; 110 and 111.
c.
Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK.
d.
Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ.
Minimum width: 3 inches.
Minimum thickness: 6.5 mils.
Minimum adhesion: 40 ounces force/inch in width.
Elongation: 2 percent.
Minimum tensile strength: 40 lbf/inch (7.2 N/mm) in width.
FSK Tape Disks and Squares: Precut disks or squares of FSK tape.
WVTR: 0.02 perms per ASTM E96.

PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.
Suitable for indoor and outdoor applications.
1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.
b.
c.
d.

2.
3.
4.
5.
6.
D.

May 10, 2019

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0555.
Compac Corp.; 130.
Ideal Tape Co., Inc., an American Biltrite Company; 370 White PVC tape.
Venture Tape; 1506 CW NS.

Width: 2 inches (50 mm).
Thickness: 6 mils (0.15 mm).
Adhesion: 64 ounces force/inch (0.7 N/mm) in width.
Elongation: 500 percent.
Tensile Strength: 18 lbf/inch (3.3 N/mm) in width.

Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.

HVAC INSULATION

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.

23 07 00 - 13

Dekalb Housing Authority
Taylor Street Plaza Boilers Replacement
RFP-19-0064
TRCWW#19SPI413
b.
c.
d.
2.
3.
4.
5.
6.
E.

Compac Corp.; 120.
Ideal Tape Co., Inc., an American Biltrite Company; 488 AWF.
Venture Tape; 3520 CW.

Width: 2 inches (50 mm).
Thickness: 3.7 mils (0.093 mm).
Adhesion: 100 ounces force/inch (1.1 N/mm) in width.
Elongation: 5 percent.
Tensile Strength: 34 lbf/inch (6.2 N/mm) in width.

Bands:
1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a.
b.
c.

2.
3.
F.

May 10, 2019

Childers Products; Bands.
PABCO Metals Corporation; Bands.
RPR Products, Inc.; Bands.

Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015
inch (0.38 mm) thick, 3/4 inch (19 mm) wide with wing seal .
Aluminum: ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005; Temper H14, 0.020 inch (0.51 mm) thick, 3/4 inch (19 mm) wide with wing seal .

Insulation Pins and Hangers:
1.

Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin (or other material as
required for stainless or aluminum ductwork), fully annealed for capacitor-discharge
welding, 0.135-inch- (3.5-mm-) diameter shank, length to suit depth of insulation
indicated.
a.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
1)
2)
3)
4)

2.

AGM Industries, Inc.; CWP-1.
GEMCO; CD.
Midwest Fasteners, Inc.; CD.
Nelson Stud Welding; TPA, TPC, and TPS.

Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin (or other
material as required for stainless steel or aluminum duct), fully annealed for capacitordischarge welding, 0.135-inch- (3.5-mm-) diameter shank, length to suit depth of insulation
indicated with integral 1-1/2-inch (38-mm) galvanized carbon-steel washer.
a.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
1)
2)

HVAC INSULATION

AGM Industries, Inc.; CWP-1.
GEMCO; Cupped Head Weld Pin.
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3)
4)
3.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
1)
2)
3)

b.
c.
d.

AGM Industries, Inc.; Tactoo Insul-Hangers, Series T.
GEMCO; Perforated Base.
Midwest Fasteners, Inc.; Spindle.

Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch (0.76 mm) thick by
2 inches (50 mm) square.
Spindle: Fully annealed, 0.106-inch- (2.6-mm-) diameter shank, length to suit depth
of insulation indicated.
Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.41-mm)
thick, sheet, with beveled edge sized as required to hold insulation securely in place but
not less than 1-1/2 inches (38 mm) in diameter.
a.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
1)
2)
3)
4)

b.
5.

Midwest Fasteners, Inc.; Cupped Head.
Nelson Stud Welding; CHP.

Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to
projecting spindle that is capable of holding insulation, of thickness indicated, securely in
position indicated when self-locking washer is in place. Comply with the following
requirements:
a.

4.

May 10, 2019

AGM Industries, Inc.; RC-150.
GEMCO; R-150.
Midwest Fasteners, Inc.; WA-150.
Nelson Stud Welding; Speed Clips.

Protect ends with capped self-locking washers incorporating a spring steel insert to
ensure permanent retention of cap in exposed locations.

Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch(0.41-mm-) thick nylon sheet, with beveled edge sized as required to hold insulation
securely in place but not less than 1-1/2 inches (38 mm) in diameter.
a.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
1)
2)

HVAC INSULATION

GEMCO.
Midwest Fasteners, Inc.
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G.

Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless steel
or Monel.

H.

Wire: 0.062-inch (1.6-mm) soft-annealed, stainless steel.
1.

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:
a.
b.
c.
d.

2.12
A.

C & F Wire.
Childers Products.
PABCO Metals Corporation.
RPR Products, Inc.

CORNER ANGLES
Aluminum Corner Angles: 0.040 inch (1.0 mm) thick, minimum 1 by 1 inch (25 by 25 mm),
aluminum according to ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105 or 5005;
Temper H-14.

PART 3 - EXECUTION
3.1

EXAMINATION
A.

Examine substrates and conditions for compliance with requirements for installation and other
conditions affecting performance of insulation application.
1.
2.
3.

3.2

Verify that systems and equipment to be insulated have been tested and are free of defects.
Verify that surfaces to be insulated are clean and dry.
Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION
A.

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

B.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.

C.

Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a
corrosion coating to insulated surfaces as follows:
1.

Carbon steel: Coat carbon steel operating at a service temperature below 60 deg F with an
epoxy coating. Consult coating manufacturer for appropriate coating materials and
application methods for operating temperature range.

HVAC INSULATION
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GENERAL INSTALLATION REQUIREMENTS
A.

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of equipment, ducts and fittings, and piping including fittings,
valves, and specialties.

B.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of equipment, duct system, and pipe system as specified in insulation system
schedules.

C.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

D.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

E.

Install multiple layers of insulation with longitudinal and end seams staggered.

F.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

G.

Keep insulation materials dry during application and finishing.

H.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

I.

Install insulation with least number of joints practical.

J.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.
1.
2.

3.

4.

Install insulation continuously through hangers and around anchor attachments.
For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.
Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation material
manufacturer.
Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

K.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

L.

Install insulation with factory-applied jackets as follows:
1.
2.

Draw jacket tight and smooth.
Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as
insulation jacket. Secure strips with adhesive and outward clinching staples along both
edges of strip, spaced 4 inches (100 mm) o.c.

HVAC INSULATION

23 07 00 - 17

Dekalb Housing Authority
Taylor Street Plaza Boilers Replacement
RFP-19-0064
TRCWW#19SPI413
3.

Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap.
Staple laps with outward clinching staples along edge at 2 inches (50 mm) o.c.
a.

4.
5.

May 10, 2019

For below ambient services, apply vapor-barrier mastic over staples.

Cover joints and seams with tape as recommended by insulation material manufacturer to
maintain vapor seal.
Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at
ends adjacent to duct and pipe flanges and fittings.

M.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

N.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

O.

Repair damaged insulation facings by applying same facing material over damaged areas. Extend
patches at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, and seal patches
similar to butt joints.

P.

For above ambient services, do not install insulation to the following:
1.
2.
3.
4.
5.
6.

3.4

Vibration-control devices.
Testing agency labels and stamps.
Nameplates and data plates.
Manholes.
Handholes.
Cleanouts.

PENETRATIONS
A.

Insulation Installation at Roof Penetrations:
penetrations.
1.
2.

3.
4.
B.

Install insulation continuously through roof

Seal penetrations with flashing sealant.
For applications requiring only indoor insulation, terminate insulation above roof surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation, install
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with
joint sealant.
Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below
top of roof flashing.
Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush
with sleeve seal. Seal terminations with flashing sealant.
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C.

Insulation Installation at Aboveground Exterior Wall Penetrations:
continuously through wall penetrations.
1.
2.

3.
4.
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Install insulation

Seal penetrations with flashing sealant.
For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation, install
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with
joint sealant. Fabricate a cellular glass "box" around the pump which is removable. Utilize
flexible elastomeric at penetrations and seal with silicone. Allow for removal of suction
diffuser screen if a suction diffuser is installed.
Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least
2 inches (50 mm).
Seal jacket to wall flashing with flashing sealant.

D.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

E.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions. Terminate insulation at fire
damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves
to match adjacent insulation and overlap duct insulation at least 2 inches (50 mm).
1.

F.

Insulation Installation at Floor Penetrations:
1.

2.
3.

3.5

Comply with requirements in Division 7 Section "Firestopping" and fire-resistive joint
sealers.

Duct: Install insulation continuously through floor penetrations that are not fire rated. For
penetrations through fire-rated assemblies, terminate insulation at fire damper sleeves and
externally insulate damper sleeve beyond floor to match adjacent duct insulation. Overlap
damper sleeve and duct insulation at least 2 inches (50 mm).
Pipe: Install insulation continuously through floor penetrations.
Seal penetrations through fire-rated assemblies. Comply with requirements in Division 7
Section "Firestopping."

EQUIPMENT, TANK, AND VESSEL INSULATION INSTALLATION
A.

Mineral Fiber, Pipe and Tank Insulation Installation for Tanks and Vessels: Secure insulation
with adhesive and anchor pins and speed washers.
1.
2.

3.
4.

Apply adhesives according to manufacturer's recommended coverage rates per unit area,
for minimum 50 percent coverage of tank and vessel surfaces.
Groove and score insulation materials to fit as closely as possible to equipment, including
contours. Bevel insulation edges for cylindrical surfaces for tight joints. Stagger end
joints.
Protect exposed corners with secured corner angles.
Install adhesively attached or self-sticking insulation hangers and speed washers on sides
of tanks and vessels as follows:
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a.
b.
c.
d.
e.
f.
g.

5.
6.

7.
8.
9.
10.
B.

Do not weld anchor pins to ASME-labeled pressure vessels.
Select insulation hangers and adhesive that are compatible with service temperature
and with substrate.
On tanks and vessels, maximum anchor-pin spacing is 3 inches (75 mm) from
insulation end joints, and 16 inches (400 mm) o.c. in both directions.
Do not overcompress insulation during installation.
Cut and miter insulation segments to fit curved sides and domed heads of tanks and
vessels.
Impale insulation over anchor pins and attach speed washers.
Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

Secure each layer of insulation with stainless-steel or aluminum bands. Select band
material compatible with insulation materials.
Where insulation hangers on equipment and vessels are not permitted or practical and
where insulation support rings are not provided, install a girdle network for securing
insulation. Stretch prestressed aircraft cable around the diameter of vessel and make taut
with clamps, turnbuckles, or breather springs. Place one circumferential girdle around
equipment approximately 6 inches (150 mm) from each end. Install wire or cable between
two circumferential girdles 12 inches (300 mm) o.c. Install a wire ring around each end
and around outer periphery of center openings, and stretch prestressed aircraft cable
radially from the wire ring to nearest circumferential girdle. Install additional
circumferential girdles along the body of equipment or tank at a minimum spacing of 48
inches (1200 mm) o.c. Use this network for securing insulation with tie wire or bands.
Stagger joints between insulation layers at least 3 inches (75 mm).
Install insulation in removable segments on equipment access doors, manholes, handholes,
and other elements that require frequent removal for service and inspection.
Bevel and seal insulation ends around manholes, handholes, ASME stamps, and
nameplates.
For equipment with surface temperatures below ambient, apply mastic to open ends, joints,
seams, breaks, and punctures in insulation.

Flexible Elastomeric Thermal Insulation Installation for Tanks and Vessels: Install insulation
over entire surface of tanks and vessels.
1.
2.

C.
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Apply 100 percent coverage of adhesive to surface with manufacturer's recommended
adhesive.
Seal longitudinal seams and end joints.

Insulation Installation on Pumps:
1.

2.

Fabricate custom fitted insulation pieces. Fit pieces around pumps and coincide joints with
splits in pump casings. Fabricate joints with outward bolted flanges. Secure box sections
together using a latching mechanism for easy removal of sections to maintain pump.
For below ambient services, install a vapor barrier at seams, joints, and penetrations. Seal
between flanges with replaceable gasket material to form a vapor barrier. Fabricate a
cellular glass “box” around the pump which is removable. Utilize flexible elastomeric at
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penetrations and seal with silicone. Allow for removal of suction diffuser screen if a
suction diffuser is installed.
3.6

GENERAL PIPE INSULATION INSTALLATION
A.

Requirements in this article generally apply to all insulation materials except where more specific
requirements are specified in various pipe insulation material installation articles.

B.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
1.
2.

3.

4.

5.
6.

7.

8.

9.

10.

Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity, unless otherwise indicated.
Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same
material and density as adjacent pipe insulation. Each piece shall be butted tightly against
adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular surfaces
with insulating cement finished to a smooth, hard, and uniform contour that is uniform with
adjoining pipe insulation.
Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with adhesive.
Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe diameter,
whichever is thicker. For valves, insulate up to and including the gate valve bonnets, valve
stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with insulating
cement.
Insulate steam safety relief valves up to the bottom base and provide the minimum
clearance to the nuts and bolts to remove the flanged safety relief valve.
Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe diameter,
whichever is thicker. Fill joints, seams, and irregular surfaces with insulating cement.
Insulate strainers so strainer basket flange or plug can be easily removed and replaced
without damaging the insulation and jacket. Provide a removable reusable insulation
cover. For below ambient services, provide a design that maintains vapor barrier.
Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.
Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.
Install vapor-barrier mastic for below ambient services and a breather mastic for above
ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the mastic
to a smooth and well-shaped contour.
For services not specified to receive a field-applied jacket except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing using PVC tape.
Maintain insulation thickness when covering oversize pipe joints.
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11.
12.
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Stencil or label the outside insulation jacket of each union with the word "UNION." Match
size and color of pipe labels.
Install insulation at coil connection piping not required to have a continuous vapor barrier
such that the maximum length of uninsulated piping does not exceed 3” in length.

C.

Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test
connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and
equipment. Shape insulation at these connections by tapering it to and around the connection
with insulating cement and finish with finishing cement, mastic, and flashing sealant.

D.

Install removable insulation covers at locations indicated. Installation shall conform to the
following:
1.

2.

3.
4.

5.

3.7

Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe
insulation.
When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union long at least two times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless-steel
or aluminum bands. Select band material compatible with insulation and jacket.
Construct removable valve insulation covers in same manner as for flanges except divide
the two-part section on the vertical center line of valve body.
When covers are made from block insulation, make two halves, each consisting of mitered
blocks wired to stainless-steel fabric. Secure this wire frame, with its attached insulation,
to flanges with tie wire. Extend insulation at least 2 inches (50 mm) over adjacent pipe
insulation on each side of valve. Fill space between flange or union cover and pipe
insulation with insulating cement. Finish cover assembly with insulating cement applied
in two coats. After first coat is dry, apply and trowel second coat to a smooth finish.
Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces
with a metal jacket.

FLEXIBLE ELASTOMERIC INSULATION INSTALLATION
A.

Seal longitudinal seams and end joints with manufacturers’ recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

B.

Insulation Installation on Pipe Flanges:
1.
2.
3.

4.
C.

Install pipe insulation to outer diameter of pipe flange.
Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.
Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of sheet insulation of same thickness as
pipe insulation.
Secure insulation to flanges and seal seams with manufacturers’ recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Fittings and Elbows:
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1.
2.
D.

Install mitered sections of pipe insulation.
Secure insulation materials and seal seams with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Valves and Pipe Specialties:
1.
2.

3.
4.

3.8
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Install preformed valve covers manufactured of same material as pipe insulation when
available.
When preformed valve covers are not available, install cut sections of pipe and sheet
insulation to valve body. Arrange insulation to permit access to packing and to allow valve
operation without disturbing insulation.
Install insulation to flanges as specified for flange insulation application.
Secure insulation to valves and specialties and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

MINERAL-FIBER INSULATION INSTALLATION
A.

Insulation Installation on Straight Pipes and Tubes:
1.
2.
3.
4.

B.

Insulation Installation on Pipe Flanges:
1.
2.
3.
4.

C.

Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands
without deforming insulation materials.
Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.
For insulation with factory-applied jackets on above ambient surfaces, secure laps with
outward clinched staples at 6 inches (150 mm) o.c.
For insulation with factory-applied jackets on below ambient surfaces, do not staple
longitudinal tabs but secure tabs with additional adhesive as recommended by insulation
material manufacturer and seal with vapor-barrier mastic and flashing sealant.

Install preformed pipe insulation to outer diameter of pipe flange.
Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.
Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with mineral-fiber blanket insulation.
Install jacket material with manufacturer's recommended adhesive, overlap seams at least
1 inch (25 mm), and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:
1.
2.

Install preformed sections of same material as straight segments of pipe insulation when
available.
When preformed insulation elbows and fittings are not available, install mitered sections
of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation
materials with wire or bands.
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D.

Insulation Installation on Valves and Pipe Specialties:
1.
2.
3.
4.

E.
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Install preformed sections of same material as straight segments of pipe insulation when
available.
When preformed sections are not available, install mitered sections of pipe insulation to
valve body.
Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.
Install insulation to flanges as specified for flange insulation application.

Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.
1.
2.

Apply adhesives according to manufacturer's written recommended coverage rates.
Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitordischarge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as
follows:
a.

b.

c.
d.
e.

3.

On exposed ductwork where no ceiling is installed, on all duct sizes greater than 12
inch span, place pins along longitudinal centerline of duct on both duct sides and on
the duct bottom. Space pins 3 inches (75 mm) maximum from insulation section
joints, and maximum 16 inches (400 mm) on center each way from other pins.
On concealed ductwork, on duct with dimensions larger than 24 inches, place pins
at a maximum of 16 inches (400 mm) on center each way from other pins and 3
inches (75 mm) maximum from insulation section joints. Install pins on any side or
the bottom with dimension greater than 24”. Install additional pins to hold insulation
tightly against the duct surface at structural steel cross bracing.
Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
Do not overcompress insulation during installation.
Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing. Tape shall extend at least 2 inches in all directions from the pin.

For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches (50 mm) from 1 edge and 1 end of insulation segment.
Secure laps to adjacent insulation section with 1/2-inch (13-mm) outward-clinching staples
installed at a maximum of 3 inches on center between staples. Install vapor barrier tape at
each joint. Vapor barrier consisting of factory- or field-applied jacket, adhesive, vaporbarrier mastic, and sealant may be used at joints, seams, and protrusions in lieu of vapor
barrier tape.
a.
b.

HVAC INSULATION

Repair punctures, tears, and penetrations with tape or mastic to maintain vaporbarrier seal.
Install vapor stops for ductwork and plenums operating below 50 deg F (10 deg C)
at 18-foot (5.5-m) intervals. Vapor stops shall consist of vapor-barrier mastic
applied in a Z-shaped pattern over insulation face, along butt end of insulation, and
over the surface. Cover insulation face and surface to be insulated a width equal to
2 times the insulation thickness but not less than 3 inches (75 mm).
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4.

5.

6.

7.

8.
F.
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Overlap unfaced blankets a minimum of 2 inches (50 mm) on longitudinal seams and end
joints. At end joints, secure with steel bands spaced a maximum of 18 inches (450 mm)
o.c.
Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Install insulation on round and flat-oval duct elbows with individually
mitered gores cut to fit the elbow.
Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch- (150-mm-) wide strips of same material used to insulate duct. Secure on alternating
sides of stiffener, hanger, and flange with pins spaced 6 inches (150 mm) o.c.
Insulate duct mounted coils located within terminal units (terminal boxes, supply air
valves, fan coil units) by extending external duct insulation over the terminal unit a
minimum of two inches. Insulate over return bends.
Insulate the external side of diffusers as noted on the details.

Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.
1.
2.
3.

Apply adhesives according to manufacturer's recommended coverage rates per unit area,
for minimum 50 percent coverage of duct and plenum surfaces.
Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.
Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitordischarge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as
follows:
a.

b.

c.
d.
e.

4.

On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along
longitudinal centerline of duct. Space 3 inches (75 mm) maximum from insulation
end joints, and 16 inches (400 mm) o.c.
On duct sides with dimensions larger than 18 inches (450 mm), space pins 16 inches
(400 mm) o.c. each way, and 3 inches (75 mm) maximum from insulation joints.
Install additional pins to hold insulation tightly against surface at cross bracing.
Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
Do not overcompress insulation during installation.
Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches (50 mm) from 1 edge and 1 end of insulation segment.
Secure laps to adjacent insulation section with 1/2-inch (13-mm) outward-clinching
staples, 1 inch (25 mm) o.c. Install vapor barrier consisting of factory- or field-applied
jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and protrusions.
a.
b.

HVAC INSULATION

Repair punctures, tears, and penetrations with tape or mastic to maintain vaporbarrier seal.
Install vapor stops for ductwork and plenums operating below 50 deg F (10 deg C)
at 18-foot (5.5-m) intervals. Vapor stops shall consist of vapor-barrier mastic
applied in a Z-shaped pattern over insulation face, along butt end of insulation, and
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over the surface. Cover insulation face and surface to be insulated a width equal to
2 times the insulation thickness but not less than 3 inches (75 mm).
5.

6.

3.9

Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Groove and score insulation to fit as closely as possible to outside and
inside radius of elbows. Install insulation on round and flat-oval duct elbows with
individually mitered gores cut to fit the elbow.
Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch- (150-mm-) wide strips of same material used to insulate duct. Secure on alternating
sides of stiffener, hanger, and flange with pins spaced 6 inches (150 mm) o.c.

FIELD-APPLIED JACKET INSTALLATION
A.

Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with
factory-applied jackets.
1.
2.
3.

B.

Where FSK jackets are indicated, install as follows:
1.
2.
3.
4.
5.

C.

3.10
A.

Draw jacket material smooth and tight.
Install lap or joint strips with same material as jacket.
Secure jacket to insulation with manufacturer's recommended adhesive.
Install jacket with 1-1/2-inch (38-mm) laps at longitudinal seams and 3-inch- (75-mm-)
wide joint strips at end joints.
Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with
vapor-barrier mastic.

Where PVC jackets are indicated, install with 1-inch (25-mm) overlap at longitudinal seams and
end joints; for horizontal applications, install with longitudinal seams along top and bottom of
tanks and vessels. Seal with manufacturer's recommended adhesive.
1.

D.

Draw jacket smooth and tight to surface with 2-inch (50-mm) overlap at seams and joints.
Embed glass cloth between two 0.062-inch- (1.6-mm-) thick coats of lagging adhesive.
Completely encapsulate insulation with coating, leaving no exposed insulation.

Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.

Where metal jackets are indicated, install with 2-inch (50-mm) overlap at longitudinal seams and
end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof
sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12
inches (300 mm) o.c. and at end joints.
FIRE-RATED INSULATION SYSTEM INSTALLATION
Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and
supports to maintain a continuous fire rating.
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B.

Insulate duct access panels and doors to achieve same fire rating as duct.

C.

Install firestopping at penetrations through fire-rated assemblies. Fire-stop systems are specified
in Division 7 Section "Firestopping."

3.11
A.

FINISHES
Duct, Equipment, and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:
Paint jacket with paint system identified below and as specified in Division 9 painting Sections.
1.

Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material
and finish coat paint. Add fungicidal agent to render fabric mildew proof.
a.

Finish Coat Material: Interior, flat, latex-emulsion size.

B.

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.

C.

Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection
of the completed Work.

D.

Do not field paint aluminum or stainless-steel jackets.

3.12

FIELD QUALITY CONTROL

A.

Perform tests and inspections.

B.

All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.

3.13

DUCT INSULATION SCHEDULE, GENERAL

A.

Comply with the requirements in “Indoor Duct and Plenum Insulation Schedule” and
“Aboveground, Outdoor Duct and Plenum Insulation Schedule” Articles for where insulating
materials shall be applied.

B.

Items Not Insulated:
1.
2.
3.
4.
5.
6.

C.

Fibrous-glass ducts.
Factory-insulated flexible ducts.
Factory-insulated plenums and casings.
Flexible connectors.
Vibration-control devices.
Factory-insulated access panels and doors.

Products shall not contain asbestos, lead, mercury or mercury compounds.
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3.14
A.

Products that come into contact with stainless steel shall be qualified as acceptable according to
ASTM C795.
INDOOR DUCT AND PLENUM INSULATION SCHEDULE
Concealed, rectangular, round and flat oval, supply air duct insulation shall be the following:
1.

B.

Mineral-Fiber Blanket: 1-1/2 inches minimum thick and 0.75-lb/cu. ft. nominal density to
achieve a minimum installed R value of 3.5 at 75 deg F mean temperature.

Concealed, rectangular, round and flat-oval, outdoor-air duct and energy recovery device
discharge air duct insulation shall be the following:
1.
2.

D.

Mineral-Fiber Blanket: 2 inches minimum thick and 1.0-lb/cu. ft. nominal density to
achieve a minimum installed (at 25% compression) R value of 6.0 at 75 deg F. mean
temperature.

Concealed, rectangular, round and flat oval, return air duct insulation shall be the following:
1.

C.

May 10, 2019

Mineral-Fiber Blanket: 2 inches (50 mm) minimum thick and 1.0-lb/cu. ft. nominal density
to achieve a minimum installed R value of 6.0 at 75 deg F mean temperature.
Insulate energy recovery device discharge air duct from the outlet of the energy recovery
device to the penetration of the building exterior.

Concealed and exposed rectangular and round, exhaust-air and relief air duct insulation between
isolation damper and penetration of building exterior shall be the following:
1.

Mineral-Fiber Blanket: 2 inches (50 mm) thick and 1.0-lb/cu. ft. nominal density.

E.

Concealed and Exposed, Type I, Commercial, Kitchen Hood Exhaust Duct and Plenum
Insulation: Fire-rated blanket insulating system; thickness as required to achieve 2-hour fire
rating.

F.

Exposed, supply-air duct, relief air duct, return air duct, outdoor air duct and energy recovery
device discharge air duct insulation shall be the following:
1.
2.
3.

G.

Flexible Elastomeric: 1 inch (25 mm) thick on edges, corners, and flanges of ductwork
which are less than 6’-6” above finished floor with space below them for personal access.
Mineral-Fiber Blanket: 2 inches (50 mm) thick and 1.0-lb/cu. ft. nominal density on
surfaces which are more than 8’-0” above finished floor.
Mineral-Fiber Board: 2 inches (50 mm) thick and 6-lb/cu. ft. nominal density for ductwork
which is less than 8’-0” above finished floor.

Concealed and exposed ductwork with fire rated blanket insulating system: Fire rated blanket
insulating system thickness as required to achieve 2-hour fire rating.
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3.15
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Concealed and exposed oven and warewash exhaust duct insulation shall be the following: 2
inches minimum thick and 1.0 lb/cu.ft. nominal density to achieve a minimum installed (at 25%
compression) R value of 6.0 at 75 deg F mean temperature.
ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE

A.

Insulation materials and thicknesses are identified below. If more than one material is listed for
a duct system, selection from materials listed is Contractor's option.

B.

Concealed, and exposed, rectangular, round and flat-oval, supply-air, return air and exhaust air
duct insulation shall be the following:
1.
2.

3.16

Mineral-Fiber Board: 4 inches minimum thick, 6-lb/cu. ft. (96-kg/cu. m) nominal density
to achieve a minimum R value of 17.0 at 75 deg F. mean temperature.
Elastomeric (EPDM): 4 inches minimum thick with additional UV resistant coating
furnished by the insulation manufacturer.

EQUIPMENT INSULATION SCHEDULE

A.

Insulation materials and thicknesses are identified below. If more than one material is listed for
a type of equipment, selection from materials listed is Contractor's option.

B.

Insulate indoor and outdoor equipment in paragraphs below that is not factory insulated.

C.

Chillers: Insulate cold surfaces on chillers, including, but not limited to, evaporator bundles, heatrecovery bundles, suction piping, compressor inlets, tube sheets, water boxes, and nozzles with
the following:
1.

D.

Heat-exchanger (water-to-water for cooling service) insulation shall be:
1.

E.

Mineral-Fiber Pipe and Tank: 2 inches (50 mm) thick.

Steam-to-hot-water heater exchanger (converter) insulation shall be:
1.

G.

Flexible Elastomeric: 1-1/2 inch thick.

Heat-exchanger (water-to-water for heating service) insulation shall be:
1.

F.

Flexible Elastomeric: 1-1/2 inch thick.

Mineral-Fiber Pipe and Tank: 3 inches thick.

Chilled-water pump insulation shall be one of the following:
Flexible elastomeric: 2 inch thick.

H.

Heating-hot-water pump insulation shall be the following:
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1.
I.

Mineral-Fiber Pipe and Tank: 3 inches thick.

Steam condensate tank and receiver insulation shall be the following:
1.

T.

Mineral fiber board: 2-inches thick.

Deaerator insulation shall be the following:
1.

S.

Flexible Elastomeric: 1-1/2 inches thick.

Fans located on the discharge of heat recovery devices shall be the following:
1.

R.

Mineral-Fiber Pipe and Tank: 2 inches (50 mm) thick.

Heat-recovery air-separator insulation shall be the following:
1.

Q.

Flexible Elastomeric: 1-1/2 inches thick.

Heating-hot-water air-separator insulation shall be the following:
1.

P.

Flexible Elastomeric: 1 inch (25 mm) thick.

Chilled-water air-separator insulation shall be the following:
1.

O.

Mineral fiber pipe and tank: 2-inches thick.

Heat-recovery expansion/compression tank insulation shall be the following:
1.

N.

Flexible Elastomeric: 1 inch (25 mm) thick.
Mineral-Fiber Pipe and Tank: 1 inch (25 mm) thick.

Heating-hot-water expansion/compression tank insulation shall be the following:
1.

M.

Mineral-Fiber Pipe and Tank: 3 inches thick.

Chilled-water expansion/compression tank insulation shall be one of the following:
1.
2.

L.

Flexible elastomeric: 1-1/2 inch thick.

Steam condensate pump and boiler feedwater pump insulation shall be the following:
1.

K.

Mineral fiber pipe and tank: 2-inches thick.

Heat-recovery pump insulation shall be:
1.

J.
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Mineral-Fiber Pipe and Tank: 3 inches thick.

Steam flash-tank, flash-separator, and blow-off-tank insulation shall be the following:
1.

Mineral-Fiber Pipe and Tank: 2 inches (50 mm) thick.
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3.17
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Piping system filter-housing insulation shall match the type and thickness of the air separators in
that piping system. Allow for filter removal and other access with removable pieces of insulation.
PIPING INSULATION SCHEDULE, GENERAL

A.

Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each
piping system and pipe size range. If more than one material is listed for a piping system,
selection from the materials listed is at the Contractor's option.

B.

Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1.
2.
3.

Drainage piping located in crawl spaces.
Underground piping.
Chrome-plated pipes and fittings unless there is a potential for personnel injury.

C.

Products shall not contain asbestos, lead, mercury or mercury compounds.

D.

Products that come into contact with stainless steel shall be qualified as acceptable according to
ASTM C795.

3.18
A.

INDOOR PIPING INSULATION SCHEDULE
Condensate and Equipment Drain Water below 60 Deg F (16 Deg C):
1.

All Pipe Sizes: Insulation shall be the following:
a.

B.

C.

Flexible Elastomeric: 3/4 inch (19 mm) thick.

Chilled Water, Heat Recovery, Glycol and Brine:
1.

1-1/2” and Smaller: Insulation shall be one of the following:
a.
Mineral-Fiber, Preformed Pipe, Type I : 1-1/2 inch thick.
b.
Flexible Elastomeric: 1-1/2-inch thick.

2.

NPS 2 to NPS 12: Insulation shall be one of the following:
a.
Mineral-Fiber, Preformed Pipe, Type I : 1-1/2 inches (38 mm) thick.
b.
Flexible Elastomeric: 1-1/2 inch thick.

3.

NPS 14 (DN 350) and Larger: Insulation shall be one of the following:
a.
Mineral-Fiber, Preformed Pipe, Type I : 2 inches (50 mm) thick.

4.

Chilled water piping within air handling units shall be insulated with 1 inch thick
elastomeric covered with two coats of latex enamel provided by the elastomeric
manufacturer (Like Armstrong WB finish).

Condenser-Water Supply and Return:
1.

NPS 12 (DN 300) and Smaller: Insulation shall be one of the following:
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a.
b.
2.

NPS 1-1/2 and Smaller: Insulation shall be the following:
a.

2.

Mineral-Fiber, Preformed Pipe, Type I: 2 inches thick.

Low Pressure (15 psig) Steam and Steam Condensate, Boiler Blowdown, Steam Sampling, 250
Deg F and below:
1.

NPS 1-1/4 and Smaller: Insulation shall be the following:
a.

2.

Mineral-Fiber, Preformed Pipe, Type I or II: 2-1/2 inches thick.

NPS 1-1/2 and Larger: Insulation shall be the following:
a.

Mineral-Fiber, Preformed Pipe, Type I or II: 3 inches thick.

Medium Pressure Steam:
1.

NPS 1-1/4 and Smaller: Insulation shall be the following:
a.

2.

Mineral-Fiber, Preformed Pipe, Type I or II: 2-1/2 inches thick.

NPS 1-1/2 and Larger:
a.

G.

Mineral-Fiber, Preformed Pipe, Type I: 1-1/2 inch thick.

NPS 2 and Larger: Insulation shall be one of the following:
a.

F.

Mineral-Fiber, Preformed Pipe, Type I: 2 inches (50 mm) thick.

Heating Water Supply and Return, Boiler Feedwater, 200 Deg F (93 Deg C) and below:
1.

E.

Flexible Elastomeric: 1-1/2 inch thick.
Mineral-Fiber, Preformed Pipe, Type I: 1-1/2 inches (38 mm) thick.

NPS 14 (DN 350) and Larger: Insulation shall be one of the following:
a.

D.
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Mineral fiber, performed piped, Type I or II: 3 inches thick.

Medium/High Pressure Steam (over 30 psig):
1.

NPS ¾ and smaller: Insulation shall be the following:
a.

2.

NPS 1 to 1-1/4: Insulation shall be the following:
a.

3.

Mineral fiber, preformed pipe, Type I or II: 3 inches thick.

Mineral fiber, preformed pipe, Type I or II: 4 inches thick.

NPS 1-1/2 and larger: Insulation shall be the following:
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a.
H.

NPS 1-1/2 and Smaller: Insulation shall be the following:
a.
b.

2.

NPS 1-5/8 and Larger:
a.
Flexible elastomeric: 1-1/2 inches thick.

All Pipe Sizes: Insulation shall be the following:
a.

All Pipe Sizes: Insulation shall be the following:
a.

All Pipe Sizes: Insulation shall be the following:
a.

A.

Flexible elastomeric: 1 inches thick.

OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
Refrigerant Suction and Hot-Gas Piping and Tubing:
1.

All Pipe Sizes: Insulation shall be the following:
a.

3.20

Mineral-Fiber, Preformed Pipe, Type I or II: 1 inch (25 mm) thick.

Cold Service Vents (including MRI quench vents):
1.

3.19

Mineral-Fiber, Preformed Pipe, Type I or II: 1 inch (25 mm) thick.

Hot Service Vents (including steam vents):
1.

K.

Cellular glass: 1 inch (25 mm) thick.
Flexible elastomeric: 1 inch (25 mm) thick.

Hot Service Drains (including boiler blowdown):
1.

J.

Mineral fiber, preformed pipe, Type I or II: 4.5 inches thick.

Refrigerant Suction, Liquid, and Hot-Gas Piping and Tubing:
1.

I.
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Flexible Elastomeric (EPDM): 2 inches (50 mm) thick.

INDOOR, FIELD-APPLIED JACKET SCHEDULE

A.

Install jacket over insulation material. For insulation with factory-applied jacket, install the fieldapplied jacket over the factory-applied jacket.

B.

If more than one material is listed, selection from materials listed is Contractor's option.

C.

Piping, Exposed; within finished occupied spaces; below 8’-0” above finished floor:
1.

PVC: 20 mils (0.5 mm) thick.
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D.

Piping exposed, within mechanical rooms below 8’-0” above finished floor shall be suitably
installed for washdown service utilizing a standard water spray nozzle and building water
pressure.
1.

3.21
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PVC: 20 mils (0.5 mm) thick.

OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A.

Install jacket over insulation material. For insulation with factory-applied jacket, install the fieldapplied jacket over the factory-applied jacket. Confirm that the vapor barrier of the insulation is
100% intact and repair as necessary prior to applying jacket.

B.

If more than one material is listed, selection from materials listed is Contractor's option.

C.

Ducts and Plenums, Exposed:
1.
2.

D.

Aluminum, Stucco Embossed: 0.024 inch (0.61 mm) thick.
Field applied fabric reinforcing mesh with vapor barrier mastic.

Piping, Exposed:
1.

Aluminum, Stucco Embossed: 0.032 inch (0.81 mm) thick.

END OF SECTION 23 07 00
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SECTION 23 09 00 – ENVIRONMENTAL CONTROL SYSTEM
GENERAL
I.

WORK DESCRIPTION
A. Scope of Work:
1.

The Environmental Control Contractor (ECC) shall furnish, install complete,
program, and place in totally acceptable operation an environmental control system
as shown or implied on the Contract Documents.

B. Work Included:
1.

2.
3.
4.
5.

6.

7.

Furnish and install electric, and direct digital control temperature, humidity and
pressure controls, and accessories as required to provide a complete operable system
to obtain the operational sequence described.
All control and interlock wiring by ECC to be in full compliance with all sections of
electrical specifications.
ECC shall prepare electric wiring diagram on all controls, starters, and mechanical
equipment detailing all terminals in each component.
Any relays or auxiliary contacts required, but not furnished by suppliers of mechanical
equipment or starters shall be furnished by ECC.
Note that schematic control diagrams on drawings are presented to show the intent of
all control loops and to illustrate the operational sequences described. The electric
signals are diagrammatic only and each bidder shall be required to furnish such
cabling and air lines as required to meet their specific equipment. ECC is directed to
building drawings and all schedules for complete coordination of project
requirements.
All standards of quality and operation shown, described, and implied are to be fully
met. Any questions relative to deviations to be submitted in writing to the
Architect/Engineer at least 14 days prior to bid date.
The ECC is responsible for coordinating data integration with third party
equipment/systems shown on the Contract Documents to be integrated with the ECC’s
Building Automation System. This coordination includes verifying communication
protocol compatibility with each equipment/system manufacturer and/or supplier and
verifying the list of available points through the integration/interface. Refer to related
specification sections below for project specific integration requirements.
a)
b)
c)
d)
e)
f)

Section 22 11 13 – Facility Fuel Oil System.
Section 22 11 23 – Packaged Booster Pumps.
Section 22 11 24 – Variable Speed Packaged Booster Pumps.
Section 22 13 29 – Sewage Pumps.
Section 22 14 29 – Sump Pumps.
Section 22 15 19 – General Service Compressed Air Equipment.
Page 1
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g)
h)
i)
j)
k)
l)
m)
n)
o)
p)
q)
r)
s)
t)
u)
v)
w)
x)
y)
z)
aa)
bb)
cc)
dd)
ee)
ff)
gg)
hh)
ii)
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Section 22 31 16 – Water Softeners.
Section 22 34 00 – Fuel Fired Domestic Water Heaters.
Section 22 67 19 – RO/Deionized Water Equipment.
Section 23 25 00 – HVAC Water Treatment.
Section 23 33 00 – Air Duct Acessories
Section 23 52 16 – Condensing Boilers.
Section 23 52 33 – Water Tube Boilers.
Section 23 52 39 – Fire Tube Boilers.
Section 23 53 16 – Deaerators, Surge Tanks and Blowdown Separators.
Section 23 64 16 – Centrifugal Water Chillers.
Section 23 64 26 – Rotary Screw Air-Cooled Water Chillers.
Section 23 65 00 – Cooling Towers.
Section 23 72 00 – Air-To-Air Energy Recovery Equipment.
Section 23 81 19 – Self-Contained Air Conditioners
Section 23 81 23 – Computer Room Air Conditioners.
Section 23 84 13 – Humidifiers.
Section 26 09 13 – Electrical Power Monitoring and Control.
Section 26 09 43 – Network Lighting Controls.
Section 26 11 16 – Secondary Unit Substations.
Section 26 12 00 – Medium Voltage Transformers.
Section 26 23 13 – Paralleling Low Voltage Switchgear.
Section 26 24 13 – Switchboards.
Section 26 24 19 – Motor Control Centers.
Section 26 27 13 – Electricity Metering.
Section 26 29 23 – Variable Frequency Controllers.
Section 26 32 13 – Engine Generators.
Section 26 33 53 – Static Uninterruptible Power Supply.
Section 26 36 00 – Transfer Switches.
Section 26 56 00 – Exterior Lighting.

2. This Contractor/Supplier is directed to all General Conditions of the Contract.
B. Work Not Included:
C. Electrical Contractor shall provide all power wiring to and from all motor starters, variable
frequency controllers, and motor control centers.
D. Electrical Contractor to provide 120/60 power to all Direct Digital Controllers.
E. Additional 120 Volt power wiring and conduit that is required beyond that which the Electrical
Contractor provides shall be furnished and installed by the Environmental Control
Supplier/Engineering Contractor.
F. Sheet Metal Contractor shall install motorized dampers and duct mounted airflow measuring
stations furnished by the Environmental Control Contractor.
G. Mechanical Contractor to install all temperature sensing wells and control valves furnished by
the Environmental Control Contractor.
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H. Related Work Specified Elsewhere:

II.

1. Basic mechanical materials and methods.
2. Hangers and supports.
3. Mechanical identification.
4. Testing, adjusting and balancing.
5. Enclosed switches and circuit breakers.
6. Enclosed controllers.
7. Motor control centers.
QUALITY ASSURANCE
A. Acceptable Supervisory Level Control Manufacturer
1. Johnson Controls, Inc.
2. Siemens Building Technologies,
3. Schneider Electric I/A Series,
4. Automated Logic.
5. Tridium – Niagra 4 Framework, Latest Version
B. Acceptable Building Level Control Manufacturer
1. Johnson Controls
2. Siemens Building Technologies
3. Schneider Electric
4. Automated Logic
5. Alerton
C. Acceptable Installation and Service Contractor:
1. Indianapolis
a) Johnson Controls, Inc.,
b) Siemens Building Technologies,
c) Precision Control Systems of Indianapolis,
d) Automated Logic Indiana.
e) Open Control Systems
f) Conserve
2. Chicago
a) Precision Control System of Chicago
b) Automated Logic of Chicago
c) Open Control Systems
D. The entire electric, electronic, and direct digital control system shall be approved and listed by
Underwriters Laboratories, Inc. All equipment shall bear the appropriate UL listing marking to
insure compliance. In addition to the UL listing requirement, all work shall conform to the
following codes and standards as applicable:
1.
2.
3.
4.
5.

National Fire Protection Agency (NFPA) Standards.
National Electrical Code (NEC) and applicable local electrical codes.
UL 268 Smoke Detectors.
UL 916 Energy Management.
NFPA 70 – National Electrical Code.
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6. NFPA 90A – Standard for the Installation of Air Conditioning and Ventilating
Systems.
7. American National Standards Institute (ANSI).
8. National Electrical Manufacturer’s Association (NEMA).
9. American Society of Mechanical Engineers (ASME).
10. ASHRAE.
11. Air Movement and Control Association (AMCA).
12. American Standard Code for Information Interchange (ASCII).
13. Institute of Electrical and Electronic Engineers (IEEE).
14. Electronic Industries Associates (EIA).
15. Occupational Safety and Health Administration (OSHA).
16. American Society of Testing and Materials (ASTM).
17. Federal Communications Commission (FCC).
18. American Disability Act (ADA).
19. ANSI/EIA 909.1-A-1999 (Lon Works).
20. ANSI/ASHRAE Standard 195-2008 (BACnet).
21. UL 864 UUKL Smoke Control.
22. NFPA 92A and 92B – Smoke Purge/Control Equipment.
E.

Except where certain controls are specified by manufacturer and product numbers (and no
substitute is permitted in those cases), all products shall be of a common manufacturer and no
mixing of manufacturers is permitted. It should be noted that all quality requirements noted
in this specification shall be equally met; any variance shall be submitted in writing 14 days
prior to bidding and, if approved, notice will be given in writing. Failure to meet the 14-day
requirement will negate any consideration of variance.

F.

All engineering, project management, system programming, system checkout and project
commissioning (if required) shall be performed by experienced full-time professional
employees of the Control Supplier/Engineering Contractor. Installation of all electric,
electronic, and DDC controls including all electric wiring shall be the responsibility of the
ECC. Installation may be subcontracted at the Contractor's discretion, but full and complete
responsibility for the quality and workmanship rests with the ECC. Where work is
subcontracted, the ECC shall make a complete inspection before the system is placed in
operation to insure that all sections of Part 3 - Execution are met and such documentation shall
be made a part of the final operation and maintenance manuals.

G. The Control Supplier/Engineering Contractor shall have a minimum of 15 years of experience
in the design and installation of Environmental Control Systems equal in scope and size to that
herein specified and shall be prepared to provide documented proof of such history.
Contractor to be full factory branch or provide written proof that control manufacturer assumes
full liability for any product fault or defect.
H. Service and installation personnel to be permanently located within 100 miles of job site and
to be available 24 hours each day and respond on-site within 4 hours' notice. Contractors who
rely on third party vendors for maintenance/service staff and expertise on any major
component are not acceptable.
I.

Installer Qualifications:
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1.
2.
3.
4.

5.

6.
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Licensed contractor with at least five years of working experience in the installation
of Building Automation Systems.
Demonstrated specific experience shall include cabling systems and pathways of
electrical and telecommunications systems.
Demonstrated expertise in the installation, functional checkout, point to point
verification, calibration, troubleshooting and startup of Building Automation Systems.
In addition to the technical capabilities described herein, demonstrate a production
capability to plan, control and integrate manpower and other resources necessary for
successful contract completion.
The Owner may ask to verify the qualifications and experience for all field installation
technicians and installation contractors assigned to the project prior to the installation
work commencing.
Installation personnel working this specific project shall attend a one hour
familiarization session with the Owner’s control system personnel immediately
following the project preconstruction meeting. This meeting shall include the ECC’s
assigned Project Manager.

J. SYSTEM PERFORMANCE
1. Comply with the following performance requirements:
a) Graphic display: Display graphic with minimum 20 dynamic points with
current data within 10 seconds.
b) Graphic refresh: Update graphic with minimum 20 dynamic points with
current data within 8 seconds.
c) Object command: Reaction time of less than two seconds between operator
command of a binary object and device reaction.
d) Object scan: Transmit change of state and change of analog values to control
units or workstation within six seconds.
e) Alarm response time: Annunciate alarm at workstation within 45 seconds.
Multiple workstations must receive alarms within five seconds of each other.
f) Program execution frequency: Run capability of applications as often as five
seconds, but selected consistent with mechanical process under control.
g) Performance: Programmable controllers shall execute DDC PID control
loops, and scan and update process values and outputs at least once per second.
h) Reporting accuracy and stability of control: Report values and maintain
measured variables within tolerances as follows:
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

Water temperature: Plus or minus 1 deg F.
Water flow: Plus or minus 5 percent of full scale.
Water pressure: Plus or minus 2 percent of full scale.
Space temperature: Plus or minus 1 deg F.
Ducted air temperature: Plus or minus 1 deg F.
Outside air temperature: Plus or minus 2 deg F.
Dew point temperature: Plus or minus 3 deg F.
Temperature differential: Plus or minus 0.25 deg F.
Relative humidity: Plus or minus 5 percent.
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(10)
scale.
(11)
scale.
(12)
(13)
(14)
(15)
(16)
(17)
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Airflow (pressurized spaces): Plus or minus 3 percent of full
Airflow (measuring stations): Plus or minus 5 percent of full
Airflow (terminal): Plus or minus 10 percent of full scale.
Air pressure (space): Plus or minus 0.01-inch wg.
Air pressure (ducts): Plus or minus 0.1-inch wg.
Carbon monoxide: Plus or minus 5 percent of reading.
Carbon dioxide: Plus or minus 50 ppm.
Electrical: Plus or minus 5 percent of reading.

K. PRELIMINARY SUBMITTAL PACKAGE
1.

The Environmental Control Contractor (ECC) shall submit, at, or before, the time of
bid, a comprehensive Preliminary Submittal Package including all items listed below.
Failure to submit the required documentation at the designated time will be grounds
for rejection of the Environmental Control Contractor bid. The ECC contract shall be
awarded based on a combination of price, completeness of bid (per review of
Preliminary Submittal Package), and presentation/interview with the client and their
design team.

2.

The following documentation shall be provided, at a minimum, as part of the
Preliminary Submittal Package:

3.

Network diagram(s) showing the correct number of Network Controllers, Operator
Interface devices, and Servers as required for the type and size of the BAS system and
the communication network connecting all anticipated field level panels/controllers.
Clearly identify the responsibilities of connecting the BAS system to the client’s IT
network (as applicable).
Flow diagrams specific for each mechanical system (whether DDC-controlled or
locally controlled) schematically showing all control devices intended and required to
properly control said system. NOTE: The ECC shall generate the flow diagrams using
their standard engineering tool(s). It is not acceptable to directly copy the control
schematics included in the bid documents generated by TRC Worldwide to meet this
requirement.
Sequence of operations written out for each mechanical system (whether DDCcontrolled or locally controlled) covering all modes of operation for each piece of
equipment. NOTE: The ECC shall generate the sequence of operations using their
standard engineering tool(s). It is not acceptable to directly copy the sequence of
operation verbiage included in the bid documents to meet this requirement.
Point schedules for all equipment that is DDC-controlled. Point nomenclature shall
match between the flow diagram and associated point schedule. NOTE: The ECC
shall generate the point schedules using their standard engineering tool(s). It is not
acceptable to directly copy the point schedules included in the bid documents
generated by TRC Worldwide to meet this requirement.
Product data sheets for each control device shown on the control schematics.
Sample graphic print outs of systems similar to those utilized on this specific project.

4.

5.

6.

7.
8.
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9.

Resumes of execution/delivery team including project manager(s), field technicians,
programmers, engineers, etc.
10. Customer training plan.
11. Detailed drawing, sequence and description of corridor lighting control.
12. Coordinate delivery of the Preliminary Submittal Package per the following scenarios:
14. Direct Bid to Owner as Prime Contractor: Deliver a minimum of two complete hard
copies of the Preliminary Submittal Package in appropriately sized 3-ring binders to
the designated Owner’s representative. All documents should be compiled into the
minimum amount of Acrobat pdf files as possible. It is not desired to deliver each
document individually. Electronic copies of the entire submittal package shall also
be sent to the designated Owner’s representative, the General Contractor/Construction
Manager, and the Architect/Engineer. *NOTE: All pricing and corresponding
proposals are to be sent directly to the designated Owner’s representative – not to the
HVAC/Mechanical Contractors. See Bid Form for details.
15.

Acceptable electronic formats are:
a) E-mail attachment(s) (beware of size restrictions).
b) On-line file storage service (box.net or equal. Provide applicable access
codes, passwords, etc.).
c) FTP file sharing site (provide applicable access codes, passwords, etc.).
d) USB mass storage device(s).
e) CD/DVD media.

16. Prime or direct bid to Construction Manager (CM). Deliver the Preliminary Submittal
Package electronically to the designated Construction Manager’s representative. All
documents should be compiled into the minimum amount of Acrobat pdf files as possible.
It is not desired to deliver each separate document. ECC must copy Architect/Engineer
indicating the ECC has satisfied the requirement of transmitting the Preliminary Submittal
Package. *NOTE: All pricing and corresponding proposals are to be sent to the
Construction Manager, not to the Owner’s representative.
17.

Acceptable electronic formats are:
a) E-mail attachment(s) (beware of size restrictions).
b) On-line file storage service (box.net or equal. Provide applicable access
codes, passwords, etc.).
c) FTP file sharing site (provide applicable access codes, passwords, etc.).
d) USB mass storage device(s).
e) CD/DVD media.

18. Bid to General Contractor (GC) as subcontractor. Deliver the Preliminary Submittal
Package electronically to each designated General Contractor’s Representative. All
documents should be compiled into the minimum amount of Acrobat pdf files as possible.
It is not desired to deliver each separate document. ECC must copy Architect/Engineer
indicating the ECC has satisfied the requirement of transmitting the Preliminary Submittal
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Package. *NOTE: All pricing and corresponding proposals are to be sent to the General
Contractors, not to the Owner’s representative.
19.

Acceptable electronic formats are:
a) E-mail attachment(s) (beware of size restrictions).
b) On-line file storage service (box.net or equal. Provide applicable access
codes, passwords, etc.).
c) FTP file sharing site (provide applicable access codes, passwords, etc.).
d) USB mass storage device(s).
e) CD/DVD media.

20. Bid to Mechanical Contractor (MC) as subcontractor: Deliver the Preliminary
Submittal Package electronically to the designated Owner’s representative. All documents
should be compiled into the minimum amount of Acrobat pdf files as possible. It is not
desired to deliver each separate document. ECC must copy each Mechanical Contractor
bidding this project indicating the ECC has satisfied the requirement of transmitting the
Preliminary Submittal Package. *NOTE: All pricing and corresponding proposals are to
be sent to the Mechanical Contractors, not to the Owner’s representative.
21.

Acceptable electronic formats are:
a) E-mail attachment(s) (beware of size restrictions).
b) On-line file storage service (box.net or equal. Provide applicable access
codes, passwords, etc.).
c) FTP file sharing site (provide applicable access codes, passwords, etc.).
d) USB mass storage device(s).
e) CD/DVD media.

L. PRICING AGREEMENT
1.

In addition to the Preliminary Submittal Package, the Environmental Control
Contractor (ECC) shall submit at or before the time of bid, a Pricing Agreement
document for review by the Owner, the Construction Manager and the Project Design
Team. The terms and structure of the Pricing Agreement will be considered in the
process of selecting and awarding the Environmental Control System Contract.

2.

The Pricing Agreement shall include, at a minimum, the following four (4) sections
with pricing detailed specifically for this project.

3.

Manufacturer’s material, equipment and devices: Show total material list price,
proposed discount from the list price and final total estimated material price for this
project. ECC should be prepared to break this pricing down further per area of building
or per system.
Third party material, equipment and devices: Show total cost of third party material,
proposed overhead and markup structure for the third party material and total
estimated price for third party material for this project. Again, the ECC should be
prepared to break this pricing down further per area of building or per system.

4.
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Subcontract labor cost: Show total cost of proposed subcontracted labor (per labor
type), proposed overhead and makeup structure for the subcontracted labor and total
estimated price for this labor. The ECC should receive competitive bids for each type
of subcontracted labor (preferably 3 or more per labor type) and be prepared to share
the subcontract quotes with the Owner, Construction Manager and Project Design
Team for analysis.
Self-performed labor cost: Show cost for each category of self-performed labor,
including, but not limited to, project management, project engineering,
technician/programming, clerical, training, general conditions, travel and expense.
List estimated time (in hours), proposed hourly billing rate and total estimated cost
for each category.

M. SUBMITTALS
1. Product:
2. Submit descriptive literature and shop drawings in accordance with Section 01 33 00.
3. Submittals shall include the following data:
4.
Dimensions and electrical characteristics.
5.
Installation instructions.
6.
Product description, operational capacities, and accuracies.
7.
For each component located within the occupant’s space provide dimensions, colors,
and scaled drawings of the faceplate with each feature identified. Provide this information
for all space sensors, pressure monitors, carbon dioxide sensors, and humidity sensors.
8.
For each terminal controller, floor level controller, network controller and operators
workstation (hardware and software) type, provide the following:
a)
b)
c)
d)

Date introduced on the market.
Expected date which product will cease to be produced.
Expected date that successor product is expected to be available.
Expected date that support of the product will end.

9. Shop Drawings:
10. Submit shop drawings to the Architect/Engineer which completely illustrate:
a)

b)

c)

d)

Full schematic presentation of all systems with location of all sensors, relays,
dampers, valves, and actuators. All components to be designated to a code
similar to Engineer's design on HPE drawings.
Full wiring diagrams with point to point designation. Number, size, and type
of wiring with designation as to exact enclosure and support to be clearly
noted.
All DDC analog and binary points to be cross referenced to the same code
designation (AI-X, AO-X, BI-X, and BO-X) shown on Engineer's HPE
drawings.
All operating systems shall include the sequence of operation that will be
employed. This will parallel, as a minimum, the sequence detailed on
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Engineer's HPE drawings and shall include any virtual points, timers, lookup
tables, startup and shutdown sequences, and other control means required.
This sequence shall be written in sentence format on the shop drawings
similar to that noted on the HPE drawings.
All pneumatic sensing and activating air lines to be clearly denoted with
sizing and reference to specified installation standards.
Hydronic and steam valve schedules with flowrate, design differential
pressure at the design flowrate, valve body maximum pressure rating,
maximum working differential pressure at which control can be maintained.
Damper schedule including design maximum and minimum flowrates,
opposed/parallel blade configuration, insulation, and leakage characteristics.
Building control system architecture illustrating each DDC controller; the
type of communication between each DDC controller; all 120V power
requirements; network, phone, fiber and internet connections; and operator’s
workstations and printer locations.
Color graphic samples shall be included in initial submittal package. Floor
plan graphics and system graphics depicting mechanical, electrical and
plumbing systems similar to those utilized in this project shall be included.
Data Communication Protocol Certificates: Certify that each proposed DDC
system component complies with ASHRAE 135 (BACNet).

11. ECC to schedule a presubmittal presentation of all proposed formal submittal diagrams
and data with A/E prior to said formal submittal. This meeting shall be scheduled and
conducted at TRC Worldwide.
12. Maintenance Manuals:
13.
14.
15.
16.
17.

Submit maintenance and operating manuals in accordance with Section 01 78 23.
Submit software and firmware operating and upgrade manuals.
Submit program backup software on compact disc, complete with data files.
Device address list.
Software license required by and installed for DDC workstations and internet access.

18. Owner Instruction and Training Report:
19. Submit the written "Owner Instruction and Training Report" in accordance with this
specification section.
20. Field Quality Control Test Reports:
21. Submit the written "Owner Instruction and Training Report" in accordance with this
specification section.
N. PRE-INSTALLATION COORDINATION MEETING
1. A pre-installation coordination meeting shall be held after submittal approval and
before installation of the control system beings. The location of this meeting will be
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determined at a later date and will be appropriate for all parties participating. The following
people/roles are required attendees at this meeting:
a) Owner: Director of Facilities/Engineering/Maintenance or equivalent role,
key users/operators of the controls/BAS system as designated by the Director of
Facilities/Engineer/Maintenance.
b) TRC Worldwide: Project Manager
c) ECC: Project Manager, Lead Field Technician, Design Engineer and Sales
Engineer.
d) Construction Manager/General Contractor: Project Manager and MEP
Coordinator.
2. The intent of the pre-installation coordination meeting is to address, discuss and
resolve controls/BAS items with all key parties in attendance that historically have caused
conflict and delays during the closeout/completion phase of projects.
O. DEFINITIONS
BAS System: An automatic, programmable building automation system that consists
of an open framework Supervisory Level and a system of BACnet compliant Building
Level Controllers. The system architecture shall use an IP based Supervisory Level system
that connects to the internet and is web based for ease of access while the Building Level
network shall be MSTP, twisted pair network integrating with the Supervisory Level
through BACnet protocol and open framework drivers.

1.

a) Supervisory Level: an open framework platform utilizing Tridium Niagara that
provides a web based operator graphical interface for supervision, data logging,
trending, alarming, scheduling, and network management of all Building Level
controllers.
b) Building Level: BACnet compliant, programmable controllers located at
terminal devices and systems. The Building Level is connected through a MSTP,
twisted pair network.
P. SEQUENCE OF OPERATION
1. Note that all operational sequences are noted on the Drawings.
PRODUCTS
III.

FIELD EQUIPMENT
A. Control Instruments:
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1. All control instruments, unless otherwise specified, shall be fully proportioning with
adjustable sensitivity. Note that P, PI, and PID loops shall be required wherever necessary
to afford final stable control within acceptable parameters to satisfaction of
Architect/Engineer.
B. Thermostat:
1. Low limit thermostats:
2.
Low limit safety thermostats shall be manually reset, line voltage with maximum
23'-0" flexible sensing elements responsible to lowest temperature along entire length.
Furnish minimum two (2) wired in series on the discharge side of the first hydronic coils
(i.e., a 4-section coil requires eight low limit thermostats wired in series). Contractor to
note that the operating head of such instruments shall be shielded from conditions whereby
it could be activated by low temperature. Clarify location of low limits with the Engineer
during submittal review if HPE Sheets illustrate a location other than the discharge side of
the first hydronic coil.
3.
All flexible averaging sensors shall be attached by wire ties to a suspended wire or
insulated cable to prevent sensor contact with metal or other unit components.
4.
Install flexible sensors across all coils at a maximum of 6” from the bottom of the
bottom coil and a minimum of 7” diameter to turn the sensor. Install the detector with a
maximum free distance of 12” between each pass.
5.
Staggered coils shall utilize multiple sensors. Each sensor shall cover one section of
the staggered coil. Sensing elements shall be a minimum of 17’ long.
6.
All flexible sensors shall be protected at point of penetration of unit via a section of
poly tubing to prevent contact of the sensor and the unit.
7.
Mount detector within 6” of the face of the coil unless noted otherwise. For
staggered coil banks, this requirement applies for each half of the bank
8.
ECC to note that when any low limit controls are above an elevation 7'-0" above
floor level or otherwise inaccessible, they shall employ automatic reset and shall be wired
to an auxiliary control panel of a 5'-0" elevation. The control panel with piano hinged door
shall utilize a latching reset relay for each individual low limit control which insures that
the fan is de-energized even as the low limit resets automatically. The panel face shall
utilize a red alarm pilot light that remains lit until the 10 second time delay reset relay
momentary contact switch is activated. An LED inside the panel shall indicate which of
low limits has signaled the alarm.
C. Temperature Sensors:
1. Duct sensors for critical spaces shall utilize averaging elements, 1000 OHM platinum
Resistance Temperature Detectors (RTD) having an accuracy of ±0.5 deg F.
2. Duct sensors for non-critical spaces may utilize 10,000 OHM or 20,000 OHM
thermistor having an accuracy of ±1.0 deg F. 1000 OHM RTDs are also acceptable for
non-critical applications.
3. Immersion sensors to be furnished with companion wells separable stainless steel. Well
pressure rating shall be consistent with and extend the system pressure it will be immersed
in. Wells shall withstand pipe design flow velocities.
4. Outdoor sensors to utilize Vaisala DTR 503A shields.
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D. Space Sensors:
1. Space sensors located in private offices, conference rooms, other areas deemed “nonpublic” and as noted on the drawings shall have exposed external set-point adjustment and
digital LCD display capable of displaying setpoint and actual sensed temperature.
2. In areas deemed “public” or where indicated on the drawings, space sensors shall have
exposed external setpoint adjustment, but be without LCD displays.
3. Set-point adjustment to be a maximum plus and minus 4 degrees from the null setpoint
programmed through the DDC system.
4. Space sensors may be (RTD) 1,000 Ohm platinum with an accuracy of 0.5 deg F or
10,000 OHM thermistor with accuracy of ±0.5 deg. F for all spaces unless noted otherwise
on the HPE Drawings.
5. Space sensor shall be of a neutral color (white, beige or other customer approved color)
unless noted otherwise on the HPE Drawings.
6. Provide insulating bases for all sensors located on exterior walls and on exterior
column wraps. Foam seal cavity and junction box prior to installing insulating base.
7. Provide locking, ventilated guards where indicated on the HPE Drawings. It is the
ECC’s responsibility to coordinate color of all space sensors with the Owner prior to
installation of same.
8. Provide washdown resistant sensors where indicated on the HPE Drawings and for all
wet locations.
9. Provide occupancy override button on face of space sensor where indicated on the
sequence and on the HPE Drawings.
10. Space sensors with occupant set-point adjustment shall be adjustable from the
operator’s work station as to the deadband of adjustability allowed to the occupants.
E. Electronic Actuators:
1. Manufactured, brand labeled or distributed by Belimo or Johnson Controls, Inc. or
Siemens.
2. Size for torque required for damper seal at load conditions.
3. Coupling: V-bolt dual nut clamp with a V-shaped, toothed cradle.
4. Mounting: Actuators shall be direct shaft mount type. Actuators shall be capable of
being mechanically and electrically paralleled to increase torque if required.
5. Overload protected electronically throughout rotation.
6. Fail safe operation: Mechanical, spring return mechanism. Electronic fail safe shall
incorporate a visual indication of the fail safe status on the face of the actuator. The power
fail position shall be field adjustable between 0 to 100% in 10 deg. F increments. The
electronic fail safe shall have a 2 second (adjustable) operational delay.
7. Power requirements (spring return): 24 VAC, maximum 15 VA at 24 VAC or 8 W at
24 VDC.
8. Proportional actuators shall be fully programmable through an EEPROM without the
use of actuator mounted switches.
9. Temperature rating: -22 deg. F to +122 deg. F.
10. Housing: Minimum requirement NEMA Type 2/IP54 mounted in any orientation.
NEMA 4/4X (IP67) required for outdoor applications.
11. Agency listings: ISO 9001 or UL.
12. The manufacturer shall warrant all components for a period of 5 years from the date of
production with the first two years unconditional.
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13. All damper actuators used on equipment introducing outdoor air shall be furnished
with mechanical spring return mechanism as indicated in “fail safe operation” above.
14. All actuators shall have external adjustable stops to limit the travel in either direction
and a gear release to allow manual positioning.
15. Actuators shall be provided with position feedback signal (2-10 VDC or 4-20 mA)
where indicated on HPE drawings. Feedback signal shall be independent of the input signal
and shall provide true position indication.
F. Industrial Actuators (Only to be used with Butterfly Valves – Resilient Seat and Butterfly
Valves – High Performance):
1. Manufacturer, brand labeled or distributed by Belimo or Johnson Controls, Inc. or
Siemens.
2. The combination of valve and actuator shall meet the close-off requirements as
specified in the “Butterfly Valves” portion of this Specification.
3. Coupling: ISO 5211 mounting standards.
4. Overload protection: A self-resetting thermal switch embedded in the motor.
5. Manual override: Actuator shall be equipped with a hand wheel or shaft for manual
override to permit operation of the actuator in the event of an electrical power failure.
6. Power requirements: 120 VAC 1 PH.
7. Auxiliary switches: 2 SPDT rated 3A at 250 VAC.
8. Temperature rating: -22 deg. F to +150 deg. F.
9. Housing: Minimum requirement NEMA Type 4X/IP67 with an industrial quality
coating. Actuator shall have an internal heater to prevent condensation within the housing.
A visual indication beacon shall indicate position status of the device.
10. Agency listing: ISO, UL.
11. The manufacturer shall warrant for 2 years from the date of production.
G. Control Valves:
1. Manufacturer: Manufactured, brand labeled or distributed by Belimo or Johnson
Controls, Inc. or Siemens.
2. Control valve actuators:
a) Size for valve close off at 150 percent of total system (head) pressure for twoway valves and 100 percent of pressure differential across the valve or 100 percent
of total system (pump) head differential pressure for three-way valves.
b) Coupling: Directly couple and mount to valve stem and shaft ISO style directcoupled mounting pad.
c) Shall meet all the requirements of 2.1.E Electronic Actuators.
3. Control valves:
a) Factory fabricated of type, body material and pressure class based on
maximum pressure and temperature rating of piping system unless otherwise
indicated.
b) Sizing:
(1) Two-position: Line size or size using a pressure differential of 1 psi.
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(2) Two-way modulating: 5 psid or twice the load pressure drop,
whichever is more.
(3) Three-way modulating: Twice the load pressure drop, but not more
than 5 psid.
c) Sizing (steam):
(1) Two-position: Line size or sized using 10% of inlet gauge pressure.
(2) Modulating: 15 psig or less inlet steam pressure, the pressure drop
shall be 80% of inlet gauge pressure. Higher than 15 psig inlet steam
pressure, the pressure drop shall be 42% of the inlet absolute pressure.
d) Close-off pressure rating: Combination of actuator and trim shall provide
minimum close-off pressure rating of 150 percent of total system head pressure for
two-way valves and 150 percent of the design pressure differential across the threeway valves. Combination of actuator and trim shall provide minimum close-off
pressure rating of 100 psid.
e) The control valve assembly shall be provided and delivered from a single
manufacturer as a complete assembly.
4. The manufacturer shall warrant all components for a period of 5 years from the date of
production with the first two years unconditioned (except as noted).
Pressure independent control valves:

H.
1.

2.

3.

4.
5.

6.

NPS 2 and smaller: Forged brass body rated at no less than 400 psi, chrome plated brass
ball and stem, female NPT union ends, dual EPDM lubricated O-rings and a brass Tefzel
characterizing disc.
NPS 2-1/2 through 6: GG25 cast iron body according to ANSI Class 125, Standard Class
B, stainless steel ball and blowout proof stem, flange to match ANSI 125 with a dual EPDM
O-ring packing design, PTFE seats and a stainless steel flow characterizing disc.
Accuracy: The control valves shall accurately control the flow from 0 to 100% full rated
flow with an operating pressure differential range of 5 to 50 psi differential across the valve
with a valve body accuracy of ±5% variance due to different pressure fluctuation or ±10%
total assembly error incorporating differential pressure fluctuation, manufacturing
tolerances and valve hysteresis.
Flow characteristics: Equal percentage characteristics.
All actuators shall be capable of being electronically programmed in the field by use of
external computer software or a dedicated handheld tool for the adjustment of flow.
Programming using actuator mounted switches or multi-turn actuators are not acceptable.
Coil optimization 2-1/2” through 6” shall be accomplished by utilizing a pressure
independent control valve assembly; two temperature sensors providing feedback of coil
inlet water temperature and coil outlet water temperature and a magnetic flow meter to
provide analog flow feedback. Software shall control the valve to avoid the coil differential
temperature from falling below a programmed setpoint. Independent trend logs data shall
be available by means of BACnet MS/TP trending data to include, but not be limited to,
inlet and outlet coil water temperatures, valve position, absolute flow, absolute valve
position, absolute power and heating/cooling energy in BTU/hr.
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The manufacturer shall provide a published commissioning procedure following the
guidelines of the National Environmental Balancing Bureau (NEBB) and the Testing
Adjusting Balance Bureau (TABB).
The control valve shall require no maintenance and shall not include replaceable cartridges.
NPS 2” and smaller pressure independent control valves for individual coil control shall be
provided as part of a pipe package supplied by the valve manufacturer. The supply side of
the coil shall contain an integrated isolation ball valve/manual air vent [strainer/shut-off
valve/drain] with a P/T port. The return side shall contain a union fitting with a P/T port,
pressure independent control valve, an integrated isolation ball valve/manual air vent with
a P/T port. Shutoff valves as an integrated part of the pressure independent control valve
are prohibited.
Characterized control valves:
1.

4.

NPS 2 and smaller: Nickel plated forged brass body rated at no less than 400 psi,
stainless steel ball and blowout proof stem may be female NPT, sweat connection or
pressure connect end fittings with a dual EPDM O-ring packing design, fiberglass
reinforced Teflon seat or graphite reinforced PTFE seats and a flow characterizing
disc.
NPS 2-1/2 through 3: GG25 cast iron body according to ANSI Class 125, Standard
Class B, stainless steel ball and blowout proof stem, flange to match ANSI 125 with
a dual EPDM O-ring package design, PTFE seats and a stainless steel flow
characterizing disc.
For steam applications, NPS 1 and smaller: Nickel plated forged brass body rated at
no less than 600 psi, stainless steel ball and blowout proof stem, female NPT end
fittings with a dual EPDM O-ring packing design, fiberglass reinforced PTFE Teflon
seats and a PTFE Teflon flow characterizing disc.
Flow characteristics: Equal percentage characteristics.

5.

Six-way control valves shall have the following characteristics:

6.

NPS ½” and ¾”: Nickel plated forged brass body rated at no less than 600 psi, dual
chrome plated brass ball and blowout proof stems and female NPT end fittings. Each
three-way portion of the 6-way valve body shall have EPDM O-ring packing design,
fiberglass reinforced Teflon seats and a flow characterizing disc.
The six-way control valve shall be controlled by a rotary actuator for managing two
media in a switching application. The valve shall be closed to flow at mid-rotation.

2.

3.

7.
8.

Globe valves shall have the following characteristics:
a) NSP 2 and smaller: ANSI Class 250 bronze body, stainless steel stem, brass
plug, bronze seat and a TFE packing.
b) NPS 2-1/2 and larger: ANSI Class 250 cast iron body, stainless steel stem,
bronze plug, bronze seat and a TFE V-ring packing.
c) Flow characteristics:
Two-way valves shall have equal percentage
characteristics. Three-way valves shall have linear characteristics.
d) Two and three way globe valves shall be used only if characterized control
valves do not fit the sizing criteria or application.
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For steam applications, globe valves shall have the following characteristics:
a) NPS 2 and smaller: ANSI Class 250 bronze body, stainless steel seat, stem
and plug and a TFE packing.
b) NPS 2-1/2 and larger: ANSI Class 250 cast iron body, stainless steel seat,
stem and plug and a TFE V-ring packing.
c) Flow characteristics: Linear or equal percentage characteristics.

10. Butterfly valves – resilient seat:
a) NPS 2 and 12: Valve body shall be full lugged cast iron 200 psig body with a
304 stainless steel disc, EPDM seat, extended neck and shall meet ANSI Class
125/150 flange standards. Disc-to-stem connection shall utilize an internal spine.
The shaft shall be supported at four locations by RPTFE bushings.
b) NPS 14 and larger: Valve body shall be full lugged cast iron 150 psig body
with a 304 stainless steel disc, EPDM seat, extended neck and shall meet ANSI
Class 125/150 flange standards. Disc-to-stem connection shall utilize a dual pin
method to prevent the disc from settling onto the linear. The shaft shall be
supported at four locations by RPTFE bushings.
c) Sizing:
(1) Two position: Line size or size using a pressure differential of 1 psi.
(2) Modulating: 5 psig or twice the load pressure drop, whichever is
more. Size for the design flow with the disc in a 60 degree open position
and a design velocity not-to-exceed 12 feet per second.
d) Close off pressure rating:
(1) NPS 2-12” 200 psi bubble tight shutoff.
(2) NPS 14 and larger: 150 psi bubble tight shutoff.
J.

Butterfly valves – high performance:
1.
Valve body shall be full lugged carbon steel ANSI Class 300 body with a 316
stainless steel disc without a nylon coating, RTFE seat and be ANSI Class 150/300 flange
standards. Blowout proof shaft shall be 17-4 ph stainless steel and shall be supported at
four locations by glass backed TFE bushings. Valve packing shall be Chevron TFE and
shall include fully adjustable packing flange and separable packing gland. Valve body shall
have long stem design to allow for 2” insulation (minimum). Valve face-to-face dimensions
shall comply with API 609 and MSS-SP-68. Valve assembly shall be completely
assembled and tested, ready for installation.
2.
Sizing:
3.
Two position: Line size or size using a pressure differential of 1 psi.
4.
Modulating: 5 psig or twice the load pressure drop, whichever is more. Size
for the design flow with the disc in a 60 degree open position and a design velocity not-toexceed 12 feet per second.
5.

Flow characteristics: Modified equal percentage, unidirectional.
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6.
Close off pressure rating: 285 psi bubble tight shutoff.
7.
Media temperature range: ANSI Class 300 limitations.
8.
Max differential pressure: 285 psi at 100 deg. F for ANSI 150 (725 psi at 100 deg.
F. for ANSI 300).
K.

Zone valves (on/off two position applications):
1.
2.

NPS 1 and smaller: Forged brass body rated at no less than 300 psi, stainless steel
stems, female, NPT union or sweat with a stainless steel stem or EPDM seals.
The manufacturer shall warrant all components for a period of 2 years from the date
of production.

L. Dampers:
1.

2.

All automatic dampers furnished by this Contractor for modulating control shall be of
the proportioning type with opposed or parallel blades depending on the application
or as shown on the drawings. Dampers for two position action shall be parallel blade
type for all applications. Modulating applications shall be opposed blade.
All dampers for outdoor air service and exhaust air service to be equal to TAMCO
Series 9000 aluminum and have the following features:
a)

b)
c)

d)

e)

f)

g)

h)
i)

Frames shall be 4” deep X 1” and no less than .080” in thickness, mill finish
extruded aluminum 6063-T5 with mounting flanges on both sides of the
frame. Frame to be assembled using plated steel mounting fasteners.
Entire frame shall be thermally broken by means of two polyurethane resin
pockets complete with thermal cuts.
Blades shall be extruded aluminum 6063-T5, mill finish air foil profiles,
internally insulated with expanded polyurethane foam and shall be thermally
broken.
Blade and frame seals shall be of extruded silicone and shall be secured in an
integral slot within the aluminum extrusions. Blade and frame seals are to be
mechanically fastened to eliminate shrinkage and movement over the life of
the damper. Adhesive or clip on type blade seals shall not be approved.
Maintenance free bearings are to be composed of an inner bearing fixed to a
7/16” aluminum hexagon blade pivot pin, rotating within a polycarbonate
outer bearing inserted into the frame. There shall be no metal-to-metal or
metal-to-plastic contact.
Adjustable 7/16” hexagonal drive rod, U-bolt fastener and hexagonal
retaining nuts shall be corrosion resistant, zinc plated steel to provide positive
connection to blades and linkage.
Linkage hardware shall be installed in the frame side. All linkage crank arm
and rod hardware parts shall be constructed of mill finished aluminum,
complete with corrosion resistant, zinc plated trunnions and cup point
trunnion screws for a slip-proof grip.
Dampers are to be designed for operation in temperatures ranging between 40 deg. F (-40 deg. C) and 212 deg. F (100 deg. C).
Dampers shall be rated Leakage Class 1A at 1 in. w.g. (0.25 kPa) static
pressure differential. Standard air leakage data shall be certified under the
AMCA Certified Ratings Program.
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j)
k)
l)

Dampers shall be made to size required without blanking off free area.
Dampers shall be available as “flanged to duct” mounting type.
Installation of dampers must be in accordance with manufacturer’s
installation guidelines provided with each damper shipment.
m) Intermediate or tubular steel structural support is required to resist applied
pressure loads for dampers that consist of two or more sections in both height
and width. (See manufacturer’s installation guidelines).
3. Dampers for all other applications to be equal to TAMCO Series 1500 Ultra Low
Leakage Air Foil Aluminum and have the following features:
a) Frames shall be 4” deep X 1” and no less than .080” in thickness, mill finish
extruded aluminum 6063-T5 with mounting flanges on both sides of the frame.
Frame to be assembled using plated steel mounting fasteners.
b) Entire frame shall be thermally broken by means of two polyurethane resin
pockets complete with thermal cuts.
c) Blades shall be extruded aluminum 6063-T5, mill finish air foil profiles,
internally insulated with expanded polyurethane foam and shall be thermally
broken.
d) Blade and frame seals shall be of extruded silicone and shall be secured in an
integral slot within the aluminum extrusions. Blade and frame seals are to be
mechanically fastened to eliminate shrinkage and movement over the life of the
damper. Adhesive or clip on type blade seals shall not be approved.
e) Maintenance free bearings are to be composed of an inner bearing fixed to a
7/16” aluminum hexagon blade pivot pin, rotating within a polycarbonate outer
bearing inserted into the frame. There shall be no metal-to-metal or metal-toplastic contact.
f) Adjustable 7/16” hexagonal drive rod, U-bolt fastener and hexagonal retaining
nuts shall be corrosion resistant, zinc plated steel to provide positive connection to
blades and linkage.
g) Linkage hardware shall be installed in the frame side. All linkage crank arm
and rod hardware parts shall be constructed of mill finished aluminum, complete
with corrosion resistant, zinc plated trunnions and cup point trunnion screws for a
slip-proof grip.
h) Dampers are to be designed for operation in temperatures ranging between 40 deg. F (-40 deg. C) and 212 deg. F (100 deg. C).
i) Dampers shall be rated Leakage Class 1A at 1 in. w.g. (0.25 kPa) static
pressure differential. Standard air leakage data shall be certified under the AMCA
Certified Ratings Program.
j) Dampers shall be made to size required without blanking off free area.
k) Dampers shall be available with either opposed blade action or parallel blade
action.
l) Dampers shall be available as “flanged to duct” mounting type.
m) Installation of dampers must be in accordance with manufacturer’s installation
guidelines provided with each damper shipment.
n) Intermediate or tubular steel structural support is required to resist applied
pressure loads for dampers that consist of two or more sections in both height and
width. (See manufacturer’s installation guidelines).
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4.

Automatic dampers (modulating) shall be designed for face velocity that varies from
1,200 fpm to 2,000 fpm in most cases as approved by the design engineer. Dampers
to be selected by the supplier with blade shaft lengths that prevent torsion that will
create a leakage of more than 2 percent of the rated leakage capacity. Beyond that
point, the dampers shall be broken into multiple sections. Field supplied mullions are
required on large dampers exceeding 200 square feet.
5. Individual damper section actuators are preferred unless access to actuators is difficult
and then jack shafting is acceptable. ECC to note that drive shafts between dampers
of different air paths (i.e., outdoor air and return air or return air and exhaust air) is
not acceptable. Jack shafting between sections is permitted when such shafting is
designed to accommodate and eliminate the effects of torsion.
6. ECC to note that free access to all actuators is the responsibility of the ECC.
7. Each damper shall be equipped with an individual damper operator of the size and
style required for the service intended.
8. Actuators to be designed for modulating control with spring return to the fail "safe"
position. Actuators to be low voltage with 100% surplus torque (submittals to
incorporate calculations to prove 100 percent closure under 4.0" wg status pressure
differential for modulating service and 2.0" wg for two position application).
9. Terminal box/AFCV damper actuators to be low voltage, non-spring return and
incremental control with 200 percent torque. All control actuators to utilize auto zero
program to insure total accuracy of damper actuator. The feature to be activated
during periods of low or no occupancy.
10. Pneumatic damper actuators to be piston type of the size and style to meet application.
All modulating dampers to be equipped with pilot positioners to make the full power
of the actuator available as well as to allow the operating range and starting point of
the actuator to be field adjusted.
11. Smoke Damper and Combination Fire Smoke Dampers full open and full closed status
signal shall be displayed at the operators work station, generate a report of this status
and generate an alarm when they are not in the open (normal) position.
M. Humidity Sensors:
1. Space and duct humidity sensors to utilize this film capacitor structure on glass
substrate element to operate with an accuracy of ±2% within a range of 20 and 95% RH.
Sensitivity to be 0.1% RH, repeatability 0.5% RH with hysteresis less than 1%.
2. Sensors to be Vaisala.
a) Space sensors: HMW80 Series.
b) Duct sensors: HMD 60 U.
3. Outdoor sensors (temperature and humidity) to be Vaisala Model HMP 60 Series with
DTR500 radiation shield.
N. Carbon Dioxide Sensors:
1. Units to be capable of sensing carbon dioxide from 0 to 2000 ppm with an accuracy of
±2% of range plus 2% of reading. Output to be 4-20 ma.
2. The unit shall be guaranteed to maintain accuracy of ±5% of range for 60 months
before requiring recalibration.
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3. Sensors:
a) Space: Vaisala GMW 20 (GMW 21 includes temperature sensor option).
b) Duct: Vaisala GMD 20 (GMD 21 includes temperature sensor option).
O. Control Panels:
1.

2.

Control panels for electric and electronic controls shall be located as detailed on
drawings or otherwise adjacent to air handling units, heat exchangers, or other
mechanical systems served. Panels shall utilize unistrut support from floor brackets
such that the center of the panel is at a 48" height.
Panel frames shall be extruded alloy with fluted surfaces. All corners to be securely
riveted and supported by an internal angle bracket. The door shall be hinged the entire
length of the cabinet with key locking latch. The panels shall contain all thermostats,
regulators, relays, etc., with all instruments associated with each unit mounted on a
common panel inside panel. All thermometers and gages shall be arranged for flush
mounting on panel face. Furnish descriptive nameplates below each item on
equipment. All instrument capillaries shall be installed in protective channels.
Detailed drawings shall be submitted for each panel before beginning construction.

P. Insertion Turbine Flow Meters for Chilled Water (CHW), Heating Hot Water (HHW) and
Closed Loop Condenser Water (CW):
1.

2.
3.

4.

5.

6.

7.
8.

Provide dual turbine flow meter complete with all installation hardware necessary to
enable insertion and removal of the meter without system shutdown. The flow meter
shall be hand insertable up to 400 psi. The flow meter shall have two contra-rotating
axial turbines, with electronic impedance-based sensing and an averaging circuit to
reduce measurement errors due to swirl and flow profile distortion.
The flow meter shall be installed in accordance with the manufacturer’s installation
guide including meter orientation and straight pipe recommendations.
Wetted metal components shall be nickel-plated brass for applications operating
below 250 degrees F, 316L SS construction for DW applications, HTHW applications
operating over 250 degrees F, and for any application in non-metallic pipe. The
maximum operating temperature shall be 280 degrees F, 300 F peak.
Each flow meter shall be individually wet-calibrated against a primary volumetric
standard that is accurate to within 0.1% and traceable to NIST. The manufacturer’s
certificate of calibration shall be provided with each flow meter.
Accuracy shall be within ± 0.5% of rate at the calibrated velocity, within ± 1% of rate
over a 10:1 turndown (3.0 to 30 ft/s) and within ± 2% of rate over a 50:1 turndown
(from 0.4 to 20 ft/s).
The flow meter shall include integral analog output(s), 4-20 mA, 0-10V, or 0-5V, and
a high resolution frequency output for use with peripheral devices (remote display or
BTU Meter). FB-1210 for Bi-directional applications shall include an isolated contact
closure output for direction.
The flow meter shall be covered by the manufacturer’s two year warranty.
Turbine meter shall be ONICON Incorporated Model F-1210 Dual Turbine, or as
approved by the Engineer.
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Q. Insertion Electromagnetic Flow Meters for Hydronic Measurements Including CHW, HHW
and Open Loop CW:
1.

2.
3.

4.
5.

6.
7.
8.

Provide Insertion Electromagnetic Flow Meter complete with all installation hardware
necessary to enable insertion and removal of the meter without system shutdown. The
flow meter shall be hand-insertable up to 400 psi. The flow meter shall average
velocity readings from two sets of diametrically opposed electrodes.
The flow meter shall be installed in accordance with the manufacturer’s installation
guide including meter orientation and straight pipe recommendations.
The flow meter shall be installed either in the supply or return pipe of the system to
be measured following the manufacturer’s instructions. For installations in nonmetallic pipe, install grounding rings or grounding probes.
Materials of construction for wetted metal components shall be 316 SS. The maximum
operating temperature shall be 250 degrees F.
Each flow meter shall be individually wet-calibrated against a primary volumetric
standard that is accurate to within 0.1% and traceable to NIST. A certificate of
calibration shall be provided with each flow meter.
Accuracy shall be within ± 1% of rate from 2-20 ft/s. Overall turndown shall exceed
80:1.
The flow meter shall be covered by the manufacturer’s two year warranty.
Insertion electromagnetic flow meter shall be Onicon Incorporated, Model F-3500 or
as approved by the Engineer.

R. In-Line Flanged Electromagnetic Flow Meters for Hydronic Measurements including CHW,
HHW, CW, DW, Makeup and Blowdown:
1.

2.

3.

4.

5.

6.

Provide an In-line flanged Electromagnetic Flow Meter complete with integral or
remote electronics module. The electronics module shall include a backlit graphic
display and external keypad. The principle of operation shall be based of Faraday’s
Law of Electromagnetic Induction.
The flow meter shall be installed in accordance with the manufacturer’s installation
guide including meter orientation and straight pipe recommendations. Connections
to the piping shall be ANSI class 150 flanges (ANSI class 300 where required). For
installations in non-metallic pipe, install grounding rings between flanges. The
installing contractor is responsible for providing suitable mating flanges and any
required reducer/expander.
The flow tube shall be epoxy coated steel; the sensing electrodes shall be 316SS; the
liner shall be polypropylene or ebonite for low temperature service, PFTE for hot
water service (266 F maximum).
Each flow meter shall be individually wet-calibrated and accurate to within ±0.2% of
reading from 1.6 to 33 feet per second velocity. A certificate of calibration shall be
provided with each flow meter.
Output signals shall be 4-20 mA and programmable pulse. The flow meter shall be
capable of measuring bi-directional flow. Each flow meter shall be factory
programmed for its specific application, and shall be re-programmable using the
integral keypad on the electronics module (no special interface device or computer
required).
Each flow meter shall be covered by the manufacturer’s two-year warranty.
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In-line flanged Electromagnetic Flow Meter shall be ONICON Incorporated Model
F-3200, or as approved by the Engineer.

S. Clamp-On Ultrasonic Flow Meters for Hydronic Measurements:
1.

2.
3.
4.

5.
6.
7.
8.

Provide clamp-on transit time ultrasonic flow meter, complete with matched
transducers, all necessary installation hardware and coaxial transducer cables. The
flow meter shall be installed without making any openings in the pipe wall and shall
utilize non-wetted ultrasonic transducers that may be located up to 300 ft from the
meter.
Installation hardware shall support the transducers independent of the pipe clamping
mechanism and provide precise spacing with an integral calibrated scale.
The flow meter shall be installed in accordance with the manufacturer’s installation
guide including meter orientation and straight pipe recommendations.
Multiple-frequency axial beam transducers provided must be optimized for the
specific pipe & process conditions for each application and the transducer frequency
shall be automatically matched to the resonant frequency of the pipe at start-up. The
use of single frequency transducer technology or shear mode detection technology
shall not be acceptable.
An integral auto-zero function shall be provided for zero precision. The flow meter
shall be capable of measuring bi-directional flow.
Accuracy shall be within ± 1% of rate from 1 to 40 ft/sec and ± 0.01 ft/sec for
velocities below 1 ft/sec. Overall turndown shall exceed 400:1.
Each flow meter shall be covered by the manufacturer’s two-year warranty.
Clamp-on ultrasonic flow meter shall be ONICON Incorporated Model F-4200, or as
approved by the Engineer.

T. Energy BTU Measurement System:
1.

3.

4.

5.

6.

The entire Energy BTU Measurement System shall be built and calibrated by a single
manufacturer and shall consist of a flow meter, two temperature sensors, a BTU meter,
temperature thermowells, and all required mechanical installation hardware. The BTU
meter and associated sensors and flow meter shall be installed in accordance with the
manufacturer’s installation guide.
The BTU meter shall provide the following points both at the integral LCD and as
outputs to the building control system: Energy Total, Energy Rate, Flow Rate, Supply
Temperature and Return Temperature. Output signals shall be either serial network
(protocol conforming to BACnet® MS/TP, BACnet/IP, LONWORKS®, JCI-N2,
MODBUS RTU, MODBUS TCP, or Siemens-P1) and/or via individual analog and
pulse outputs.
Each BTU meter shall be factory programmed and tagged for its specific application,
and shall be re-programmable using the front panel keypad (no special interface
device or computer required).
Temperature sensors shall be loop-powered current based (mA) sensors and shall be
bath-calibrated and matched (NIST traceable) for the specific temperature range for
each application. The calculated differential temperature used in the energy
calculation shall be accurate to within +0.15°F (including the error from individual
temperature sensors, sensor matching, input offsets, and calculations).
A certificate of NIST traceable calibration shall be provided with each system.
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Flow meter shall be in accordance with paragraph A, B, C, or D, refer to meter
schedule for specific flow meter type.
All equipment shall be covered by the manufacturer’s two year warranty.
Energy BTU Measurement System shall be ONICON Incorporated System-10 BTU
Meter, or as approved by the Engineer.

U. Vortex Flow Measurement Specification (Steam) – Mass Flow Meter for Saturated Steam:
1.

2.
3.

5.

Furnish and install an Onicon F-2000 Series Vortex Mass Flow Meter complete with
integral density compensation to provide direct mass steam flow output. The flow
meter shall calculate mass flow corrected for density with real time calculations based
on temperature measured by an integral 1000 ohm platinum RTD. Mass flow inferred
from specified steam pressure or calculated externally to the flow meter will not be
acceptable. The flow meter shall be sized by the manufacturer for each specific
application and installed according to manufacturer’s recommendations. Provide a
flow straightener, if required to meet the manufacturer’s minimum upstream straight
pipe run requirement. Provide lateral and horizontal supports as required to minimize
vibration at the meter location. Each flow meter shall be individually calibrated at
five points from 0-250 ft/s against the manufacturer’s flow standards. The
manufacturer shall provide a certificate of calibration for each meter. The flow meter
shall be programmed by the manufacturer for each specific application and shall be
ready to use upon delivery. Mass flow accuracy shall be within ± 1.5% of actual
reading over the range of the meter, including all errors associated with velocity
measurement, temperature and/or pressure measurement, and density compensation.
The meter shall be provided with ANSI class 150 or class 300 flanges as required to
meet system requirements. The maximum operating temperature shall be 460 deg F.
The flow meter body shall be constructed of 300 series stainless steel and include a
weather-tight NEMA-4 aluminum electronics enclosure. The meter shall display
steam mass flow rate and mass flow total with an integral LCD display and support
field programming of all parameters. The meter shall also have integral diagnostics
to verify installation conditions and the proper operation of the meter. The meter shall
provide a loop-powered 4-20 mA output signal calibrated in direct mass flow rate
units for connection to the Central Control System. In addition, an integral pulse
output for steam mass flow totalization shall be provided. All outputs shall be linear
with mass flow rate.
Optional remote electronics module: Provide remote mount electronics option with
30 ft. factory cable and mounting bracket. Do not cut or splice the factory cable.
Optional remote auxiliary display module: Provide an ONICON Model D-2102
Display Module for remote LCD indication of Mass Flow Rate and Total Mass. The
indicators shall be housed in a wall mountable 6” x 6” x 4” steel NEMA-4 enclosure.
Output signals for mass flow rate (4-20 mA) and total (pulse) shall be available at the
display module terminal strip, for connection to the Central Control System. Provide
24 or 120 VAC input power to the display module (this version may not be looppowered). An internal 24VDC power supply shall provide power to the F-2000 Series
Flow Meter.
Optional remote serial network interface module: Provide an ONICON D-100
Network Interface. The network interface shall transmit Mass Flow Rate and Total
Mass data via a serial network conforming to one of the following protocols: BACnet
MS/TP, BACnet IP, LONWORKS, MODBUS RTU, MODBUS TCP, JCI-N2.
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V. Differential Pressure Transmitter:
1.

2.

Liquid: Furnish field mounted differential pressure transmitters as indicated on plans
for measuring differential pressure and transmitting an isolated 4 to 20 mA dc output
linear with differential pressure. The unit shall be accurate to ±0.2% of calibrated
span. It shall withstand static pressures of 2000 psig with negligible change in output.
The flanges shall be made of stainless steel with stainless steel wetted sensing
components. A 3-valve bypass manifold shall be utilized for easier on-site
equalization and calibration. Unit shall be protected against radio frequency
interference and shall have a watertight (NEMA Type 4) electrical enclosure with 1/2"
NPT conduit connection. The transmitter shall be a standard process grade transmitter
as manufactured by Rosemount.
Air: Furnish field mounted differential pressure transmitters using a 4-20 mA (or 010 Vdc) output linear with measured differential pressure. Accuracy shall be ±0.8%
of calibrated span. Response time shall be 250 milliseconds. Transmitter shall be in a
standard grade transmitter manufactured by Ashcroft.

W. Airflow Measuring Stations:
1. All air flow measuring stations to be furnished under this contract as shown on control
schematics and as scheduled.
a) Approved manufacturers are Tek-Air Systems, Air Monitor, Paragon, Ebtron,
and Farr, providing they have approved representation within 100 miles of job site.
2.

Duct-mounted stations shall be installed by the Sheet Metal Contractor while fan inlet
station installation responsibility shall be by this Contractor.
3. Sizing and physical location of stations shall be the responsibility of this Contractor.
ECC to insure that sufficient distance is available both upstream and downstream such
that turbulence is not a factor in the velocity pressure measurement. Sizing shall
insure that the minimum velocity across the station affords accuracy of measurement
and the design engineer shall be notified within 30 days of contract award if any
modifications are required to the field ductwork.
4. ECC to insure that a proper access door upstream of the station is provided in the
ductwork such that the inlet face of the unit may be cleaned as necessary.
5. Duct-mounted air flow measuring stations:
a) Furnish and install air flow measuring stations constructed of 16 gage sheet
metal casing and a copper velocity pressure traverse section.
b) The velocity pressure traverse section shall consist of air straightening tubes,
total pressure sensors and static pressure sensors, all interconnected to form a
traverse by copper manifolds which shall equalize and integrate each type sensor
measurement into one (1) total pressure and one (1) static pressure metering port.
There shall be one static pressure sensor for each total pressure sensor.
c) A minimum of one static and one total pressure sensor shall be used for every
16 square feet in cross section. For larger ducts, a minimum of one static and one
total pressure sensor shall be used for every 36" of duct cross sectional area up to
a maximum as recommended by ASHRAE guide for traverse measurement.
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d) Identification: Each air flow measuring station shall have a nameplate with
the following information:
(1)
(2)
(3)
(4)
(5)

Unit size.
Unit designation.
Design air quantity.
Direction of air flow.
Design air velocity.

6. Fan inlet air flow sensing (non-intrusive piezometer type):
a)
b)
c)
d)
e)

Accuracy: Within 2% throughout the velocity range of 600 fpm and over,
when installed in accordance with published recommendations
Temperature: 350 deg F continuous operation; 400 deg F intermittent
operation
Humidity: 0-100% continuous operation
Corrosion resistance: Good salt air and mild acid resistance, excellent solvent
and aromatic hydrocarbon resistance
Material: 6063-T5 anodized aluminum, galvanized mounting brackets

X. Thermal Dispersion Air Flow Measurement:
1.

2.
3.

Air volume measurement system to consist of multiple sensors designed to average
velocity using thermal dispersion principles. System to be designed to be totally
independent of temperature, density, and humidity. Tek-Air or Ebtron.
The quantity of sensing tubes shall conform to manufacturer’s requirements for
spacing based on the specified accuracy and the actual inlet and outlet conditions.
Unit to be accurate to 1.5% between 50 fpm and 6000 fpm. Output to be 4-20 mA.

Y. VAV/CAV Terminal Unit Control Components (DDC Control):

Component
Furnished By Mounting
Power Supply Disconnect Switch
Mfr.
Mfr.
Transformer
ECC
Mfr.
Damper Actuator
ECC
Mfr.
Flow Controller
ECC
Mfr.
Flow Sensing Ring
Mfr.
Mfr.
(Velocity Pressure Pickup)
Fan Relay
Mfr.
Mfr.
(Fan Power Boxes Only)
Reheat Valve Body
ECC
MC
Reheat Valve Actuator
ECC
ECC
Space Sensor
ECC
ECC
Discharge Temperature Sensor
ECC
ECC
Misc. Accessories
ECC
ECC
ECC - Environmental Controls Contractor
Mfr. - Box Manufacturer
- Power Supply by ECC or EC as specified

Cost of
Mounting
& Wiring
Mfr.
Mfr. (a) (b)
Mfr.
Mfr.
Mfr.
Mfr.
MC
ECC
ECC
ECC
ECC
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- Note location of area transformers.
1. Factory testing of components is acceptable as negotiated between ECC and Box
Manufacturer, but full operational responsibility rests with ECC who performs final
operational testing on job site in company with Test and Balance Contractor.
2. All software by ECC.
Z. Carbon Monoxide Alarm: Single or multichannel, dual-level detectors using solid-state plugin sensors with a 3-year minimum life; suitable over a temperature range of 32 to 104 deg F with 2
factory-calibrated alarm levels at 50 and 100 ppm.
AA.

Refrigerant Alarm:
1.
2.

3.

4.

5.
6.
7.
8.

The unit shall meet or exceed all requirements of ANSI/ASHRAE 15 plus all local,
state, and national codes.
The refrigerant monitor shall be housed in a NEMA-4 wall mount enclosure as
assembled by manufacturer. Detection of refrigerant vapor concentration shall be
refrigerant specific and include circulation of ambient air through a non-dispersing
infrared energy cell. Electro-chemical sensing technology employing depletion
sensors or short term life sensors, which deplete as a normal part of their operation or
storage shelf life, shall not be acceptable.
Unit range of sensing shall be 0-100 parts per million (ppm) for refrigerant R-123
and/or 0-1000 ppm for all other refrigerants. Concentrations of refrigerant in the
ambient air space will be displayed as PPM on the face of the monitor. The monitoring
device shall indicate threshold violation via a status panel readout and remote alarm
signaling.
Sequential sampling and multi-point monitoring shall be employed where airflow
currents and/or room size prohibit a representative sample from one sensing point.
The system shall have add-on sample point expansion modules available for present
configuration and future expansion.
Unit to utilize three levels of dry contact alarms to afford the following:
Level 1: 25 percent contamination (to energize local strobe light and audible alarm).
Level 2: 50 percent contamination (to energize remote alarms and area ventilating
process).
Level 3: 100 percent contamination (to shut down all chillers in Chiller Room).

9.

The monitor shall incorporate dry contact relays for each alarm level and a
malfunction relay. An analog 4-20ma signal, and an RS-485 digital output shall also
be standard equipment. The specifier is to determine the desirable output mode.
10. Unit to be SAM-I from General Analysis Corp. or approved equal. (The Chill Co.,
Inc. – Indianapolis, Indiana).
BB.Status Sensors:
1. Status inputs for pumps: Differential-pressure switch with pilot-duty rating and with
adjustable pressure-differential range of 8 to 60 psig (55 to 414 kPa), piped across pump.
2. Voltage transmitter (100- to 600-V ac): Comply with ISA 50.00.01, single-loop, selfpowered transmitter, adjustable, with suitable range and 1 percent full-scale accuracy.
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3. Power monitor: 3-phase type with disconnect/shorting switch assembly, listed voltage
and current transformers, with pulse kilowatt hour output and 4- to 20-mA kW output, with
maximum 2 percent error at 1.0 power factor and 2.5 percent error at 0.5 power factor.
4. Water-flow switches: Bellows-actuated mercury or snap-acting type with pilot-duty
rating, stainless-steel or bronze paddle, with appropriate range and differential adjustment,
in NEMA 250, Type 1 enclosure.
CC.Miscellaneous Controls and Relays:
1. High and low limit static pressure safety pressure differential switches to be equal to
elevated AFS-460 (0.5 – 12.0 in wc field adjustable) with manual reset. All devices to be
mounted so as to allow full access to reset mechanism while standing on the floor.
2. Current sensing controls to be equal to Hawkeye H708 to operate between -15 and
85C. Trip set point to be adjustable ±1% of scale, amperage 1-135A, N.O. solid state,
output rating 0.5A at 30VDC.
3. Liquid level alarm switch to be equal to Dwyer Flotect Model L6 with stainless steel
flow lever arm and float. Switch to be sensitive to level change of 0.5".
4. Damper end switches: End switches for dampers to be MicroSwitch BZ-2RW863-A2
with a 3PAI enclosure unit to be totally field adjustable.
5. Water sensors to be equal to Ademco No. 470.
6. Occupancy sensors to be equal to Watt Stopper CI-24 passive infrared model having
N.O. and N.C. contacts and having proper power pack. Units to incorporate field adjustable
time delay (adjustable from 30 seconds to 30 minutes) that allows the area being monitored
to remain on Occupied Mode. Unit to also allow the sensitivity to be field adjusted.
DD.

Room Pressure Monitor:
1. General:
a)

b)

c)

The room pressure monitor shall be CRC-RPM model as manufactured by
Critical Room Control (CRC), Setra Model SCRM or TSI Pressura Model
RPM20.
The room pressure monitor shall be capable of monitoring up to two (2)
differential pressure relationships. Each monitor shall have its own controller
capable of standalone operation. Each monitor is capable of both visual and
audible alarms. Each monitor will use direct pressure measurement utilizing
industrial quality differential pressure transducer technology. Pressure
sensing technology shall be a dead ended non-metallic silicon diaphragm that
does not allow air/gas to pass from controlled space to reference. The monitor
shall be capable of displaying pressure to 0.0001” WC.
Each monitor shall have an easy to navigate microprocessor based controller
with full color touch screen interface. Minimum touch screen size to be 4.0”.
Screen shall be capable of displaying multiple colors at the same time.
Monitor shall not be limited to single screen size and shall be available in
multiple sizes depending on application. All settings and programming shall
be made via simple touch screen or communication network. The monitor
shall have a full color LED TFT/WQVGA touch screen with a minimum
resolution of 480 X 272 (WQVGA), 16 bit (65,535) color depth and sunlight
viewable. Panel shall have a minimum brightness rating of 350 cdm for clear
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indication in all lighting environments. Each monitor shall incorporate a high
speed microprocessor based controller, designed for critical environment
control applications.
d) The monitor shall have easy to navigate screens that clearly give the user
description of any changes that are being made.
(1) Displays that simply change the back lighting for color or use LED
indicators are not acceptable.
(2) Monitors that use keypads and layered menus are not acceptable.
e) Display shall be user programmable with graphics and verbiage included with
monitor. Monitor shall store all settings in a non-volatile memory. Monitor will
allow user to continually display or hide room differential pressure. Main screen
shall be solely reserved for critical information and not display programming or
menu information. Monitor settings shall be accessed via dual password protected
touch screen. Main display shall allow user to select from at least three (3) colors.
Monitor shall include automated room changeover including timed clearing and
cleaning modes. The monitor shall display the values and setpoints of at least eight
(8) auxiliary points in addition to differential pressure. The monitor shall include
both visual and audible alarming of both differential pressure and auxiliary points.
The monitor shall be field configurable to allow or not allow user to make
adjustments setpoints.
f) The monitor shall include at least five (5) modes. Modes shall allow for user
to enter customizable naming. Monitor shall display user defined precautions.
Precautions shall be field customizable.
g) Monitor shall be recess or surface mounted. Supply voltage shall be 24 VDC.
(1) Monitors using single or multiple line LCD alphanumeric character
displays, LED indicators or backlit screens are not acceptable. Touch
pads and layered programming menus are not acceptable.
h) Screen is capable of wipe down cleaning and water spray and dust resistant
meeting (IP-54).
2. Mounting:
a)

b)
c)
d)

Monitors shall be mounted outside of controlled space at locations shown on
the prints. The monitors shall be mounted in locations that are easily visible
and accessible by staff.
The room monitor shall be available in both recessed and surface mounting
configurations.
The monitors shall not require penetration into the wall for mounting. The
monitor shall not extend more than 0.75” from the wall.
Monitors that require differential pressure lines to be run down the wall to
monitor must be copper or stainless steel to eliminate kinking.

3. Room monitor:
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The monitor shall use clear unambiguous screen and verbiage to indicate
monitor modes and alarms. The main display shall clearly indicate the current
status of up to two (2) pressure relationships. The main screen shall allow
user to display or not display actual differential pressure. The ability to show
and hide actual differential pressure readout shall be accessed from the main
screen without having to reconfigure monitor. The monitor shall display the
current user defined precautions without having to reconfigure monitor. The
monitor shall display current user defined precautions for entering the space.
All pressure relationships and associated differential pressure relationships
must be clearly displayed at all times.
Monitor shall allow the user to select the background color for the main
screen.
The monitors that change main screen or scroll to display additional
relationships are not acceptable. Actual pressure readout must be able to be
accessed from the main screen without having to reconfigure monitor.

4. Modes:
a) The monitor shall have a minimum of five (5) user defined modes. Each mode
shall be capable of field configuration and naming. The monitor shall include
automated sequences and timing features for procedures and room changeover.
b) Naming of the modes shall be field configurable through the touch screen
interface. The modes shall include functionality associated with:
(1)
(2)
(3)
(4)
(5)

Isolation/pressure controlled.
Isolation alarming.
Occupied non-isolation.
Clearing of space.
And cleaning.

c) Mode change shall include optional password protection.
d) All modes shall be capable of automating proper procedures. The modes shall
include user selectable timed procedures and staff interaction functions.
(1) Monitors that allow users to select from fixed verbiage or banners that
are not coupled to proper sequencing or logic are not acceptable. All mode
changes shall be able to be password protected. Each mode will have
unique parameters and screen graphics clearly indicating changed status.
Mode and condition of space shall be made with single user change and
not require user to make changes to multiple parameters.
(2) Monitors that do not offer automated function of clearing, cleaning
and room changeover are not acceptable.
5. Precautions:
a)

The monitor/controller shall include precautions that can be displayed during
occupied modes. Precautions shall be selected and automated with modes.
The user selected precaution shall be clearly shown on the main screen. The
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monitor shall be capable of not showing any precautions if current conditions
do not require any special safety requirements. Precautions shall be automated
with current mode selected.
Changes to precautions shall include optional password protection.
(1) Monitors that do not integrate and/or automate displaying precautions
with mode selection or require user to reconfigure or manual key in
verbiage are not acceptable.

6. More information:
a)

b)

c)

Each monitor shall have a dedicated screen capable of displaying up to eight
(8) network points. The “more information” screen shall be accessible from
the main screen.
Each point shall be field configurable for type/name i.e. “temperature,
humidity, air change rate, etc.” Each point shall be field configurable to
engineering units i.e. °F, °C, WC, etc.”
Each point shall allow user to select the appropriate resolution to be displayed.
Each point shall:
(1)
(2)
(3)
(4)

Display status of point.
Include audible and visual alarming of point.
Display or not display set point.
Allow or not allow user to make set point change.

7. Pressure sensing:
a)

b)

c)
d)

The room pressure monitor shall be capable of monitoring up to two (2)
differential pressure relationships. The monitor pressure sensing shall
continuously monitor bi-directional room pressure and the associated
referenced space. Each monitor will use direct pressure measurement utilizing
industrial quality differential pressure transducer technology. Pressure
sensing technology shall be a dead ended non-metallic diaphragm that does
not allow air/gas to pass from controlled space to reference space. Pressure
measurement shall use a variable capacitance sensor. Each sensor shall be
digitally compensated using an application specific integrated circuit (ASIC).
Pressure sensor shall not be limited to monitor and field removable. The
pressure sensor shall be capable of replacement without removing monitor.
The pressure sensor shall be capable of changing ranges without removing
monitor. Pressure sensing operation shall be indicated by integral LED
power/status light.
Pressure sensor shall be individually calibrated for installed and scheduled
range.
The room pressure sensing shall be factory calibrated with NIST traceable
standards.
(1) Implied pressure measurement systems utilizing thermal hot wire,
thermal mass air velocity measurement, metallic diaphragm or non-dead
ended are not acceptable.
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(2) Pressure sensors that catalogue accuracy based on larger transducer
ranges will not be accepted.
(3) Monitor suppliers with pressure sensing integral to monitor shall
include one (1) monitor/sensor for every five (5) monitors required for
project.
8. Accuracy:
a) Sensing accuracy shall be ±0.4% full scale including the effects of nonlinearity, non-repeatability, and hysteresis, zero offset and span setting errors.
(1) All monitors must supply differential pressure sensor accuracy
statements that include the effects of non-linearity, hysteresis, nonrepeatability, zero offset and span setting errors.
(2) Accuracy statement sand claims that use the (RSS) root sum squares
of non-linearity (BFSL), non-repeatability and hysteresis or exclude zero
offset and span setting errors are not acceptable.
b) Stability: Stability per year shall ≤0.25% per year.
c) Overpressure limits: Minimum proof pressure of 15 psi and minimum.
d) Burst pressure limits: Minimum burst pressure of 25 psi.
e) Available pressure ranges: The monitor shall support the following pressure
ranges:
(1) 0/0.1, 0/0.25, 0/0.5, 0/0.75, 0/1.0, 0/2.0, 0/2.5, 0/3.0, 0/5.0, 0/10.0,
25.0.
(2) Compound: ±0.1, ±0.25, ±0.5, ±1.0, ±2.0, ±5.0, ±10.0.
9. Pressure sensor setup:
a) The monitor shall be field configurable to accept multiple signal inputs. The
monitor shall accept a hardwired analog signal or network signal.
b) The monitor shall be field configurable to accept multiple pressure ranges. The
monitor shall be capable of accepting multiple input signals of (4-20mA, 0-5V or
0-10V). The monitor shall allow the users to zero calibrate pressure without
removing monitor or accessing pressure transducer. Zero function shall be
accomplished via room monitor touch screen. The monitor shall display offset of
zero calibration. The offset shall be directly field configurable without calibration
function.
c) The monitor shall be able to display in inches of water (“WC) or Pascal’s (pa).
10. Alarms (audible and visual0:
a) Audible alarms:
(1) The monitor shall include at least three (3) distinct alarm sounds.
Alarms shall include:
(a) Pressure alarm.
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(b) Remote alarm.
(c) More info auxiliary alarm.
(2) Pressure: The monitor shall include both high and low alarms. Both
high and low alarms shall be individually configurable. The monitor shall
allow for disabling the audible alarm. The monitor shall allow for
programmable audible alarm time delay. The monitor shall be capable of
locally and remotely acknowledging the audible alarm. The monitor shall
include an acknowledgement time out feature. The acknowledgement time
out features silences the audible alarm for user defined time, if alarm
condition is not cleared after acknowledgement time period has expired
the audible alarm will rest. The acknowledge time out feature shall allow
for field configurable time delay or can be disabled. Audible alarm shall
be indicated with unique icon appearing on the screen. The alarm icon
shall also indicate when alarm has been acknowledged.
(3) More information: Audible alarms shall be configurable for each of
the eight (8) “more info” points. Alarms shall be able to be locally and
remotely silenced. When silenced, the monitor shall visually indicate that
the alarm has been silenced. When point being displayed does not have
any alarm parameters, the indicator shall be grey. When audible alarm has
been acknowledged, the indicator will show that alarm has been
acknowledged.
b) Visual alarms:
c) Pressure: The monitor shall at all times display current condition and alarm
status of all pressure relationships being monitored. If monitor is configured for
two pressure relationships, both relationships must be clearly displayed at all times.
All pressure alarms must be clearly displayed whenever in pressurized mode.
When pressure is not being maintained and inside the timed audible delay period,
the monitor screen shall display “loss of pressure” and change indication to amber.
The monitor shall include a unique “loss of pressure” icon and verbiage indicating
that the differential pressure is outside of designated pressure ranges. When
pressure is outside of alarm pressure range and audible delay is not active or delay
has elapsed, the monitor shall display “pressure alarm” and change indication to
red. The monitor shall include a unique alarm icon and verbiage indicating that
the differential pressure is outside of designated pressure ranges. Whenever “loss
of pressure” or “pressure alarm” conditions are present, the monitor shall also
prompt user to check door.
(1) Monitors that change main screen or scroll to display additional
relationships and alarms are not acceptable.
(2) Monitor/controllers that do not specifically indicate status or rely on
ambiguous verbiage similar to “caution” are not acceptable.
d) More information: Each point shown on the “More Info” screen shall have
individual indication for current point status. When no alarm is present, the status
indicator shall be green. When in alarm status, indicator shall be red. When point
being displayed does not have any alarm parameters, the indicator shall be grey.
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When audible alarm has been acknowledged, the indicator shall show that alarm
has been acknowledged.
11. Door contact (optional):
a) The monitor shall be capable of supporting multiple door contacts. The door
contact shall be stand alone or integral to pressure control logic and sequencing.
b) The monitor shall support surface mount, recessed mount, overhead door,
plunger, disconnect and magnet style door contacts.
c) Door contact shall be field configurable to allow the user option to “freeze”
the monitor pressure control PI loop.
d) Door control logic to include:
(1) Door closed and pressure is lost: Monitor to bypass “loss of pressure”
mode and go directly “pressure alarm” mode.
(2) Door open and pressure is lost: Monitor indicates “loss of pressure”
mode for alarm delay period. When alarm delay has timed out the monitor
will go to “pressure alarm” mode.
12. Monitor inputs and outputs:
a) The monitor shall have minimum of the following inputs and outputs:
(1)
(2)
(3)
(4)

Analog inputs: Four (4) analog inputs.
Analog outputs: Four (4) analog outputs.
Digital inputs: Four (4) digital inputs.
Digital contacts: Four (4) digital contacts (relay).

b) The monitor shall include onboard power isolation.
c) The monitor shall include LED light indicators that monitor is powered and
working properly.
d) The monitor shall include on board power supply including:
(1) 10 VDC.
(2) 5 VDC.
(3) Power circuit for 4-20mA.
13. Power isolation:
a) The monitor shall be powered by 24 VAC. The pressure monitor shall be
internally isolated and not require external isolation transformers.
b) Monitors that require isolated power supplies shall be responsible for
providing proper isolation transformers with hinged enclosure and manual
disconnect. The cost for installing isolated power supplies shall be included in
monitor price.
14. Network communication:

Page 34

Dekalb Housing Authority
Taylor Street Plaza Boilers Replacement
RFP-19-0064
TRCWW#19SPI413

May 10, 2019

a) The monitor shall have an RS-485 serial network interface that supports native
BACnet MS/TP. The monitor shall also support Modbus, N2 and Lon with
optional card.
b) All network configurations shall be made without removing monitor from the
wall or mounting location.
c) All network parameters shall be digitally set via touch screen interface. The
monitor network shall be field configurable from the touch screen administrative
menu.
d) The monitor shall support baud rates of 9600, 19200, 38400, 56200, 76800
and 115200.
e) The monitor shall support instance ID’s of a minimum 1-4,000,000.
EE.

Analog communication:
1.
The monitor shall be capable of communicating via non-network analog points.
2.
A minimum of four (4) relays shall be available for pressure alarm indication.
3.
The monitor shall be able to send analog signal of mode change between multiple
monitors without the use of a communication network.
4.
The monitor shall be able to send and receive analog differential pressures between
unlimited monitor/controllers in a daisy chain configuration without the use of a
communication network.
5.
The monitor shall be able to send analog signal and/or relay contacts for
communication with remote monitoring station without the use of a communication
network.
6.
Monitors that require differential pressure and alarms to be passed to remote
monitor and between multiple monitors shall be required to run redundant independent
communication networks.

FF.

Password protection:
1.

Monitor shall have at least two layers of passwords:
a) Staff password shall allow access to daily functions and mode selection.
b) Administrative password shall allow access to engineering and monitor
configuration screens.

2.
The staff password shall be able to be deactivated.
3.
Staff password shall be able to be changed from the administrative menu.
4.
The monitor shall have a unique password for staff use and a separate unique
password for the accessing the administrative menu.
a) Monitors that give access to menus while unit is in operation or do not offer
separate passwords for staff and administrative functions will not be accepted.
b) All menus shall be hidden from view and only appear when screen is touched.
Monitors that only use a single level of password protection are not acceptable.
5. Time out feature:
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a) The monitor shall have a time out feature. This feature shall return the monitor
to the main screen after inactivity (field configurable).
6. Watchdog function:
a) The monitor shall continuously monitor its own operation to ensure that it is
operating properly. The monitor shall be capable of resetting itself to clear any
errors before notification.
GG.

Diagnostic screen:
1.
The monitor shall graphically show all analog and digital inputs and outputs.
2.
Analog inputs shall be shown on a bar indicating 0-100% of full signal.
3.
The diagnostic screen shall allow for testing of parameters and system checkout
without removal of monitor.
4.
Digital inputs shall be indicated as red or green as follows:
a)
b)

Open verbiage with green indication.
Shut verbiage with red indication.

5.
Analog outputs shall be able to be controlled from this screen. The user shall be able
to move the outputs from 0-100% signal. The monitor shall send same signal of field
components.
6.
Allows the user to open and close controller relays as follows:
a) Open verbiage with gray indication.
b) Shut verbiage with red indication.
c) Monitors that do not have I/O diagnostics shall include costs for factory
representative on site for any troubleshooting that may be related to I/O for
installed locations.
HH.

User Interface Touch Screen Display:
1. General:
a)
b)

c)

The room user interface shall be CRC-Multi-view Model as manufactured by
Critical Room Control (CRC).
The Multi-view shall be capable of displaying up to six (6) fully configurable
environmental point values, room status or mode selection graphical ions.
Graphical icons shall be displayed in up to seven (7) different arrangements.
Each icon shall be configurable to include the point’s title, current value, set
point, status and/or mode. Multi-view shall be able to display any
combination of graphical icons on the same screen.
The multi-view points shall include individual alarm parameters for each
point. The Multi-view shall be capable of displaying current point values, set
points, point status, mode and alarm parameters. Multi-view shall allow for
user to make set point, status or mode changes. Each monitor is capable of
both visual and audible alarms. Each Multi-view monitor will support direct
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and network capabilities. The Multi-view graphical icons shall be
individually color configurable.
Each Multi-view shall have an easy to navigate microprocessor based
controller with full color touch screen interface. Minimum touch screen size
to be 7.0”. Screen shall be capable of displaying multiple colors at the same
time. Monitor/controller shall not be limited to single screen size and shall be
available in multiple sizes depending on application. All settings and
programming shall be made via simple touch screen or communication
network. All settings and programming shall be made via simple touch screen
or communication network. The monitor shall have a full color LED TFT /
WQVGA touch display with a minimum resolution of 800 X 480 (WVGA),
18 bit (262,144) color depth, and sunlight viewable. Panel shall have a
minimum brightness rating of 400cdm for clear indication in all lighting
environments. Each Monitor shall incorporate a high speed microprocessor
based controller, designed for critical environment control applications.
Each monitor shall be capable of accepting point information via direct analog
signal or from network communication.
The monitor shall have easy to navigate screens that clearly give the user
description of any changes that are being made:
(1) Displays that simply change the back lighting for color or use LED
indicators are not acceptable.
(2) Monitors that use keypads and layered menus are not acceptable.

2.
Display shall be user programmable with graphics and verbiage included with
monitor. The Multi-view shall store all settings in non volatile memory. The Multi-view
shall allow the user to continually display up to six (6) user configurable point values, point
status or modes. Main screen shall be solely reserved for critical information and not
display programming or menu information. Multi-view shall be accessed via optional
password protected touch screen. The Multi-view shall include both visual and audible
alarming. The Multi-view shall be field configurable to allow or not allow user to make
adjustments set points, current status and mode change.
3.
Monitor shall be recess or surface mounted. Supply voltage shall be 24 VAC/DC.
4.
Monitor shall be recess or surface mounted. Supply voltage shall be 24 VAC/DC.
II.

Mounting:
1.
2.
3.
4.

JJ.

The Multi-view shall be mounted at locations shown on the prints. The Multi-view
shall be mounted in locations that are easily visible and accessible by staff.
The Multi-view shall be available in both recessed and surface mounting
configurations.
The Multi-view shall not require penetration into the wall for mounting. The monitor
shall not extend more than 0.75” from the wall.
Controller shall be mounted remote from the monitor. All control wiring shall be
connected to the controller located remote from monitor.

Multi-view value points:
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1.
The Multi-view shall use clear unambiguous screen and verbiage to indicate current
values and alarms. The main screen shall display up to six (6) graphical icons. The monitor
shall be field configurable to support between 1-6 graphical icons. Each point on the main
screen shall display points and associated set points. Each point shall be configurable to
allow or not allow user to adjust set point. Each point’s status shall be indicated by color
background. If a room goes into alarm, its background will turn red, an audible alarm will
sound, and a alarm icon will appear. A user can silence the audible alarm by via a “Silence
Alarm” button located on each graphical icon. If a user acknowledges / silences a room’s
audible alarm, that room’s background will remain red until the alarm condition changes
to normal. Each value point shall be configurable as an analog or network input/output.
KK.

Multi-view list/status points:
1.
The Multi-view shall use clear and unambiguous screen and verbiage to indicate a
list of user selectable status points. The main screen shall display up to six (6) graphical
icons. The monitor shall be field configurable to support between 1-6 graphical icons.
Points shall be fully configurable to change modes, indicate alarms, perform control
sequencing etc. The Multi-view shall be configurable for up to thirty (30) status points.
Each graphical icon list shall allow the user to indicate visual and audible alarms based on
selection. A user can silence the audible alarm by via a “Silence Alarm” button located on
each graphical icon. Each list point shall color configurable. Each value point shall be
configurable as an analog or network input/output.

LL.

Multi-view mode points:
1.
The Multi-view shall use clear and unambiguous screen and verbiage to indicate a
list of user selectable status points. Each graphical icon shall be field configurable to allow
up to 1-5 user defined modes. The Multi-view shall be configurable for up to thirty (30)
modes. Points shall indicate alarms, perform control sequencing etc. Each graphical icon
list shall allow the user to indicate visual and audible alarms based on selection. A user
can silence the audible alarm via a “Silence Alarm” button located on each graphical icon.
Each mode shall be color coded and field configurable. Each mode point shall be
configurable as an analog or network input/output.

MM.
1.

Alarms:
The Multi-view shall have both audible and visual alarm thresholds:
a)

2.
3.

Alarm range high and low shall be active when point values exceed the alarm
parameters. The background color of the point shall change and indicate alarm
condition. A user can silence the audible alarm by via a “silence alarm” button
located on each graphical icon.

The Multi-view shall include both high and low alarms. Both high and low alarms shall
be individually configurable.
The Multi-view shall allow for disabling the audible alarm. The Multi-view shall allow
for programmable audible alarm time delay. The Multi-view shall be capable of locally
and remotely acknowledging the audible alarm. Audible alarm shall be indicated with
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unique icon appearing on the main screen graphical icon. The alarm Icon shall also indicate
when alarm has been acknowledged.
The Multi-view shall allow user to set up both audible and visual alarms based on point
status. Status alarms shall be field configurable for both color and alarm.
The Multi-view shall allow user to set up both audible and visual alarms based on point
mode. Status alarms shall be field configurable for both color and alarm.
Multi-view set point change:
1.
The Multi-view shall be field configurable to display current set point and allow
access to make local changes to set point. Set point change shall be accessed from the main
screen graphical icon.

OO.

Multi-view status change:
1.
The Multi-view shall be field configurable to display current status and allow access
to make local changes to status point. Status change shall be accessed from the main screen
graphical icon.

PP.

Multi-view mode change:
1.
The Multi-view shall be field configurable to display current mode and allow access
to make local changes to modes. Mode change shall be accessed from the main screen
graphical icon.

QQ.

Controller inputs and outputs:
1.

The monitor/controller shall have minimum of the following inputs and outputs:
a)
b)
c)
d)

Analog inputs: Four (4) analog inputs.
Analog outputs: Four (4) analog outputs.
Digital inputs: Four (4) digital inputs.
Digital outputs: Four (4) digital outputs.

2.
The controller shall include on board power isolation.
3.
The controller shall include LED light indicators that controller is powered and
working properly.
4.
The controller shall include on board power supply including:
a)
b)
c)
RR.

10 VDC.
5 VDC.
Power circuit for 4-20 mA.

Power isolation:
1.
The monitor shall be powered by 24VAC/DC. The pressure monitor/controller shall
be internally isolated and not require external isolation transformers.
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2.
Monitors that require isolated power supplies shall be responsible for providing
proper isolation transformers with hinged enclosure and manual disconnect. The cost for
installing isolated power supplies shall be included in monitor price.
SS.

Network communication:
1.

2.
3.

4.

TT.

Analog communication:
1.

2.
3.
4.

5.
6.

UU.

The Multi-view shall have an RS-485 serial network interface that supports native
BACnet MS/TP. The monitor/controller shall also support Modbus, N2 and Lon with
optional card.
All network configurations shall be made without removing controller from the wall
or mounting location.
All network parameters shall be digitally set via touch screen interface. The
monitor/controller network shall be field configurable from the touch screen
administrative menu.
The controller/monitor shall support baud rates of 9600, 19200, 38400, 56200 76800
and 115200. The controller/monitor shall support instance ID’s of a minimum of 14,000,000.

The monitor/controller shall be capable of communicating via non-network analog
points. The monitor/controller shall send analog signals mirroring associated analog
inputs.
A minimum of four (4) relays shall be available for alarm, status or mode indication.
A minimum of four (4) analog outputs shall be configurable for relaying inputs,
communicating set point, status or modes.
A minimum of four (4) configurable analog inputs. Inputs shall support analog signals
from remote sensors and controllers. Inputs can be configured as a value, mode or
status input. The inputs shall be configurable to accept multiple voltage inputs.
A minimum of four (4) digital inputs shall be available for alarms, status and mode
changes from other monitors, relays or controllers.
The monitor/controller shall be able send analog signal and/or relay contacts for
communication with remote monitoring station without the use of a communication
network.

Password protection:
1.
Monitor/Controller shall have at least one (1) password. The password shall be field
configurable. User shall be able to activate or deactivate password protection.
2.
The monitor shall have a time out feature. This feature shall return the monitor to
the main screen after inactivity (field configurable). After timeout screen will require user
to re-enter password to make changes.
3.
Monitors that give access to menus while unit is in operation or do not offer
separate passwords for staff and administrative functions will not be accepted.
4.
All menus shall be hidden from view and only appear when screen is touched.

VV.

Watchdog function:
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1.
The Monitor/controller shall continuously monitor its own operation to ensure that
it is operating properly. The monitor/controller shall be capable of resetting itself to clear
any errors before notification.
WW.
1.
2.
3.
4.

Diagnostic screen:
The monitor/controller shall graphically show all analog and digital inputs and outputs.
Analog inputs shall be shown on a bar indicating 0-100% of full signal.
The diagnostic screen shall allow for testing of parameters and system checkout without
removal of monitor/controller.
Digital inputs shall be indicated as red or green as follows:
a)
b)

5.

6.

Analog outputs shall be able to be controlled from this screen. The user shall be able to
move the outputs from 0-100% signal. The controller shall send same signal to field
components.
Allows the user to open and close controller relays as follows:
a)
b)

XX.

Open verbiage with gray indication.
Shut verbiage with red indication.

Differential Pressure Monitor:
1.

2.
3.
4.

5.

YY.

Open verbiage with green indication.
Shut verbiage with red indication.

Differential pressure monitor for space pressure differentials in Surgeries, Isolation
Rooms, etc., to be TSI Pressura Model #8630-PM with adjustable update to negate
rapid alarm change.
Unit to include alphanumeric digital display of room pressure differential in inches
water gage.
Alarm to be initiated with an adjustable 20-600 second delay any time the room
pressure differential is less than 0.01" wg.
The monitor system shall include sensor, digital interface module, transformer, cables,
and a Mute menu key to manually deactivate the audible alarm for 5-minute intervals
and then require reset for additional deactivation period.
Differential Pressure Room Pressure Switch equal to TSI Model #8694-7 with
Negative-Neutral key switch and alarm status lights. The key switch will deactivate
all alarms when in the Neutral position. All alarms will be active when the key switch
is in the Negative position.

Pneumatic Tubing:
1. Pneumatic tubing:
2.
Polyethylene tubing shall be manufactured from virgin stock and shall meet the
following specifications:
a)
b)

Density: 0.92 grams/cc.
Melt index: 0.30 decigrams/min.
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Stress check resistance: 2000 hours minimum per ASTM-D 1693.
Tensile strength: 2200 psi.
Fire resistancy: “FR” type.

3.
Fitting connections for low pressure tubing (25 psig or less) may be made with
barbed push-on fittings. For high pressure tubing (more than 25 psig), the connections
shall be made with compression fittings.
4.
Polyethylene tubing shall be installed using the following rules:
a) Single polyethylene tubing may be run exposed for lengths 18” or less. For
lengths which exceed 18”, the lines shall be run concealed in EMT, ¾” size and
this tube carrier system shall be installed in a workmanlike manner, parallel to
building lines, adequately supported, etc. All connections, except for terminal
connections to valves, damper operators, etc. shall be made inside trough junction
boxes or control cabinets. Support entry 6 feet to building structure. Accessible
ceiling tubing may be bundled neatly and mechanically attached to and parallel
with building structure.
b) No fitting connections shall be made within the inaccessible area.
c) All connections shall be tight and secure.
d) 25 psig lines shall be 3/8” minimum poly, 80 psig lines shall be in copper.
IV.

NETWORK EQUIPMENT
A. General:
1. The controls systems shall consist of multiple network supervisory controllers and
associated equipment connected by industry standard digital and communication network
arrangements.
2. The operator user interface devices, servers, and principal network computer
equipment shall be standard products of recognized major manufacturers available through
normal PC and computer vendor channels. ("Clones" assembled by a third-party
subcontractor are not acceptable.)
3. Provide licenses for all software residing on and used by the controls systems and
transfer these licenses to the Owner prior to completion.
4. The networks shall, at minimum, comprise, as necessary, the following:
a)
b)
c)
d)

e)

Data servers: Where network capacity, concurrent users and data storage
requirements deem necessary.
Operator’s user interface devices: Fixed and portable as required by the
specifications.
Network computer processing, data storage, and communication equipment
including servers and digital data processors.
Routers, bridges, switches, hubs, modems, interfaces and the like
communication equipment. Verify hardware and configuration requirements
with Owner’s IT/IS Department.
Network supervisory controllers including programmable field panels and
controllers together with their power supplies and associated equipment.
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Configurable and application specific field-level controllers including power
supplies, enclosures and associated equipment.
Local display devices.
Addressable elements, sensors, transducers, and end devices.
Third-party equipment interfaces as required by the Contract Documents.
Other components required for a complete and working control systems as
specified.

5.

The specifications for the individual elements and component subsystems shall be
minimum requirements and shall be augmented as necessary by the Contractor to
achieve both compliance with all applicable codes, standards, the requirements of the
authority having jurisdiction (AHJ) at the site and to meet all requirements of the
Contract Documents.
6. The system shall be modular in nature and shall permit expansion of both capacity
and functionality through addition of sensors, actuators, controllers and operator
devices while reusing existing controls equipment.
7. The system shall comply with the following NFPA Codes and Standards as applicable:
a) NFPA 70 National Electrical Code.
b) NFPA 72 National Fire Alarm Code.
c) NFPA 101 Life Safety Code.
d) NFPA 90A Standard for the Installation of Air Conditioning and Ventilation
Systems.
e) NFPA 92B Guide for Smoke Management Systems in Malls, Atria and Large
Areas.
f) UL 864 (UUKL) Ninth Edition Smoke Control Listing including the UL 864
Ninth Edition Standard for Controls Units and Accessories for Fire Alarm
Systems.
8. The system shall comply with the following International Code Council (ICC) Codes:
a) Building Officials and Code Administrators International (BOMA) Model
Code.
b) Southern Building Code Congress International (SBCCI) Regulations.
B. SUPERVISORY LEVEL
1. Open framework Tridium Niagara 4 system consisting of JACE 8000 controllers.
a) Niagara Software Licenses for the Supervisory Level shall be open to the
owner to allow access from any provider and any associated programming tool set
and manufacturer specific devices and controllers.
2. JACE 8000 controllers:
a) TI AM3352; 1000MHZ ARM Cortex-A8, 1GB DDR3 SDRAM, Wi-Fi
capable, real time clock, battery less.
b) Provide expansion modules for each JACE 8000 as required to provide
necessary networks or IO modules.
3. DEVICE/POINT CAPACITY:
a) Provide JACE 8000 with device and point license capacity as required for each
installation
b) OR
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c) Provide JACE 8000 with a minimum license capacity of:
d) --- Devices, --- Points
e) MAINTENANCE AGREEMENT:
f) Provide JACE 8000 with a standard 18 month service agreement
g) OR
h) Provide JACE 8000 with a 5year service agreement
i) Niagara 4 Supervisor:
j) Provide a Supervisor license for installations with more than one JACE
MAINTENANCE AGREEMENT:
a) Provide Niagara Supervisor with a standard 18 month service agreement
b) OR
c) Provide Niagara Supervisor with a 5year service agreement
d) Provide a Supervisor license with Niagara Network connections as required
e) OR
f) Provide a Supervisor license with (1)(2)(3)(10)(100)(UNL) Niagara Network
connections
g) Provide Niagara Supervisor license with add on to allow for running Niagara
AX (3.8 & up) in addition to the Niagara 4 platform

C. Automation Network:
1.

2.

3.
4.
5.

The automation network shall be based on a PC industry standard of Ethernet TCP/IP.
Where used, LAN controller cards shall be standard “off the shelf” products available
through normal PC vendor channels.
The BMS shall network multiple user interface clients, automation engines, system
controllers and application specific controllers. Provide application and data server(s)
as required for systems operation, data storage and required number of concurrent
users.
All BMS devices on the automation network shall be capable of operating at a
communication speed of 100 Mbps with full peer-to-peer network communication.
Network supervisory controllers and operator user interfaces.
The automation network will be compatible with other enterprise-wide networks.
Where indicated, the automation network shall be connected to the enterprise network
and share resources with it by way of standard networking devices and practices.

D. Control Network:
1. Network supervisory controllers (NSC) shall provide supervisory control over the
control network and shall support all three (3) of the following communication protocols:
a) BACnet Standard MS/TP Bus Protocol ASHRAE SSPC-135, Clause 9.
(1) The NSC shall be BACnet Testing Labs (BTL) certified and carry the
BTL label.
(2) The NSC shall be tested and certified as BACnet Building Controller
(B-BC).
b) LonWorks enabled devices using the Free Topology Transceiver (FTT-10a).
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c) Legacy manufacturer’s proprietary field bus Johnson Control N2 or Siemens
P1.
2. Control networks shall provide either “peer-to-peer”, master slave or supervised token
passing communications and shall operate at a minimum communication speed of 9600
baud.
3. DDC controllers shall reside on the control network.
4. Control network communication protocol shall be BACnet Standard MS/TP Bus
Protocol ASHRAE SSPC-135.
5. A BACnet Protocol Implementation Conformance Statement (PICS) shall be provided
for each controller device (master or slave) that will communicate on the BACnet MS/TP
Bus.
6. The PICS shall be submitted 10 days prior to bidding.
E. Integration:
1. Hardwired:
a) Analog and digital signal values shall be passed from one system to another
via hardwired connections.
b) There will be one separate physical point on each system for each point to be
integrated between the systems.
2. Direct protocol (integrator panel):
a) The BAS system shall include appropriate hardware equipment and software
to allow bi-directional data communications between the system and the third party
manufacturer’s control panels. The BAS shall receive, react to and return
information from multiple building systems, including, but not limited to, chillers,
boilers, variable frequency drives, power monitoring system and medical gas.
b) All data required by the application shall be mapped into the automation
engine’s database and shall be transparent to the operator.
c) Point inputs and outputs from the third party controllers shall have real-time
interoperability with BAS software features such as control software, energy
management, custom process programming, alarm management, historical data
and trend analysis, totalization and local area network communications.
3. BACnet Protocol Integration – BACnet:
a) The neutral protocol used between systems will be BACnet over Ethernet and
comply with the ASHRAE BACnet Standard 135-2008.
b) A complete Protocol Implementation Conformance Statement (PICS) shall be
provided for all BACnet system devices.
c) The ability to command, share point object data, change of state (COS) data
and schedules between the host and BACnet systems shall be provided.
F. Dedicated Web Based User Interface:
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1. Where indicated on plans, the ECC Contractor shall provide and install a personal
computer for command entry, information management, network alarm management and
database management functions. All real-time control functions, including scheduling,
history collection and alarming, shall be resident in the network supervisory controllers to
facilitate greater fault tolerance and reliability.
2. Dedicated user interface architecture: The architecture of the computer shall be
implemented to conform to industry standards so that it can accommodate applications
provided by the ECC Contractor and by other third party applications suppliers, including
but not limited to, Microsoft Office applications. Specifically, it must be implemented to
conform to the following interface standards.
a) Microsoft Internet Explorer for user interface functions.
b) Microsoft Office Professional for creation, modification and maintenance of
reports and sequences of other necessary building management functions.
c) Microsoft Outlook or other e-mail program for supplemental alarm
functionality and communication of system events and reports.
d) Required network operating system for exchange of data and network
functions such as printing of reports, trends and specific system summaries.
3. PC hardware: The personal computer(s) shall be configured as follows:
a) Memory: 1 GB (minimum).
b) CPU: Pentium 4 processor, 2.8 GHz clock speed (minimum).
c) Hard drive: 100 GB free hard drive space (minimum).
d) Hard drive backup system: CD/RW, DVD/RW or network backup software
provided by IT Department.
e) CD ROM Drive: 32X performance.
f) Ports: Two (2) serial, one (1) parallel and two (2) USB ports.
g) Keyboard: 101 keyboard and 2 button mouse.
h) CRT configuration: 1-2 CRTs as follows:
(1) Each display: 19” flat panel monitor (minimum), 1280 X 1024
resolution minimum.
(2) Display card with multiple monitor support.
i)

LAN communications: Ethernet communications boards; 3Comm or equal.

4. Operating system software:
a) Windows Windows 7 (32 bit) or 10.
b) Where user interface is not provided via browser, provide complete operator
workstation software package, including any hardware or software keys. Include
the original installation disks and licenses for all included software, device drivers
and peripherals.
c) Provide software registration cards to the Owner for all included software.
G. Distributed Web Based User Interface:
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1. All features and functions of the dedicated user interface previously defined in this
document shall be available on any computer connected directly or via a wide area or
virtual private network (WAN/VPN) to the automation network and conforming to the
following specifications.
2. The software shall run on the Microsoft Internet Explorer (10.0 or higher) browser
supporting the following functions:
a)
b)
c)
d)
e)
f)

Configuration.
Commissioning.
Data archiving.
Monitoring.
Commanding.
System diagnostics.

3. Minimum hardware requirements:
a)
b)
c)
d)
e)
f)

1GB RAM.
2.8 GHz clock speed, Pentium 4 microprocessor.
500 GB hard drive.
1 keyboard with 83 keys (minimum).
SVGA 1280 X 1024 resolution display with 64K colors and 16 bit color depth.
Mouse or other pointing device.

V. DDC SYSTEMS EQUIPMENT
A. Tier 1 – Network Supervisory Controller (NSC):
1.

2.
3.

4.

5.

6.

The NSC shall be designed, packaged, installed, programmed, and commissioned in
consideration of their specific service and prevailing operating conditions. They shall
be proven standard product of their original manufacturer and not a custom product
for this project.
The NSC shall support a minimum of 200% of the project's installed field points
together for fully functional distributed processing operations.
The controls systems shall be designed and implemented entirely for use and for
operation on the Internet and the Owner's Intranet. This functionality for operational
access shall extend down to the field panel and field point level.
The primary controls systems nodes (NSC) shall be fully IT compatible nodes
operating over the industry standard IT infrastructure provided for the project. The
Controls Contractor shall coordinate with the IT infrastructure support staff or trade
contractors to ensure compatibility and performance of the operation of the controls
systems over the LAN/WAN made available for its shared use.
The controls systems Tier 1 network shall be configured on IT industry standard offthe-shelf technologies compatible with other building systems and project network
arrangements.
The primary NSC shall manage and direct all information traffic on the Tier 1
network, between the Tier 1 and Tier 2 networks and to the server(s). The NSC shall
monitor the network of application specific, configurable and programmable field
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level controllers. Provide global strategy and direction and communicate on a peerto-peer basis with the other NSCs on the Tier 1 network.
7. All NSC on the Tier 1 network shall be equipped with all software and functionality
necessary to operate the complete user interface, including graphics, via a browser
connected to the node on the network or directly via a local port on the NSC.
8. A failure at a primary NSC shall not cause failures or non-normal operation at any
other system NSC other than the possible loss of active real-time information from
the failed NSC.
9. Tier 1 primary NSC shall maintain all programming in non-volatile or battery backed
memory and shall automatically resume normal monitoring and control following the
restoration of stable electrical power after a power outage. ECC to supply
uninterruptible power supplies (UPS) on all NSC where noted. UPS to allow a
minimum of 12 minutes of full operation before the emergency power is in full
operation. Software shall allow an orderly shutdown to save all data in the event
power is not restored before the battery is fully discharged.
10. All communication between controls application nodes shall be digital.
11. All controls systems application facilities and features shall be accessible via Intranet
and Internet browser with user ID or password access control for user access.
12. The primary NSC shall be capable of direct connection to multiple field busses using
different protocols simultaneously as indicated below. Should the NSC not support
multiple field busses then install multiple NSC in parallel to achieve this functionality.
a) BACnet Standard MS/TP Protocol ASHRAE SSPC-135.
b) A LON field bus for supervision and control of LON based controllers that
conform to the LonTalk standard.
13. Manufacturer’s legacy proprietary field bus if adding to existing legacy network
Johnson Controls N2. Or Siemens P1.
14. The NSC shall integrate data from all field busses into a common and conformal
object structure. Data from all field busses shall appear in common displays
throughout the Operator Interface in the same format. Conformal formatting shall be
provided for each type of data not dependent on the type of field bus from which the
data originated.
15. The controls systems application shall support auto-dial/auto-answer communications
to allow controls systems nodes to communicate with other remote controls systems
nodes via standard telephone lines.
16. Downloading and Uploading:
a) Provide the capability to generate and modify the controls systems application
software-based sequences, database elements, associated operational definition
information and user-required revisions to same at any designated workstation
together with the means to download same to the associated NSC.
b) The controls systems application software tool provided for the generation of
custom and database definitions shall be resident in both the NSC and controls
systems application server(s).
c) Provide the capability to upload controls systems application operating
software information, database items, sequences, and alarms to designated
server(s).
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d) The functions of this Part shall be governed by the codes, approvals, and
regulations applying to this controls systems application as provided.
17. ASHRAE 135 Compliance: Control units shall use ASHRAE 135 protocol and
communicate using ISO 8802-3 (Ethernet) datalink/physical layer protocol.
18. LonWorks Compliance: Control units shall use LonTalk protocol and communicate
using EIA/CEA 709.1 datalink/physical layer protocol.
B. Tier 2 – HVAC System Specific Application Node (AN):
1. Tier 2 HVAC system AN shall provide both standalone and networked direct digital
control of mechanical and electrical building systems as required by the system design.
2. A dedicated HVAC system AN shall be configured and provided for each primary
HVAC system (air handler, chiller, boiler, etc.). At the ECC’s option, the AN for primary
HVAC system(s) may reside on the Tier 1 network, however, it is the ECC’s responsibility
to coordinate the additional network “drops” and associated IP addressing with the
Owner’s IT Department. The ECC will also be responsible for any costs necessary to
compensate the Owner, or Subcontractor hired by the Owner to provide and install the
additional network connections not shown on construction documents.
a) The system AN shall have a built-in panel interface that allows the user to
monitor status as well as adjust setpoints locally, in addition to the ability to
temporarily override input and output points for troubleshooting and maintenance.
b) The system AN shall have expandable point capacity with multiple
configurations allowing for 25% future analog and binary input/output points.
Additional points shall be eligible for use in any control strategy that resides in the
AN.
c) Local Display on all Primary AHU systems plus primary hot water and chilled
water systems:
(1) The display shall allow the user to view and change set points, modes
of operation and parameters of all binary and analog points associated
with respective AN.
(2) A local display terminal that allows for multiple lines of text and
graphical representation of the equipment being controlled by the AN
including actual data from all points residing on the system controller.
(3) The display terminal shall have the ability to view an alarm summary
for current alarms as well as alarm history.
3. A dedicated HVAC system AN shall be configured and provided for each terminal
HVAC system (unit heater, fan coil unit, cabinet heater, heat pump, chilled beam, etc.).
a) The terminal AN shall have a library of control strategies capable of
performing sequences specified.
b) The terminal AN shall support a connection directly at the node or its
associated temperature sensor for a portable user interface.
4. A dedicated HVAC system AN shall be configured and provided for each terminal box
(VAV, CAV, F/P, and AFCV) application.
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a) The terminal box AN shall include an integral pressure transducer and damper
actuator and the entire assembly shall be mounted or removed as one piece.
b) The damper actuator shall be capable of stroking 90 degrees in 30 seconds.
c) The terminal box AN shall have the auto zero ability to automatically calibrate
the flow sensor to eliminate pressure transducer offset error due to ambient
temperature and humidity effects.
5. Each HVAC system AN shall retain program, control algorithms, and setpoint
information for at least 72 hours in the event of a power failure and shall return to normal
operation upon stable restoration of normal line power.
6. Each HVAC system AN (AHU, hot water, chilled water, terminal box, etc.) shall
monitor and report its communication status to the controls system application. The
controls systems shall provide a system advisory upon communication failure and
restoration.
7. Provide a means to prevent unauthorized personnel from accessing setpoint
adjustments and equipment control definitions at the HVAC system AN.
8. The HVAC system AN shall perform the functional monitoring of all controls
application variables, both from real hardware points, software variables, and controller
parameters such as setpoints.
9. A failure at an HVAC AN shall not cause failures or non-normal operation at any other
system AN other than the possible loss of active real-time information from the failed AN.
10. ASHRAE 135 Compliance: Communicate using read (execute and initiate) and write
(execute and initiate) property services defined in ASHRAE 135. Reside on network using
MS/TP datalink/physical layer protocol and have service communication port for
connection to diagnostic terminal unit.
11. LonWorks Compliance: Communicate using EIA/CEA 709.1 datalink/physical layer
protocol using LonTalk protocol.
12. Enclosure: Dustproof rated for operation at 32 to 120 deg F.
C. Servers:
1. As required for the functional operation of the control systems, the Controls Contractor
shall provide all necessary digital processor programmable server(s). These server(s) shall
be utilized for controls systems application configuration, for archiving, reporting, and
trending of data, for operator transaction archiving and reporting, for network information
management, for alarm annunciation, for operator interface tasks, for controls application
management and the like. These server(s) shall utilize IT industry standard data base
platforms such as Microsoft SQL server and Microsoft data engine (MSDE) or approved
equal.
2. Provide controls systems application server(s) to archive historical data including
trends, alarm, and event histories and transaction logs.
3. Equip these server(s) with the same software tool set that is located in the primary
controls systems application nodes for system configuration and custom logic definition.
4. Equip these server(s) with the same software tool set that is located in the primary
application nodes for color graphic configuration.
5. Access to all information on the control systems server(s) shall be through the same
operator interface functionality used to access individual nodes. When logged onto a
server, the Operator will be able to also interact with any of the primary nodes on the
controls systems application.
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6. Server disc shall have capacity to store all programmed trends, alarm history, user
graphics, etc., for a minimum of 18 months minimum. The server shall allow a hard copy
printout of all alarms as they occur.
D. Time Clock: Solid-state, programmable time control with 8 separate programs each with up to
100 on-off operations; 1-second resolution; lithium battery backup; keyboard interface and manual
override; individual on-off-auto switches for each program; 365-day calendar with 20
programmable holidays; choice of fail-safe operation for each program; system fault alarm; and
communications package allowing networking of time controls and programming from PC.
E. Operator Interface:
1.

2.

3.

4.

5.
6.

7.

8.

The Operator Interface provided shall include the functionality to selectively combine
data and information from any system element or component in the controls systems
application on a single browser window display panel at the operator's option. This
shall include both current information and historical data stored on the server(s).
All aspects of the controls systems operator interface shall be provided to operate
through an IT industry standard web browsers such as Internet Explorer or Chrome or
approved equivalent.
The web browser based operator interface provided shall incorporate complete tool
sets, operational information displays, multi-window displays, and other interactive
aids to assist interpretation and ease of use. Simple HTML based web page displays
are not acceptable; all values must be dynamic such that they are constantly changing.
The web browser based operator interface provided shall not require the procurement
or licensing of any special or proprietary software from the Controls Contractor or its
suppliers for the controls systems OWS.
The controls systems application OWS shall operate on Microsoft Windows 2000/XP
or other approved platform.
Each controls systems application fixed and portable OWS shall be on-line
configurable for specific functionalities and associated groups of system points and
elements.
The controls systems application portable OWS shall operate identically and have
equal functionality to the fixed OWS. All Operator access into the controls systems
from portable OWS shall be the same browser format and functionality as provided
for the fixed OWS.
File and system management display (navigation trees):
a)

b)

c)

The operator interface shall include the ability to display system names in a
hierarchal (navigation tree) format that allows logical grouping of systems
and point names. This hierarchal organization shall represent the logical
system network layout.
Provide the capability to display multiple navigation trees that aid the operator
in navigating throughout all systems and points connected. At minimum
provide a tree that identifies all systems on the controls systems networks.
Provide the capability for the Operator to add custom trees. The Operator
shall be able to define any logical grouping of systems or points and arrange
them on the tree in any selected order. Provide the capability to nest groups
within other groups. Provide at minimum for 5 levels of nesting.
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The navigation trees shall be "dockable" to other displays in the operator
interface including graphic displays. The tees shall appear as part of the
display and may be individually detached and minimized to the Windows task
bar or closed. Provide for a single keystroke to reattach the navigation tree to
a primary display.

9. Divisible display windows:
a) Provide for the operator to divide the display area within a single browser
window into multiple display panels. The content of each display panel can be any
of the standard summaries and graphics provided in the controls systems
application.
b) Provide each display panel with minimize, maximize, and close icons.
10. Alarms:
a) Alarms shall be routed directly from primary controls systems application
nodes to OWS and server(s). Provide for specific alarms from specific points to
be routed to selectable OWS and server(s). The alarm management portion of the
controls systems software shall, at minimum, provide the following functions:
(1) Log date and time of alarm occurrence.
(2) Generate a "Pop-Up" window on the browser display panel, with
audible alarm, informing the operator that an alarm has been received.
(3) Allow an operator, with the appropriate password, to acknowledge,
temporarily silence or cancel an alarm.
(4) Provide an audit trail on hard drive for alarms by recording user
acknowledgement, deletion, or canceling of an alarm. The audit trail shall
include the ID of the user, the alarm, the action taken on the alarm and a
time/date stamp.
(5) Provide the ability to direct alarms to an e-mail address or alphanumeric pager. This must be provided in addition to the pop-up window
described herein. Controls systems that use e-mail and pagers as the
exclusive means of annunciating alarms are not acceptable.
(6) Provide for any attribute of any object in the controls systems to be
designated to report as an alarm.
b) The controls systems application shall annunciate systems diagnostic alarms
indicating system failures and non-normal operating conditions.
c) The controls systems application shall annunciate controls alarms at minimum
as required by Part 3.
d) Provide the on-line means to display alarms within the browser windows by
date/time of occurrence, priority class, point designation, value, or other defined
text keywords.
11. Operator transaction archiving:
a) Provide the means to automatically archive all operator activities on the
controls systems application and for the recall of same for reporting.
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b) Provide the means to sort and report archived activities by operator, date/time,
activity type and system area.
c) Provide access protection to preclude the unauthorized removal or tampering
with archived records.
d) Provide management support facilities for the deletion and reinitializing of
archived record logs under master password control or equal means.
12. Reports:
a) Reports shall be generated and directed to one or more of the following: User
interface displays, printers archived at the Owner's defined option. As a minimum,
the controls systems application shall provide the following reports:
(1) All points in the controls systems application.
(2) All points in a specific controls systems AN.
(3) All points in a user-defined group of points.
(4) All points currently in alarm.
(5) All points locked out.
(6) All controls systems application schedules.
(7) All user defined and adjustable variables, schedules, interlocks,
diagnostics, systems status reports, and the like.
b) Provide all applicable original manufacturer's standard reports for the controls
systems.
c) Provide any custom report as specified.
13. Dynamic Color Graphics:
a)

b)
c)
d)

e)
f)

g)

h)

Provide for any number of real-time color graphic displays shall be able to be
generated and displayed in the controls systems application limited only by
memory data storage capacity.
Graphics shall be based on Scalar Vector Graphics (SVG) technology.
Values of real-time attributes displayed on the graphics shall be dynamic and
updated on the displays.
The graphic displays shall be able to display and provide animation based on
real-time data that is acquired, derived, or entered into the operating controls
systems.
Provide for the Owner to be able to change values (setpoints) and states in
system controlled equipment directly from the graphic display.
Provide a graphic editing tool that allows for the creation and editing of
graphic files. It shall be possible to edit the graphics directly while they are
on line, or at an off line location for later downloading to the AN.
Provide a complete user expandable symbol library containing all of the basic
symbols used to represent components of a typical system. Implementing
these symbols in a graphic shall involve dragging and dropping them from the
library to the graphic.
ECC Project Manager and/or programmer/technician shall meet with the
Owner’s Maintenance and Facility Staff prior to graphic development.
Graphics shall not be installed on BAS system until the Owner’s Staff has
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reviewed, commented and approved graphic appearances, layouts, etc.
including floor plan graphics.
14. Schedules:
a) Provide multiple schedule input forms for automatic time-of-day scheduling
and override scheduling of operations. At a minimum, the following spreadsheet
types shall be accommodated:
(1)
(2)
(3)
(4)

Weekly schedules.
Temporary override schedules.
Special "Only Active If Today Is A Holiday" schedules.
Monthly schedules.

b) Schedules shall be provided for each group, system, and sub-system in the
controls systems application. It shall be possible to include all of any
commandable points residing within the controls systems in any custom schedule.
Each point shall have a unique schedule of operation relative to the system use
schedule, allowing for sequential starting and control of equipment within the
system. Scheduling and rescheduling of points shall be accomplished easily via
the system schedule spreadsheets.
c) Multiple monthly calendars for a 12-month period shall be provided that allow
for simplified scheduling of holidays and special days in advance. Holidays and
special days shall be user-selected with the pointing device or keyboard, and shall
automatically reschedule equipment operation as previously defined on the weekly
schedules.
15. Historical trending and data collection:
a) Trend and store point history data for all actual and virtual (software) points
and values as required by the Owner.
b) The trend data shall be stored in a manner that allows custom queries and
reports using industry-standard software tools.
c) At a minimum, provide the capability to perform statistical functions on the
historical database:
(1)
(2)
(3)
(4)
(5)
(6)
(7)

Average.
Arithmetic mean.
Maximum/minimum values.
Range – difference between minimum and maximum values.
Standard deviation.
Sum of all values.
Variance.

16. Operator access security (combined password and user ID):
a) Provide for Operator access into the controls systems via the use of on-line
Owner defined software password and user identification (ID) pairs, unique for
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each operator and unique throughout the controls systems application, to
supplement standard password access control.
b) Stored password/user ID definitions shall be stored in encrypted formats
whether at the controls server or at the AN.
c) Password logins shall not be echoed on any screen or printer except during
master password definition processes. An operator defining a password shall be
required to re-enter to confirm authenticity.
d) Operator access privileges shall be definable in terms of functions and project
areas.
e) As part of the access privileges definition for each user the Owner shall be able
to define at minimum the following:
(1) Access times by day.
(2) Permanent or temporary, with expire date, password.
(3) Number of incorrect access attempts allowed before the password is
disabled.
(4) Whether or not the operator is able to redefine their own password.
(5) A field for the operator's e-mail address.
(6) A field for the operator's contact phone number.
(7) Definition of the operator's access privilege functionalities including
viewing only, fully control, selected functions, etc.
17. Primary DDC Issues:
a) All analog and binary signaling to be wired and piped to DDC panels as
detailed on plans. Bidder to verify total of points scheduled. Global
communication trunk LAN to allow sharing of data between individual panels.
b) DDC controllers to have points as scheduled on plans as a minimum. ECC to
note that additional analog and binary points may be required to achieve the
operating sequence of operation or as dictated by standards and codes.
c) A separate application node controller shall be required for each individual airhandling unit unless detailed to the contrary.
d) Miscellaneous requirements:
(1) All analog points to have applicable high and low alarm points
programmed to identify operation out of acceptable ranges.
(2) Status of all motors to be programmed to consider programmed off
cycle as non-alarm. Normal status of all motors to be shown.
(3) Flow sensing for BTU calculations to be performed with turbine
meters or magnetic inductive transmitter as detailed.
(4) All safety thermostats and pressure switches to have manual reset
requiring manual rest on restart.
(5) Each DDC controller of each type shall be equipped with an integral
"ON-OFF" switch that disconnects it from the primary electrical service.
e) The entire DDC system shall employ capability for compatibility to BAC net
technology.

Page 55

Dekalb Housing Authority
Taylor Street Plaza Boilers Replacement
RFP-19-0064
TRCWW#19SPI413

May 10, 2019

f) Where specifically called for and where detailed in the unit specification, this
Contractor to furnish gateways that allow for the integration of data into the BAS
system.
g) Furnish to Owner at project completion a CD incorporating the entire software
system.
h) The operating system requires that the operator shall have access to all analog
and binary data points through the global LAN. This shall include all points
contained in all application node controllers, and such other points as are integral
in auxiliary mechanical and electrical components. Access to be accomplished
through integral network terminals or separate laptop computers. The resulting
communication network shall allow the ability to read and adjust all binary and
analog points throughout the entire network through any interface. Refer to
architecture detailed on HPE drawings.
EXECUTION
VI. INSTALLATION
A. Instrumentation Mounting:
1. All sensing capillaries on coils shall be rigidly supported as directed by the
Architect/Engineer to prevent capillary vibration and to accurately sense coil temperature.
2. All sensors except where installed in finished areas shall have bakelite plates
identifying their function keyed to control schematics.
3. All sensors where duct or unit housing 30" or more in width or height shall utilize
flexible averaging bulb elements installed to sense average temperature. Element to cover
entire coil surface with multiple passes to insure accurate average. Multiple sensors to be
utilized as required. Elements to be mounted on field fabricated frame or cable support
with nylon tie wraps.
4. Room thermostats, humidistats, and other space sensors shall be installed where shown
on the Drawings. These components shall not be installed between a light switch and
doorway when they are co-located on the Drawings. These components shall be installed
at a height of 46" above finished floor to the center of the component, unless indicated
otherwise.
5. Sensors located in fire-resistance rated walls shall be installed within steel electrical
boxes. Boxes shall be protected with listed firestop putty pads if located less than 24” from
other electrical boxes on the opposite side of the wall. Install putty pads on all boxes
(existing or by other trades) within 24” of the box with the sensor.
6. This Contractor shall be responsible for exact field location of all airflow measuring
stations, water flow turbine meters, vortex shedding sensors, pitot tubes, airflow sensors,
thermal sensors, humidity sensors, pressure sensors, and any other variables required as a
part of the environmental control system. This Contractor shall coordinate the sensors with
devices furnished and installed under other sections of the project. Any conflicts to be
brought to Architect/Engineer prior to installation.
7. All controllers, alarms, and sensors, except in finished areas, shall carry plastic
laminate identifying tags describing their function and keyed to automation diagrams.
8. Vortex shedding sensors to be field installed by ECC.
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9. All controllers and control panels shall utilize mounting support that insures no
vibration from the structure or mechanical equipment. Back boxes or backing panels are
required as appropriate. Where walls are plaster or drywall, channels shall be utilized
screwed to studs with laminated panel facing to support instruments or control panels; all
such assemblies to be crafted to present easy access to controls. Proper engraved
identification nameplates are required.
10. ECC is responsible to coordinate with Mechanical, Sheet Metal, and Electrical
Contractors the proper location of all air, water, and steam measurements and control
components to insure that sizing and locations meet all manufacturer’s standards for
maximum accuracy of sensing and control. Instances where piping or duct sizing and
location need be modified from what is shown on drawings to achieve required accuracy
shall be brought to designer’s attention prior to bidding; failure to so notify designer
requires ECC to accommodate required field modifications.
11. Instrument operating assemblies located within finished spaces intended to be accessed
by personnel shall be installed at a height of 46” above finished floor to the center of the
assembly. This applies for all controllers, readout components, pressure monitors, and
safety devices.
12. Within mechanical rooms, all instrument operating assemblies for all controllers,
readout components, and safety devices shall be installed in locations that are easily
accessible to maintenance and operating personnel. Locations such as those on remote
sides of air handling units or other mechanical systems are not acceptable.
B. Electrical Wiring:
1. Under this division, furnish and install interlock, LAN, sensor, and actuator wiring.
Connect controls in accordance with approved wiring diagrams. Install wiring inside
panels to terminal strips.
2. Configure LAN as either a bus, star, or combination of the two. Use twisted pair, coax,
or fiberoptic cable to meet noise immunity and/or distance requirements. Design system
for data transfer rate of no less than 1 megabaud. LAN wiring requires shielded cable or
shall be cable certified for LON or BAC net. All LAN wiring must meet supplier's
standards of operation and quality.
a) Use Belden No. 22 gage or larger Beldfoil or equal for runs up to 250 feet.
b) Use Belden No. 18 gage or larger Beldfoil or equal for runs 250 feet to 500
feet.
c) All input/output wiring shall have sufficient strength to meet all operational
requirements.
3. Sensor wiring over 50 feet, where run in a common conduit or near inductive loads,
shall be shielded cable.
a) Use Belden No. 24 gage or larger Beldfoil or equal for runs up to 100 feet.
b) Use Belden No. 18 gage or larger Beldfoil or equal for runs up to 500 feet.
c) All input/output wiring shall have sufficient strength to meet all operational
requirements.
4. Power Wiring for 24volt power trunk shall be minimum two conductor No. 14 gage
plenum rated wiring.
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5. Install all control and interlock wiring in addition to low voltage sensor and LAN
wiring in accordance with local requirements, the National Electrical Code and Division
26 of project specifications.
6. Installation minimum requirements:
a) Mechanical and service areas plus any areas without finished ceilings: All
wiring including cables in EMT.
b) Space sensors and alarms: All wiring and cables in EMT within wall
construction.
c) Ceiling returns (accessible or drop ceilings - ducted returns): Approved nonplenum cable.
d) Ceilings (open returns): Approved plenum-rated cable.
e) Ceiling returns (non-accessible): EMT or code compliant equal solid conduit.
f) Inside air handling units: All wiring including cables in EMT or code
compliant equal solid conduit.
g) Note that the use of cable is limited to low voltage service less than 24 volt
only.
h) In no case shall cables be allowed to lay on ceiling grid.
i) Note that all conduit junctions and terminations shall utilize compression
fittings.
j) Installation of all cabling in ceilings and walls shall be run in a professional
workmanlike fashion acceptable to Architect/Engineer. Cables to be supported
with tie wraps such that droop and sag is within acceptable degrees and shall be
securely fastened to fixed members of the building structure at sufficient points to
avoid excessive freedom of movement.
7. Grounding:
a) Provide suitable grounding for all digital equipment.
b) Install a separate ground to earth using existing water piping or a copper rod
driven into the ground as indicated by the equipment manufacturer. In no situation
may the ground be connected to the building neutral conductors, either at the
breaker or at the main feeder entrance to the building (no exceptions).
8. Transient protection:
a) All electronic equipment including processors, relays, monitoring devices,
temperature sensors, and other non-computerized solid state equipment will be
adequately protected against power line transients or RFI interference. All
components to meet IEEE/ANSI standards.
b) Equipment that fails to operate properly due to transient or other electrical
interference, in the opinion of the Engineer, will be required to be retrofitted with
the appropriate protection device(s).
c) Provide an isolation transformer as a separate component, on the 110 VAC
power supply to the digital controllers to protect all controllers to manufacturer's
requirements.
d) All control wiring that must be routed in EMT shall be separate from any
power feed wiring.
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e) The sizing type and provision of cable, conduit, cable trays, and trunking shall
be the design responsibility of the ECC. If complications arise, however, due to
the incorrect selection of cable, cable trays, trunking, and/or conduit by the ECC,
the Contractor shall be responsible for all costs incurred in replacing the selected
components.
f) Note that any disconnect switches between variable frequency drives and
operating motors shall be interlocked such that drive inverter returns to zero
position when motor is disconnected. Interlock wiring between disconnect and
VFD by EC. Refer to VFD Specifications Section.
9. General:
a) Any penetration of an air handling unit enclosure for passage of tubing,
conduit, or sensing elements shall be sealed with an appropriate grommet and
caulked.
b) Contractor to insure that all instruments requiring reset or field adjustment are
mounted with the operating heads located on the exterior of air handling units in
positions of ready access. In instances of rooftop assemblies, all such devices to
be inside unit enclosures with access via manufacturer's access panels.
C. DEMOLITION
1. Existing controls systems to be demolished shall be physically removed complete by
the ECC. Reuse of existing conduits and raceways is permitted, if they do not interfere
with the work of other trades.
2. The ECC shall install temporary measures as required for phasing and temporary
operating conditions. The ECC shall examine the complete document set and verify
phasing with other subcontractors prior to submitting a bid. These measures may include
temporary wiring to maintain floor level networks.
a) Any pneumatic lines cut during demolition must be checked and refed as
required to keep the existing equipment in operation.
b) Any pneumatic lines removed must be plugged and capped immediately to
avoid excessive compressor run time.
D. FIELD QUALITY CONTROL
1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust field-assembled components and equipment installation, including
connections, and to assist in field testing. Report results in writing.
2. Perform the following field tests and inspections and prepare test reports:
a) Operational Test: After electrical circuitry has been energized, start units to
confirm proper unit operation. Remove and replace malfunctioning units and
retest.
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b) Test and adjust controls and safeties.
c) Leak Test: After installation, charge system and test for leaks. Repair leaks
and retest until no leaks exist.
e) Pressure test high-pressure control air piping at 150 psig and low-pressure
control air piping at 30 psig for 2 hours, with maximum 1-psig loss.
f) Test calibration of pneumatic and electronic controllers by disconnecting input
sensors and stimulating operation with compatible signal generator.
g) Test each point through its full operating range to verify that safety and
operating control set points are as required.
h) Test each control loop to verify stable mode of operation and compliance with
sequence of operation. Adjust PID actions.
i) Test each system for compliance with sequence of operation.
j) Test software and hardware interlocks.
3. DDC Verification:
a) Verify that instruments are installed before calibration, testing, and loop or
leak checks.
b) Check instruments for proper location and accessibility.
c) Check instrument installation for direction of flow, elevation, orientation,
insertion depth, and other applicable considerations.
d) Check instrument tubing for proper fittings, slope, material, and support.
e) Check installation of air supply for each instrument.
f) Check flow instruments. Inspect tag number and line and bore size, and verify
that inlet side is identified and that meters are installed correctly.
g) Check pressure instruments, piping slope, installation of valve manifold, and
self-contained pressure regulators.
h) Check temperature instruments and material and length of sensing elements.
i) Check control valves. Verify that they are in correct direction.
j) Check air-operated dampers. Verify that pressure gages are provided and that
proper blade alignment, either parallel or opposed, has been provided.
k) Check DDC system as follows:
l) Verify that DDC controller power supply is from emergency power supply, if
applicable.
m) Verify that wires at control panels are tagged with their service designation
and approved tagging system.
n) Verify that spare I/O capacity has been provided.
o) Verify that DDC controllers are protected from power supply surges.
p) Verify all supervisory and application controllers are operating on the latest
version of software/firmware. If newer versions of software and/or firmware are
released during the project’s duration, the ECC shall upgrade/update those
controllers to the newer version at no additional cost to the Owner. The ECC shall
submit a spreadsheet as part of the project closeout documents listing the software
version of each controller.
4. Replace damaged or malfunctioning controls and equipment and repeat testing
procedures.
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E. ADJUSTING
1. Calibrating and Adjusting:
2. Calibrate instruments.
3. Make three-point calibration test for both linearity and accuracy for each analog
instrument.
4. Calibrate equipment and procedures using manufacturer's written recommendations
and instruction manuals. Use test equipment with accuracy at least double that of
instrument being calibrated.
5. Control System Inputs and Outputs:
a) Check analog inputs at 0, 50, and 100 percent of span.
b) Check analog outputs using milliampere meter at 0, 50, and 100 percent
output.
c) Check digital inputs using jumper wire.
d) Check digital outputs using ohmmeter to test for contact making or breaking.
e) Check resistance temperature inputs at 0, 50, and 100 percent of span using a
precision-resistant source.
6. Flow:
a) Set differential pressure flow transmitters for 0 and 100 percent values with 3point calibration accomplished at 50, 90, and 100 percent of span.
b) Manually operate flow switches to verify that they make or break contact.
7. Pressure:
a) Calibrate pressure transmitters at 0, 50, and 100 percent of span.
b) Calibrate pressure switches to make or break contacts, with adjustable
differential set at minimum.
8. Temperature:
a) Calibrate resistance temperature transmitters at 0, 50, and 100 percent of span
using a precision-resistance source.
b) Calibrate temperature switches to make or break contacts.
9. Stroke and adjust control valves and dampers without positioners, following the
manufacturer's recommended procedure, so that valve or damper is 100 percent open and
closed.
10. Stroke and adjust control valves and dampers with positioners, following
manufacturer's recommended procedure, so that valve and damper is 0, 50, and 100 percent
closed.
11. Provide diagnostic and test instruments for calibration and adjustment of system.
12. Provide written description of procedures and equipment for calibrating each type of
instrument. Submit procedures review and approval before initiating startup procedures.
13. Adjust initial temperature and humidity set points.
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14. Occupancy Adjustments: When requested within 12 months of date of Substantial
Completion, provide on-site assistance in adjusting system to suit actual occupied
conditions. Provide up to three visits to Project during other than normal occupancy hours
for this purpose.
F. DEMONSTRATION
1. Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain HVAC instrumentation and controls. Refer to
Section 017900 "Demonstration and Training."
2. When the project encompasses a formal commissioning process, this Environmental
Control Contractor shall furnish, as a requirement of the contract, the services of an
approved Engineer/Technician who will demonstrate the complete operation of the
Environmental Control Installation including all hardware and software in the presence of
the Commissioning Agent.
a) The services of a qualified representative of the Control Contractor shall be
provided to demonstrate the installation, startup of system and instruct the Owner's
maintenance personnel in the care and proper operation of the system. This shall
require the Contractor to demonstrate the installed accuracy of all controlled
variables as herein detailed, i.e.,
b) All temperature, pressure, humidity and flow sensors, controllers, alarms,
relays, and safety devices.
c) All actuators functioning with control loops. All actuators to be demonstrated
for complete travel from full open to full closure; all actuators to have 200% power
for intended functionality.
d) All hardware and software of all DDC controllers and BAS control loops.
e) Current sensors to be field calibrated to insure alarm status on loss of electrical
power or loss of drive sheaves or belts.
f) Other control features installed as part of the contract and as requested by
Design Engineer.
g) Provide an override report indicating that all controls are fully automatic.
h) The installation and Service Contractor shall provide the Owner with 40 hours
of instruction and training. This shall be done as follows:
(1)
(2)
(3)
(4)

Job completion – 24 hours.
30 days later – 4 hours.
3 months later – 4 hours.
The remaining 8 hours as requested by Owner.

H. WARRANTY
1. At completion of final test of installation and acceptance by Owner, provide any
service incidental to proper performance for a period of 24 months beginning with the
project’s last, final Certificate of Substantial Completion which has been signed by the
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Owner. This final Certificate of Substantial Completion utilized for the start of the
warranty period shall not contain an attached list of punch list items which includes any
items for the Environmental Control System.
2. Warrant equipment for 24 months for defects in workmanship and material under
normal use and service. During warranty period, replace or repair, free of charge,
equipment proven to be defective in workmanship or material.
3. Certain electronic devices not manufactured by the Environmental Control Supplier,
such as computers, printers, and CRTs display, shall carry the same warranty as above.
Pass any registration and warranty documents and warranty rights to the Owner.
4. All valve and damper actuators to carry a warranty of 60 months after project
acceptance. Warranty to cover both labor and material without exception.
5. Control Supplier/Engineering Contractor to provide written documentation of
availability of repair parts for all material installed under this contract for a period of 60
months after project acceptance. In the event a component is obsolete, it shall be replaced
with the new generation at no cost to the Owner.
I.SERVICE CONTRACT
1. In addition to the contractually required Quality Checks, Adjustments and
Demonstrations and Warranty, this Contractor shall include a full service maintenance
contract for a period of 18 months from the Date of Substantial Completion.
2. This Contract shall include, but not be limited to:
a) Monthly tests of entire Environmental Control System with reprogramming of
DDC controllers as required to achieve maximum efficiency and comfort
c) All safety thermostats, switches, and devices to be exercised on a monthly
basis.
3. At the conclusion of this 18-month service contract, the Owner shall be given a
proposal to continue the service on an annual basis. Contractor to spend no less than 8
hours on the job site for each monthly system test.
4. A written report shall be submitted to the Architect/Engineer Project Engineer detailing
condition and operation of Environmental Control System after each service visit.

END OF SECTION 23 09 00
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SECTION 23 21 13 - HYDRONIC PIPING
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes piping, fittings and joining materials, joining methods, special-duty valves,
and hydronic specialties for heating water, glycol heating and condenser water systems; makeup
water for these systems; blowdown drain lines; air vent and safety valve piping and condensate
drain piping.

B.

Related Sections include the following:
1.

1.3

Division 23 Section "Hydronic Pumps" for pumps, motors, and accessories for hydronic
piping.

SUBMITTALS
A.

Product Data: For each type of valve and hydronic specialty indicated. Include flow and pressure
drop curves based on manufacturer's testing for diverting fittings, calibrated balancing valves,
and automatic flow-control valves. Indicate materials and joining methods for each piping system
in the submittal. Provide a project specific submittal schedule (by terminal unit and equipment
tag) for all calibrated balance valves and automatic flow control valves which includes pressure
drop and sizing information. Include pressure reducing valve flow ranges and adjustability ranges.
Include safety valve capacity and settings. Include safety valve schedule noting ASME UV rating
and location of installation.

B.

Shop Drawings: Detail fabrication of pipe anchors, hangers, special pipe support assemblies,
alignment guides, expansion joints and loops, and their attachment to the building structure.
Detail location of anchors, alignment guides, and expansion joints and loops. Provide pipe
coating submittal as required by Section “HVAC Insulation”.

C.

Field Test Reports: Written reports of tests specified in Part 3 of this Section. Include the
following:
1.
2.
3.

Test procedures used.
Test results that comply with requirements.
Failed test results and corrective action taken to achieve requirements.
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Maintenance Data: For hydronic specialties and valves (including air control devices, hydronic
specialties, expansion tanks and special duty valves) to include in maintenance manuals specified
in Division 1.
QUALITY ASSURANCE

A.

Welding: Qualify processes and operators according to the ASME Boiler and Pressure Vessel
Code: Section IX, "Welding and Brazing Qualifications."

B.

ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for materials,
products, and installation. Safety valves and pressure vessels shall bear the appropriate ASME
label. Fabricate and stamp air separators and expansion tanks to comply with the ASME Boiler
and Pressure Vessel Code, Section VIII, Division 1.

C.

Steel Support Welding: Qualify processes and operators according to AWS D1.1/D1.1M
“Structural Welding Code-Steel”.

1.5

COORDINATION
A.

Coordinate layout and installation of hydronic piping and suspension system components with
other construction, including light fixtures, HVAC equipment, ductwork, plumbing, firesuppression-system components, and partition assemblies.

B.

Coordinate pipe sleeve installations for foundation wall penetrations.

C.

Coordinate piping installation with roof curbs, equipment supports, and roof penetrations.

D.

Coordinate pipe fitting pressure classes with products specified in related Sections.

E.

Coordinate size and location of concrete bases.

F.

Coordinate installation of pipe sleeves for penetrations through exterior walls and floor
assemblies.

PART 2 - PRODUCTS
2.1

MANUFACTURERS
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1.

Grooved Mechanical Joint Fittings and Couplings:
a.

2.

Victaulic Company of America.

Copper Pressure-Seal-Joint Fittings:
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b.
3.

Amtrol, Inc.
American Wheatley.
Aerco.
Cemline Corporation.
Hanson Tank Company.
ITT Bell & Gossett; ITT Fluid Technology Co.
Lochinvar.
Taco, Inc.
Wessels.
John Wood Company.

Safety Valves:
a.
b.
c.
d.
e.
f.

7.

Amtrol, Inc.
Armstrong Pumps, Inc.
Conbraco Industries, Inc.
ITT Bell & Gossett; ITT Fluid Technology Corp.
Spence Engineering Company, Inc.
Taco, Inc.
Watts Industries, Inc.; Watts Regulators.
Zurn Industries, Inc. Wilkins Division.

Buffer Tanks:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

6.

Armstrong Pumps, Inc.
Flow Design, Inc.
Griswold Controls.
ITT Bell & Gossett; ITT Fluid Technology Corp.
MEPCO.
Nexus.
Preso.
Taco, Inc.
Pro Hydronics
Tour and Anderson.

Pressure-Reducing Valves:
a.
b.
c.
d.
e.
f.
g.
h.

5.

NIBCO Inc.
Viega.

Calibrated Balancing Valves and Calibrated Metering Stations:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

4.
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Amtrol, Inc.
Armstrong Pumps, Inc.
Conbraco Industries, Inc.
ITT McDonnell & Miller Div.; ITT Fluid Technology Corp.
Kunkle Valve Division.
Spence Engineering Company, Inc.

Automatic Flow-Control Valves:
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a.
b.
c.
d.
e.
8.

Amtrol, Inc.
Armstrong Pumps, Inc.
ITT Bell & Gossett; ITT Fluid Technology Corp.
Spirotherm, Inc.
Taco, Inc.

Amtrol.
Amstrong Pumps, Inc.
ITT Bell and Gossett; ITT Fluid Technology Corporation.
Metraflex.
Mueller.
Spirotherm, Inc.
Taco.
Watts.

Flexible Connectors:
a.
b.
c.
d.
e.

12.

Amtrol, Inc.
Armstrong Pumps, Inc.
ITT Bell & Gossett; ITT Fluid Technology Corp.
Taco, Inc.
Wessels.

Hydronic Accessories (air vents, etc.):
a.
b.
c.
d.
e.
f.
g.
h.

11.

Commented [DF1]: REP Hill Co Indiana

Air Separators:
a.
b.
c.
d.
e.

10.

Flow Design, Inc.
Griswold Controls.
ITT Bell and Gossett; ITT Fluid Technology Corp.
Nexus.
Pro Hydronics

Expansion Tanks:
a.
b.
c.
d.
e.

9.
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Flex – Hose Company.
Hyspan.
Metraflex.
Unasphere.
Vibration Eliminator.

Strainers:
a.
b.
c.
d.
e.
f.
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Mueller.
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h.
2.2

Watts.
Victaulic

PIPING MATERIALS AND SYSTEM COMPONENTS
A.

General: Refer to Part 3 "Piping Applications" Article for applications of pipe and fitting
materials.

B.

Hydronic piping components and installation shall be selected to be suitable for the following
minimum non-shock working pressures and temperatures:
1.
2.
3.
4.
5.
6.
7.
8.
9.

C.

2.3

2.4
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Chilled water: 125 psig, 150 deg. F
Heating water: 125 psig, 225 deg. F
Heat recovery: 125 psig, 150 deg. F
Condenser water: 125 psig, 150 deg. F
Condensate drain: 10 feet static head; 150 deg. F
Makeup water: 100 psig, 150 deg. F
Blowdown: 125 psig, 225 deg. F
Air vent: 125 psig, 225 deg. F
Safety valve piping: Equal to pressure of the piping system to which it is attached.

System components (including valves) shall be rated for no less than that specified herein
regardless of maximum working pressures and temperatures listed above. Select components
with higher component ratings than those listed herein as required to be suitable for working
pressures and temperatures above. Account for system test pressures when selecting component
ratings.
COPPER TUBE AND FITTINGS

A.

Drawn-Temper Copper Tubing: ASTM B 88, Type L (ASTM B 88M, Type B).

B.

Annealed-Temper Copper Tubing: ASTM B 88, Type K (ASTM B 88M, Type A).

C.

DWV Copper Tubing: ASTM B 306, Type DWV.

D.

Wrought-Copper Fittings: ASME B16.22.

E.

Wrought-Copper Unions: ASME B16.22.

F.

Brazing Filler Metals: AWS A5.8, BCuP Series, copper phosphorous alloys for joining copper
with copper; or BAg-1, silver alloy for joining copper with bronze or steel.

G.

Flanges: Cast bronze of same pressure classification as connected piping system.
STEEL PIPE AND FITTINGS

HYDRONIC PIPING
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A.

Steel Pipe, NPS 2 (DN 50) and Smaller: ASTM A53/A53M or ASTM A106, Type F (furnacebutt welded), Grade B, Schedule 40, black steel, plain ends.

B.

Steel Pipe, NPS 2-1/2 through NPS 10 (DN 65 through DN 250): ASTM A53/A53M or ASTM
A106, Type E (electric-resistance welded), Grade B, Schedule 40, black steel, plain ends.

C.

Steel Pipe, NPS 12 through NPS 20 (DN 300 through DN 500): ASTM A53/A53M or ASTM
A106, Type E (electric-resistance welded) or Type S (seamless), Grade B, Standard weight, black
steel, plain ends.
1.

Steel Pipe Nipples: ASTM A 733, made of ASTM A53/A53M, Schedule 40, black steel;
seamless for NPS 2 (DN 50) and smaller and electric-resistance welded for NPS 2-1/2
(DN 65) and larger.

D.

Cast-Iron Threaded Fittings: ASME B16.4; Classes 125 and 250.

E.

Malleable-Iron Threaded Fittings: ASME B16.3, Classes 150 and 300.

F.

Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300.

G.

Cast-Iron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 125, and 250; raised ground
face, and bolt holes spot faced.

H.

Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe.

I.

Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

J.

Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts,
nuts, and gaskets of the following material group, end connections, and facings:
1.
2.
3.

Material Group: 1.1.
End Connections: Butt welding or utilize slip-on flanges with multiple pass inner fillet
weld radiused up to inside pipe diameter.
Facings: Raised face.

K.

Grooved Mechanical-Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47
(ASTM A 47M), Grade 32510 malleable iron; ASTM A 53, Type F, E, or S, Grade B fabricated
steel; or ASTM A 106, Grade B steel fittings with grooves or shoulders designed to accept
grooved end couplings.

L.

Grooved Mechanical-Joint Couplings: Ductile- or malleable-iron housing and synthetic rubber
gasket of central cavity pressure-responsive design; with nuts, bolts, locking pin, locking toggle,
or lugs to secure grooved pipe and fittings. Victaulic style 107N/W07 rigid coupling with type
"EHP" EPDM gasket designed for operating temperatures from -30F to 250F.

M.

Welding Materials: Comply with Section II, Part C, of the ASME Boiler and Pressure Vessel
Code for welding materials appropriate for wall thickness and for chemical analysis of pipe being
welded.
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Pressure Seal Joint Fittings
1.
Acceptable Manufacturers
a.
NIBCO Inc.
b.
Viega.
2.
Gasket Material: Thickness, material, and type suitable for the chemical and thermal
conditions of the fluid to be handled and design temperatures and pressures.
3.
Copper Pressure Seal Joint Fittings: Fittings for NPS 2 and Smaller: Wrought-copper
fitting with EPDM-rubber, O-ring seal in each end.
4.
Fittings for NPS 2-1/2 to NPS 4: Cast-bronze or wrought-copper fitting with EPDMrubber, O-ring seal in each end.
5.
Temperature range for EPDM shall be 0F to 250F
PLASTIC PIPE AND FITTINGS

A.

PVC Plastic Pipe: ASTM D 1785, Schedules 40 and 80, plain ends.

B.

PVC Plastic Pipe Fittings: Socket-type pipe fittings, ASTM D 2466 for Schedule 40 pipe;
ASTM D 2467 for Schedule 80 pipe.
1.

2.6

PVC Solvent Cement: ASTM D 2564.

CROSSLINKED POLYETHYLENE
A.

PPI TR-3 / 2007, Policies and Procedures for Developing Hydrostatic Design Basis (HDB),
Pressure Design Basis (PDB), Strength Design Basis (SDB), and Minimum Required Strength
(MRS) Ratings for Thermoplastic Piping Materials or Pipe

B.

Acceptable Manufacturer
1.
UPONOR
2.
Viega

C.

Piping
1.
All radiant heating pipe shall be high-density crosslinked polyethylene manufactured using
the high-pressure peroxide method of crosslinking (PEXa). Pipe shall conform to ASTM
F876, ASTM F877 and CSA B137.5.
2.
Pipe shall be rated for continuous operation of 100 psi gauge pressure at 180°F temperature
(690 kPa @ 82°C), and 80 psi gauge pressure at 200°F temperature (550 kPa @ 93°C).
3.
When required, pipe shall have a co-extruded oxygen diffusion barrier capable of limiting
oxygen diffusion through the pipe to less than 0.32 mg/(m2/d) @ 104°F (40°C) water
temperature, in accordance with DIN 4726.
4.
Bend Radius
a.
The minimum bend radius for cold bending of the pipe shall be not less than five (5)
times the outside diameter.
b.
Bends with a radius less than this shall require the use of a bending template as
supplied by the pipe manufacturer, and/or hot air.
5.
Pipe to have a Flame Spread Index of less than 25, and a Smoke Developed Index of less
than 50 when tested in accordance with ASTM E84 (in U.S.) or CAN/ULC S102.2 (in
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Canada). In any case where the pipe does not conform to these standards, appropriate
piping insulation shall be installed in order to meet the standard.
D.

2.7

Fittings
1.
Fittings shall be third-party certified to applicable standards ASTM F877, ASTM F2080
and CSA B137.5 as part of the manufacturer’s PEX piping system, with independent
listings from IAPMO, NSF, CSA and ICC, as applicable.
2.
Compression nut manifold fittings shall be manufactured of corrosion-resistant brass with
a barbed insert and a reusable split compression ring.
3.
Compression-sleeve fittings shall be manufactured of brass and shall be supplied by the
piping manufacturer as part of a proven cataloged system.
4.
Fittings embedded within the thermal mass or encased behind walls or ceilings shall be
cold-expansion compression-sleeve fittings certified to ASTM F2080. Where required by
the manufacturer, fittings shall be protected from external environmental conditions.
VALVES

A.

Gate, globe, check, ball, and butterfly valves are specified in Division 23 Section "Valves."

B.

Refer to Part 3 "Valve Applications" Article for applications of each valve.

C.

Calibrated Balancing Valves, NPS 2 (DN 50) and Smaller: Cast bronze or forged brass body,
Venturi measuring section, ball or plug type, minimum 175-psig CWP working pressure, 250
deg F maximum operating temperature, TFE or PTFE seats and having threaded ends. Valves
shall have calibrated orifice and be full shut off, connections for portable differential pressure
meter with integral seals, equipped with setting indication and a memory stop to retain set
position, integral points to register degree of valve position and preformed polyurethane
insulation cover, and permanently marked direction of flow. Size to pass design flow at 85% of
full open position with 12" wg pressure drop and an accuracy of 5%. Utilize ½” calibrated ball
valve line size when there is a choice of the proper flow range in both ½” and ¾” body sizes and
then utilize ½” by ¾” increasers to the coil, control valve, or piping as required.

D.

Calibrated Balancing Valves, NPS 2-1/2 (DN 65) and Larger: Cast-iron or steel body, ball, plug,
butterfly or globe type, minimum 125-psig CWP working pressure, 250 deg F maximum
operating temperature, and having flanged connections. Butterfly valves shall be lug style, rated
for 100 psig dead end service, 100% positive shutoff seats and seals suitable for the expected
service and infinite adjustment (no notches). Valves shall have calibrated orifice or venturi,
connections for portable differential pressure meter with integral seals, and be equipped with
setting indication and a memory stop to retain set position. Size to pass design flow at 85% of
full open position with a maximum 12" wg pressure drop and an accuracy of 5%.

E.

Calibrated Metering Stations NPS 2-1/2 (DN 65) and Larger: Cast iron or steel body, minimum
175 psig CWP working pressure, 250 deg. F maximum operating temperature and having flanged
connections. Provide line size metering station same size as piping drop to equipment. Provide
calibrated orifice or venturi connections for portable differential pressure meter with integral
seals. Maximum pressure drop shall be 10% of the differential pressure reading. Accuracy of
±3%.
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F.

Pressure-Reducing Valves: Diaphragm-operated, bronze or brass body, brass seat, EPDM o-ring
stem seals with low inlet pressure check valve, non-corrosive inlet strainer removable without
system shutdown, and non-corrosive valve seat and stem. Select valve size, capacity, and
operating pressure to suit system. Allow for plus or minus 10 psig additional adjustability beyond
the scheduled pressure setting. Valve shall be factory set at operating pressure and have capability
for field adjustment. 125 psig working pressure, 250 deg. F maximum operating temperature.

G.

Safety Valves: Diaphragm-operated, bronze or brass body with brass and rubber, wetted, internal
working parts; shall suit system pressure and heat capacity and shall comply with the ASME
Boiler and Pressure Vessel Code, Section IV or Section VIII as required.

H.

Automatic Flow-Control Valves: Factory set to maintain constant flow with plus or minus 5
percent over system pressure fluctuations, and equipped with a readout kit including flow meter,
probes, hoses, flow charts, and carrying case. Each valve shall have an identification tag attached
by chain, and be factory marked with the zone identification, valve number, and flow rate. Valve
shall be line size and one of the following designs:
1.
2.

3.

2.8

Gray-iron or brass body, designed for 175 psig (1206 kPa) at 200 deg F (93 deg C) with
stainless-steel piston and spring.
Brass or ferrous-metal body, designed for 300 psig (2068 kPa) at 250 deg F (121 deg C)
with corrosion-resistant, tamperproof, self-cleaning, piston-spring assembly easily
removable for inspection or replacement.
Combination assemblies, including bronze ball valve and brass alloy control valve, with
stainless-steel piston and spring, fitted with pressure and temperature test valves, and
designed for 300 psig (2067 kPa) at 250 deg F (121 deg C).

HYDRONIC SPECIALTIES
A.

Manual Air Vent: Bronze body and nonferrous internal parts; 150-psig (1035-kPa) working
pressure; 225 deg F (107 deg C) operating temperature; manually operated with screwdriver or
thumbscrew; with NPS 1/8 (DN 6) discharge connection and NPS 1/2 (DN 15) inlet connection.

B.

Automatic Air Vent: Designed to vent automatically with float principle; brass or bronze body
and nonferrous internal parts; 150-psig (1035-kPa) working pressure; 240 deg F (116 deg C)
operating temperature; with NPS 1/4 (DN 8) threaded discharge connection and NPS 1/2 (DN 15)
threaded inlet connection.

C.

Buffer Tanks: Welded carbon steel, rust-proof exterior coating, rated for 125 psig (860 kPa)
working pressure and 240 deg. F maximum operating temperature. Factory fabricated and test
tanks with taps and supports installed and labeled according to the ASME Boiler and Pressure
Vessel Code, Section VIII, Division 1. Include bottom drain fitting and taps for a top air vent and
a pressure gage. Provide a permanently installed internal baffle to divert water flow through the
full volume of the tank. Provide flanged inlet and outlet openings of size noted on the drawings.
Support vertical tanks with steel legs or base. Support horizontal tanks with steel saddles. Provide
lifting lug and seismic anchor lugs for all tanks greater than 400 lb. operating weight. Tank shall
be suitable for either a vertical installation or a horizontal installation with the system connection
at the bottom (six o’clock) position. Insulation shall be factory furnished 2” thick EPDM
elastomeric with outdoor insulation coating and aluminum jacket.
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D.

Expansion Tanks: Welded carbon steel, rustproof exterior coating, rated for 125-psig (860-kPa)
working pressure and 240 deg F maximum operating temperature. Separate air charge from
system water to maintain design expansion capacity by a flexible heavy duty butyl rubber bladder.
Bladder: field replaceable. Tank acceptance volume: Full tank volume. Include drain fitting
and taps for an air pressure gage and an air-charging fitting. Support vertical tanks with steel legs
or base; support horizontal tanks with steel saddles. Provide air charge fitting with stainless steel
Schrader valve with EPDM seats and metal cap. Factory fabricated and test tank with taps and
supports installed and labeled according to the ASME Boiler and Pressure Vessel Code,
Section VIII, Division 1. Provide lifting lug and seismic anchor lugs for all tanks greater than
400 lb. operating weight. Tank and bladder shall be suitable for either a vertical installation or a
horizontal installation with the system connection at the bottom (six o’clock) position. Include
sight glass to view space between bladder and tank.

E.

Tangential-Type Air Separators: Welded black steel; ASME Boiler and Pressure Vessel Code,
Section VIII, Division 1, constructed and labeled for 125-psig (860-kPa) minimum working
pressure and 250 deg F maximum operating temperature; perforated stainless-steel air collector
tube designed to direct released air into expansion tank; tangential inlet and outlet connections;
threaded connections for NPS 2 (DN 50) and smaller; flanged connections for NPS 2-1/2 (DN 65)
and larger; threaded blowdown connection. Provide units in sizes for full-system flow capacity.

F.

Y-Pattern Strainers:
1.

2.

3.
G.

Threaded Connections: 400-psig (1,725-kPa) working water pressure; cast-iron body
(ASTM A 126, Class B) in steel piping, bronze body in copper tubing, threaded
connections for NPS 2 (DN 50) and smaller, No. 20 mesh (1/31” openings), tapped blowoff
plug.
Flanged Connections: 150-psig and 300-psig working water pressure to match pump
construction; cast iron body (ASTM A126, Class B), flanged ends for NPS 2-1/2 and larger,
1/16” mesh through 4” NPS, 1/8” mesh larger than 4” NPS, bolted cover flange with
tapered seats, tapped blowoff plug.
Victaulic Style 730/W730 strainers are acceptable.

Flexible Connectors
1.
Flexible Connectors 2-1/2" and larger (heating water): Stainless-steel inner bellows with
woven, flexible, stainless steel, wire-reinforcing protective jacket; 150-psig minimum
working pressure at a simultaneous 250 deg F minimum operating temperature.
Connectors shall have flanged connections to match equipment connected and shall be
capable of 3/4-inch (20-mm) misalignment.
2.
Flexible Connectors 2" and Smaller: Synthetic polymer hose with stainless steel outer
braid; male by female swivel ends or union end; 150 psig (1034-Kpa) minimum working
pressure and 250 deg. F operating temperature. Minimum length 12" for 1" and smaller
and 18" for 1-1/4" to 2".
3.
Flexible connectors, 2-1/2” and Larger (chilled water) Spherical, Rubber, Flexible
Connectors: Fiber-reinforced rubber body with steel flanges drilled to align with
Classes 150 and 300 steel flanges; minimum operating temperatures of 170 deg F at a
simultaneous pressure of 225 psig; control units to limit movement beyond design limits
of flexible connector.
4.
Grooved Flexible Type Couplings 2-1/2” and Larger: May be used in locations where
vibration attenuation and stress relief are required. Three flexible couplings may be used
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in lieu of flexible connectors at equipment connections and shall be placed in close
proximity to the vibration source. Victaulic Style 177, W77. Equipment may be dressed
with Style 380, 381 and 382 assemblies along with Vic Header.

PART 3 - EXECUTION
3.1

PIPING APPLICATIONS
A.

Heating and Chilled Water, Glycol Heating, Glycol Cooling NPS 2 and Smaller:
1.
Above ground
a.
Type L (Type B) drawn-temper copper tubing with brazed joints.
b.
Crosslinked Polyethelene
c.
Type L (Type B) drawn-temper Copper Pressure Seal Joints
d.
Grooved mechanical joint couplings and fittings are an acceptable option similar to
Vicktaulic QuickVic® Style
2.
Below ground or within slabs: Type K (Type A) annealed-temper copper tubing with
brazed joints for sizes 1” through 2”. Use the fewest possible joints below ground and
within floor slabs. Tubing shall be 3/4" minimum (including runouts to ½” control valves)
unless noted otherwise. Tubing size ¾” only shall be soldered.

B.

Heating and Chilled Water, Glycol Heating, Glycol Cooling, NPS 2-1/2 and Larger:
1.
Standard weight steel pipe with welded and flanged joints or Type L (Type B) drawn
temper copper tubing with brazed joints.
2.
[Grooved mechanical joint couplings and fittings are an acceptable option.]
3.
Grooved mechanical joints are not permitted in limited access spaces such as shafts.

C.

Condenser Water, NPS 2 (DN 50) and Smaller:
1.
Aboveground:
a.
Type L (Type B) drawn-temper copper tubing brazed joints
b.
Type L (Type B) drawn-temper copper tubing Pressure Seal Joint Fitting
c.
standard weight steel pipe with threaded joints.
2.
Belowground or within slabs, use Type K (Type A) annealed-temper copper tubing with
brazed joints. Tubing shall be 3/4" minimum unless noted otherwise.

D.

Condenser Water NPS 2-1/2 (DN 65) and larger (above ground):
1.
Standard weight steel pipe with welded and flanged joints
2.
Type L (Type B) drawn temper copper tubing with brazed joints.
3.
Standard weight steel pipe with Grooved couplings and fittings.
4.
Schedule 80, PVC pipe with solvent-welded joints.

E.

Condensate Drain Lines: Type L (Type B) drawn temper or type DWV copper tubing with
soldered joints.
1.
2.

Install Type L in Mechanical Rooms.
Install PVC or Type DWV above ceilings.
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F.

Makeup Water Piping: Type L (Type B) drawn temper copper tubing with brazed joints.

G.

Blowdown Piping: Same materials and joining methods as for piping specified for the service in
which blowdown drain is installed.

H.

Air Vent Piping: Same materials and joining methods as for piping specified for the service in
which air vent is installed.

I.

Safety Valve Inlet and Outlet Piping: Same materials and joining methods as for piping specified
for the service in which safety valve is installed.

3.2

VALVE APPLICATIONS
A.

General-Duty Valve Applications: Unless otherwise indicated, use the following valve types:
1.

Shutoff Duty: Ball and butterfly valves.

B.

Install shutoff duty valves at each branch connection to supply mains, at supply connection to
each piece of equipment, unless only one piece of equipment is connected in the branch line and
branch line is less than 30 lineal feet long.

C.

Install calibrated balancing valves in the return water line of each heating or cooling element, on
constant speed pump discharges, at multiple bank coils, and elsewhere as required to facilitate
system balancing. Install calibrated balancing valves at the floor return main connection to a shaft
riser where the floor main is 2” NPS and larger. Furnish all the calibrated balance valves on the
project from the same manufacturer.

D.

Install non-slam, center spring, wafer style dual-plate or globe style check valves at each pump
discharge and elsewhere as required to control flow direction.

E.

Install safety valves on hot-water generators, unfired pressure vessels, both the tube side and the
shell side of shell and tube heat exchangers and elsewhere as required by the ASME Boiler and
Pressure Vessel Code. Install safety-valve discharge piping, without valves, to floor drain or the
outdoors as indicated. Comply with the ASME Boiler and Pressure Vessel Code, Section VIII,
Division 1, for installation requirements. Furnish all the calibrated balance valves on the project
from the same manufacturer.

F.

Install pressure-reducing valves on hot-water generators, at makeup water connections and
elsewhere as required to regulate system pressure.

G.

Combination type calibrated balance valve consisting of: Strainer, drain valves,
pressure/temperature ports, vent, shutoff valve shall be utilized at terminal box heating coils and
only with an additional shutoff valve in addition to the combination balance valve installed.

H.

Fill, drain, refill, circulate flush and chemically treat piping systems in accordance with Division
23 Section “HVAC Water Treatment”. Before balancing, remove disposable fine mesh strainers
in pump suction diffusers.
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PIPING INSTALLATIONS
A.

Refer to Division 23 Section "Common Work Results for HVAC" for basic piping installation
requirements including the use of fittings and dielectrics.

B.

Drawing plans, schematics and diagrams indicate general location and arrangement of piping
systems. Indicated piping locations and arrangements as such were used to size pipe and calculate
friction loss, expansion, pump sizing and other design considerations. Install piping as indicated
unless deviations to layout are approved.

C.

Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

D.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

E.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

F.

Install piping to permit valve servicing.

G.

Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing
of valves.

H.

Install drains, consisting of a tee fitting, NPS 3/4 (DN 20) ball valve, and short NPS 3/4 (DN 20)
threaded nipple with cap, at low points in piping system mains and elsewhere as required for
system drainage. Install a drain on each floor of the building in the heating water system and pipe
the drain discharge to housekeeping closet mop sink.

I.

Install piping at a uniform grade of 1” in 40’-0” upward in direction of non-gravity flow except
condensate drain piping shall slope 1/8” in 1’-0” in the direction of discharge. Provide uniform
slope on condensate drain piping runs and threaded cleanouts at changes in direction such that
cleanouts are located no further than 40 lineal feet apart.

J.

Install solder connections in otherwise all-brazed tubing systems at threaded fitting adapters.

K.

Reduce pipe sizes using eccentric reducer fitting installed with level side up.

L.

Unless otherwise indicated, install all branch connections to mains using tee fittings in main pipe,
with the takeoff coming out the bottom of the main pipe. For up-feed risers, install the takeoff
coming out the top of the main pipe. Branch connections to terminal units (size ¾” and 1”) shall
connect to the main pipe (top, side or bottom) as required for the best accessibility to piped
components and terminal unit.

M.

Install strainers on supply side of each control valve, pressure-reducing valve, solenoid valve, inline pump, and elsewhere as indicated. Install NPS 3/4 (DN 20) nipple and ball valve in
blowdown connection of strainers NPS 2 (DN 50) and larger. Match size of strainer blowoff
connection for strainers smaller than NPS 2 (DN 50).
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N.

Anchor piping for proper direction of expansion and contraction.

O.

Maintain manufacturer’s recommended straight pipe upstream and downstream from each flow
measuring device installation.

P.

Unless otherwise indicated, install long radius elbows (radius equals 1.5 times diameter) for iron
and steel piping.

Q.

Install valves according to Division 23 Section “General Duty Valves for HVAC Piping.”

R.

Install unions in piping, NPS 2 (DN 50) and smaller, adjacent to valves at final connections of
equipment and elsewhere as indicated.

S.

Install flanges in piping, NPS 2-1/2 (DN 65) and larger at final connections of equipment and
elsewhere as indicated.

T.

Install expansion loops, expansion joints, anchors and pipe alignment guides as specified in
Division 23 Section “Expansion Fittings and Loops for HVAC Piping.”

U.

Identify piping as specified in Division 23 Section Identification for HVAC Piping and
Equipment.”

V.

Install protective coating on the installed cold service piping if required by Division 23 Section
“HVAC Insulation”.

W.

Paint interior and exterior piping as noted on the drawings and as specified in Division 09
Sections.

3.4

HANGERS AND SUPPORTS
A.

Hanger, support and anchor devices as specified in Division 23 Section "Hangers and Supports
for HVAC Piping and Equipment." Comply with requirements below for maximum spacing of
supports.

B.

Seismic restraints are specified in Division 23 Section “Vibration and Seismic Controls for
HVAC Piping and Equipment.”

C.

Install the following pipe attachments:
1.
2.
3.

D.

Adjustable steel clevis hangers for heating water horizontal piping less than NPS 4”
(DN100) and all other hydronic piping.
Adjustable roller hangers for hot water heating horizontal piping NPS 4” (DN 100) and
larger.
Pipe Roller (where required): MSS SP-58, Type 44 for multiple horizontal piping
supported on a trapeze.

Install hangers for steel piping with the following maximum spacing and minimum rod sizes:
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NPS 3/4 (DN 20) – 1 (DN 25): Maximum span, 7 feet (2.1 m); minimum rod size, 1/4 inch
(6.4 mm).
NPS 1-1/2 (DN 40): Maximum span, 9 feet (2.7 m); minimum rod size, 3/8 inch (10 mm).
NPS 2 –3 (DN 80) (DN 50): Maximum span, 10 feet (3 m); minimum rod size, 3/8 inch
(10 mm).
NPS 4 (DN-100) –6 (DN 150): Maximum span, 10 feet (3 m); minimum rod size, 1/2 inch
(13 mm).
NPS 8 (DN 200): Maximum span, 10 feet (3 m); minimum rod size, 5/8 inch (16 mm).
NPS 10 (DN 250): Maximum span, 10 feet (3 m); minimum rod size, 3/4 inch (19 mm).
NPS 12 (DN 300): Maximum span, 10 feet (3 m); minimum rod size, 7/8 inch (22 mm).
NPS 14 (DN 350) -16 (DN 400): Maximum span, 10 feet (3 m); minimum rod size, 1 inch
(25 mm).
NPS 18 –20 (DN 450): Maximum span, 10 feet (3 m); minimum rod size, 1-1/4 inches (32
mm).

Install hangers for drawn-temper copper piping with the following maximum spacing and
minimum rod sizes:
1.
2.
3.
4.
5.
6.

NPS 3/4 (DN 20): Maximum span, 5 feet (1.5 m); minimum rod size, 1/4 inch (6.4 mm).
NPS 1 (DN 25) and NPS 1-1/4: Maximum span, 6 feet (1.8 m); minimum rod size, 1/4
inch (6.4 mm).
NPS 1-1/2 (DN 40): Maximum span, 8 feet (2.4 m); minimum rod size, 3/8 inch (10 mm).
NPS 2 (DN 50): Maximum span, 8 feet (2.4 m); minimum rod size, 3/8 inch (10 mm).
NPS 2-1/2 (DN 65): Maximum span, 9 feet (2.7 m); minimum rod size, 3/8 inch (10 mm).
NPS 3 (DN 80): Maximum span, 10 feet (3 m); minimum rod size, 3/8 inch (10 mm).

F.

Plastic Piping Hanger Spacing: Space hangers according to pipe manufacturer's written
instructions for service conditions. Avoid point loading. Space and install hangers with the
fewest practical rigid anchor points.

G.

Support vertical runs at roof and at each floor and at 10 foot intervals between floors.

3.5

PIPE JOINT CONSTRUCTION
A.

3.6

Refer to Division 23 Section "Common Work Results for HVAC" for joint construction
requirements for soldered and brazed joints in copper tubing; threaded, welded, and flanged joints
in steel piping; and solvent-welded joints for PVC and CPVC piping.
HYDRONIC SPECIALTIES INSTALLATION

A.

Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required
for system air venting.

B.

Install automatic air vents in mechanical equipment rooms only at high points of system piping,
at heat-transfer coils, and elsewhere as required for system air venting. Install copper tubing from
the discharge of the automatic air vent routed to a floor drain.
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C.

Install dip-tube fittings in boiler outlet. Install piping to expansion tank with a 2 percent upward
slope toward tank. Connect boiler-outlet piping.

D.

Install in-line air separators in pump suction lines. Install piping to compression tank with a 2
percent upward slope toward tank. Install drain valve on units NPS 2 (DN 50) and larger.

E.

Install tangential type air separators in pump suction lines or as noted. Install blowdown piping
with full port ball valve. Extend full size to nearest floor drain.

F.

Install strainers on the inlet side of each control valve, pressure reducing or regulating valve and
as shown on the Drawings with blowdown piping with ball valve and capped nipple or extend to
nearest drain as noted on the Drawings.

G.

Install expansion tanks on floor or structure above as noted on drawings with sufficient strength
to carry weight of tank, piping connections, and fittings, plus weight of a full tank of water. Do
not overload building components and structural members.
1.
2.
3.
4.
5.

H.

3.7

Vent and purge air from hydronic system.
Ensure tank is properly charged with air to suit system design requirements.
Initial bladder tank air pressure is to be as scheduled.
Adjust tank air pressure from scheduled value with input from the TAB agent. Clarify
setting with the Engineer.
Submit final air pressure tank setting as a field report to the project documents.

Install flexible connectors for all inlet and outlet pump connections and other vibration producing
equipment (except in-line pumps).
TERMINAL EQUIPMENT CONNECTIONS

A.

Size for supply and return piping connections shall not be smaller than equipment connections.

B.

Install control valves, venturis, and temperature sensing wells in accessible locations close to
connected equipment.

C.

Install ports for pressure and temperature gages at coil inlet and outlet connections.

3.8

FIELD QUALITY CONTROL
A.

Prepare hydronic piping according to ASME B31.9 and as follows:
1.
2.
3.
4.

Leave joints, including welds, uninsulated and exposed for examination during test.
Provide temporary restraints for expansion joints that cannot sustain reactions due to test
pressure. If temporary restraints are impractical, isolate expansion joints from testing.
Flush system with clean water. Clean strainers.
Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be
capable of sealing against test pressure without damage to valve. Install blinds in flanged
joints to isolate equipment.
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Install safety valve, set at a pressure no more than one-third higher than test pressure, to
protect against damage by expanding liquid or other source of overpressure during test.

Perform the following tests on hydronic piping:
1.
2.
3.
4.

5.
6.

7.
3.9
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Use ambient temperature water as a testing medium unless there is risk of damage due to
freezing. Another liquid that is safe for workers and compatible with piping may be used.
While filling system, use vents installed at high points of system to release trapped air. Use
drains installed at low points for complete draining of liquid.
Check expansion tanks to determine that they are not air bound and that system is full of
water. Submit final air pressure as a field test report.
Subject piping system to hydrostatic test pressure that is not less than 1.5 times the design
pressure noted in Part 2 of this specification. Test pressure shall not exceed maximum
pressure for any vessel, pump, valve, or other component in system under test. Isolate
pressure vessels (air separators, expansion tanks, heat exchangers, etc.) as appropriate.
Verify that stress due to pressure at bottom of vertical runs does not exceed either 90
percent of specified minimum yield strength or 1.7 times "SE" value in Appendix A of
ASME B31.9, "Building Services Piping."
Condensate piping shall be tested with a 10 water column following the process identified
in Division 22.
After hydrostatic test pressure has been applied for at least 10 minutes, examine piping,
joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing
components and repeat hydrostatic test until there are no leaks.
Prepare written report of testing. Submit test reports.

ADJUSTING
A.

Mark calibrated nameplates of pump discharge valves after hydronic system balancing has been
completed, to permanently indicate final balanced position.

B.

Perform these adjustments before operating the system:
1.
2.
3.
4.
5.
6.
7.
8.

3.10
A.

Open valves to fully open position. Close coil bypass valves.
Check pump for proper direction of rotation.
Set automatic fill valves for required system pressure.
Check air vents at high points of system and determine if all are installed and operating
freely (automatic type), or bleed air completely (manual type).
Set temperature controls so all coils are calling for full flow.
Check operation of automatic bypass valves.
Check and set operating temperatures of boilers, chillers, and cooling towers to design
requirements.
Lubricate motors and bearings.

FINAL SYSTEM CLEANING AND CHECKOUT
After balancing of the entire system is complete and the system has been run at maximum
controlled temperature for eight hours, perform the following:
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2.
3.
4.
5.
6.
7.
8.
9.
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Remove and clean or replace all strainer screens.
Operate all manual air vents to remove trapped air.
Confirm automatic air vents are functioning.
Operate all relief and safety valves.
Check system precharge, makeup pressure and relief valve settings.
Confirm that all ASME data sheets are provided to the Owner’s maintenance staff.
Confirm that water treatment coupon racks and filters are installed.
Test and report on glycol percentage, freeze and burst temperatures in all systems
containing glycol.
Confirm that all reheat valves are fully closed where there is no call for heat at the terminal
unit.

END OF SECTION 23 21 13
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SECTION 23 21 23 - HYDRONIC PUMPS
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following:
1.
2.
3.
4.
5.

1.3

Close-coupled, in-line centrifugal pumps.
Separately coupled, base-mounted, end-suction centrifugal pumps.
Separately coupled, base-mounted, double-suction centrifugal pumps.
Separately coupled, vertical-mounted, turbine centrifugal pumps.
Automatic condensate pump units.

DEFINITIONS
A.

Buna-N: Nitrile rubber.

B.

EPT: Ethylene propylene terpolymer.

1.4

SUBMITTALS
A.

Product Data: Include certified performance curves and rated capacities, shipping installed and
operating weights, operating characteristics, furnished specialties, final impeller dimensions, and
accessories for each type of product indicated. Indicate pump's operating point on curves. Include
motor submittal information in accordance with Division 23 - Section 230513. Indicate shaft
coupling materials of construction and suitability for variable speed operation.

B.

Shop Drawings: Show pump layout and connections. Include setting drawings with templates
for installing foundation and anchor bolts and other anchorages.
1.

Wiring Diagrams: Power, signal, and control wiring. Differentiate between manufacturer
installed and field installed wiring.

C.

Operation and Maintenance Data: For pumps to include in emergency, operation, and
maintenance manuals. Include pump alignment results.

D.

Alignment Test Results: Include instrumentation used, results, and manufacturer’s recommended
limits.
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QUALITY ASSURANCE
A.

Product Options: Drawings indicate size, profiles, and dimensional requirements of hydronic
pumps and are based on the specific system indicated. Refer to Division 1 Section "Product
Requirements."

B.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

C.

UL Compliance: Comply with UL 778 for motor-operated water pumps.

1.6

DELIVERY, STORAGE, AND HANDLING
A.

Manufacturer's Preparation for Shipping: Clean flanges and exposed machined metal surfaces
and treat with anticorrosion compound after assembly and testing. Protect flanges, pipe openings,
and nozzles with wooden flange covers or with screwed-in plugs.

B.

Store pumps in dry location.

C.

Retain protective covers for flanges and protective coatings during storage.

D.

Protect bearings and couplings against damage from sand, grit, and other foreign matter.

E.

Comply with pump manufacturer's written rigging instructions.

1.7

COORDINATION
A.

1.8

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 3.
EXTRA MATERIALS

A.

Furnish extra materials described below that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.
1.

Mechanical Seals: One mechanical seal(s) for each pump.

PART 2 - PRODUCTS
2.1

MANUFACTURERS
A.

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
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Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

GENERAL PUMP REQUIREMENTS
A.

Pump Units: Factory assembled and tested.

B.

Motors: Refer to Division 23 Section “Common Motor Requirements” for general motor
requirements. Select each motor to be non-overloading over the full range of the pump
performance curve without utilizing any of the service factor.

C.

Casing and Impeller Sizing: Sized such that a minimum 10% increase in rated head at the rated
flow can be achieved within the same pump casing with the largest catalogued impeller size for
that pump casing.

2.3

CLOSE-COUPLED, IN-LINE CENTRIFUGAL PUMPS
A.

Manufacturers:
1.
2.
3.
4.
5.
6.
7.

Armstrong Pumps Inc.
Aurora Pump; Division of Pentair Pump Group.
Bell & Gossett; Div. of ITT Industries.
PACO Pumps.
Patterson Pump Co.; a Subsidiary of The Gorman-Rupp Co.
Peerless Pump; a Member of the Sterling Fluid Systems Group.
Taco, Inc.

B.

Description: Factory-assembled and -tested, centrifugal, overhung-impeller, close-coupled, inline pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and motor
shafts mounted horizontally or vertically. Rate pump for a minimum of 175-psig (1204-kPa)
minimum working pressure and a continuous water temperature of 225 deg F (107 deg C), higher
where scheduled.

C.

Pump Construction:
1.
2.

3.
4.

Casing: Radially split, cast iron, with threaded gage tappings at inlet and outlet, and
threaded companion-flange connections.
Impeller: ASTM B 584, cast bronze; statically and dynamically balanced, keyed to shaft,
and secured with a locking cap screw. Trim impeller to match specified performance. Back
pullout piping not disturbed during disassembly.
Pump Shaft: Stainless steel.
Mechanical Seal: Carbon rotating ring against a ceramic seat held by a stainless-steel
spring, and Buna-N bellows and gasket. Include water slinger on shaft between motor and
seal.
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Motor: Single speed, with ball bearings, unless otherwise indicated; and rigidly mounted to pump
casing. Comply with requirements in Division 23 Section "Common Motor Requirements for
HVAC Equipment."
SEPARATELY COUPLED, BASE-MOUNTED, END-SUCTION CENTRIFUGAL PUMPS

A.

Manufacturers:
1.
2.
3.
4.
5.
6.
7.
8.

American-Marsh Pumps.
Armstrong Pumps Inc.
Aurora Pump; Division of Pentair Pump Group.
Bell & Gossett; Div. of ITT Industries.
Deming Pumps; Div. of Crane Pumps & Systems.
PACO Pumps.
Patterson Pump Company.
Taco, Inc.

B.

Description: Factory-assembled and -tested, centrifugal, overhung-impeller, separately coupled,
end-suction pump as defined in HI 1.1-1.2 and HI 1.3; designed for base mounting, with pump
and motor shafts horizontal. Rate pump for [175-psig (1204-kPa)] [250-psig (1720-kPa)]
minimum working pressure and a continuous water temperature of 225 deg F (107 deg C).

C.

Pump Construction:
1.

2.

3.
4.
5.
6.
D.

Casing: Radially split, cast iron, with threaded gage tappings at inlet and outlet, drain plug
at bottom and air vent at top of volute, and flanged connections. Provide integral mount
on volute to support the casing, and attached piping to allow removal and replacement of
impeller without disconnecting piping or requiring the realignment of pump and motor
shaft.
Impeller: ASTM B 584, cast bronze or 304 stainless steel; statically and dynamically
balanced, keyed to shaft, and secured with a locking cap screw. Trim impeller to match
specified performance.
Pump Shaft: Stainless steel with replaceable sleeve.
Mechanical Seal: Carbon rotating ring against a ceramic seat held by a stainless-steel
spring, and Buna-N bellows and gasket.
Packing Seal: Stuffing box, with a minimum of four rings of graphite-impregnated braided
yarn with bronze lantern ring between center two graphite rings, and bronze packing gland.
Pump Bearings: Grease-lubricated ball bearings contained in cast-iron housing with grease
fittings.

Shaft Coupling:
1.
2.

Non-lubricated type, flexible synthetic rubber insert and interlocking drives to
accommodate angular misalignment, parallel misalignment and end float.
Flexible element shall be replaceable without requiring moving the motor shaft or pump
shafts. Provide two piece element.
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Select components for at least 50,000 hours of operating life at twice the motor nameplate
rated horsepower. Provide components suitable for continuously variable speed and
variable torque applications.
Design references:
a.
b.

Lovejoy: S-flex.
TB Woods: Dura-Flex.

E.

Coupling Guard: Dual rated; ANSI B15.1, Section 8; OSHA 1910.219 approved; steel;
removable; attached to mounting frame.

F.

Mounting Frame:
Welded-steel frame and cross members, factory fabricated from
ASTM A 36/A 36M channels and angles. Fabricate to mount pump casing, coupling guard, and
motor.

G.

Motor: Single speed, with grease-lubricated ball bearings, unless otherwise indicated; secured to
mounting frame, with adjustable alignment. Comply with requirements in Division 23 Section
"Common Motor Requirements for HVAC Equipment."

2.5

SEPARATELY COUPLED, BASE-MOUNTED, DOUBLE-SUCTION CENTRIFUGAL
PUMPS
A.

Manufacturers:
1.
2.
3.
4.
5.
6.
7.

American-Marsh Pumps.
Armstrong Pumps Inc.
Aurora Pump; Division of Pentair Pump Group.
Bell & Gossett; Div. of ITT Industries.
PACO Pumps.
Patterson Pump Co.; a Subsidiary of The Gorman-Rupp Co.
Taco, Inc.

B.

Description: Factory assembled and tested, centrifugal, impeller between bearings, separately
coupled, double suction pump as defined in HI 1.1-1.2 and HI 1.3; designed for base mounting
with pump and motor shafts horizontal. Rate pump for [175-psig (1204 kPa)][250-psig (1720kPa)] minimum working pressure and a continuous water temperature of 225 deg F (107 deg C).

C.

Pump Construction:
1.

2.
3.
4.

Casing: Horizontally split, cast iron, with threaded gage tappings at inlet and outlet, drain
plug at bottom and air vent at top of volute, and ASME B16.1, Class flanges. Casing
supports shall allow removal and replacement of impeller without disconnecting piping.
Impeller: ASTM B 584, cast bronze; statically and dynamically balanced, and keyed to
shaft. Trim impeller to match specified performance.
Pump Shaft: Stainless steel with replaceable sleeve.
Mechanical Seal: Carbon rotating ring against a ceramic seat held by a stainless-steel
spring, and Buna-N bellows and gasket.
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Pump Bearings: Grease-lubricated ball bearings contained in cast-iron housing with grease
fittings.

Shaft Coupling:
1.
2.
3.

4.

Non-lubricated type, flexible synthetic rubber insert and interlocking drives to
accommodate angular misalignment, parallel misalignment and end float.
Flexible element shall be replaceable without requiring moving the motor shaft or pump
shafts. Provide two piece element.
Select components for at least 50,000 hours of operating life at twice the motor nameplate
rated horsepower. Provide components suitable for continuously variable speed and
variable torque applications.
Design references:
a.
b.

Lovejoy: S-Flex.
TB Woods: Dura-Flex.

E.

Coupling Guard: Dual rated; ANSI B15.1, Section 8; OSHA 1910.219 approved; steel;
removable; attached to mounting frame.

F.

Mounting Frame:
Welded-steel frame and cross members, factory fabricated from
ASTM A 36/A 36M channels and angles. Fabricate to mount pump casing, coupling guard, and
motor.

G.

Motor: Single speed, with grease-lubricated ball bearings, unless otherwise indicated; secured to
mounting frame, with adjustable alignment. Comply with requirements in Division 23 Section
"Common Motor Requirements for HVAC Equipment."

2.6

SEPARATELY COUPLED, VERTICAL-MOUNTED, TURBINE CENTRIFUGAL PUMPS
A.

Manufacturers:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

B.

American-Marsh Pumps.
Armstrong Pumps Inc.
Aurora Pump; Division of Pentair Pump Group.
Bell & Gossett; Div. of ITT Industries.
Burks Pumps; Div. of Crane Pumps & Systems.
Deming Pumps; Div. of Crane Pumps & Systems.
Fairbanks Morse; Division of Pentair Pump Group.
Flowserve Corporation; Div. of Ingersoll-Dresser Pumps.
PACO Pumps.
Patterson Pump Co., A Subsidiary of the Gorman-Rupp Co.

Description: Factory-assembled and -tested, centrifugal, impeller-between-bearings, end-suction
pump as defined in HI 2.1-2.2 and HI 2.3; designed for installation with pump and motor shafts
mounted vertically and projecting into a sump. Rate pump for a minimum of 175-psig (1204kPa) minimum working pressure and a continuous water temperature of 200 deg F (93 deg C),
higher where scheduled.
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Pump Construction:
1.

2.
3.
4.
5.
6.

7.

Pump Bowl: Cast iron, with[ replaceable bronze wear ring,] [cone] [basket] strainer,
and suction bell.[ Water passages of intermediate bowls shall be coated with porcelain
enamel.]
Impeller: ASTM B 584, cast bronze; statically and dynamically balanced, and keyed to
shaft. Trim impeller to match specified performance.
Pump Shaft: [Carbon] [Stainless] steel sized per AWWA E-101.
Pump Bearings: Water-lubricated bronze and rubber sleeve bearings contained in cast-iron
housing.
Pump Column: ASTM A 53/A 53M, Grade B steel pipe.
Mechanical Seal: Carbon rotating ring against a ceramic seat held by a stainless-steel
spring, and Buna-N bellows and gasket. Seal shall be replaceable without removing the
motor or disturbing the piping.
Packing Seal: Stuffing box, with a minimum of four rings of graphite-impregnated braided
yarn with bronze lantern ring between center two graphite rings, and bronze packing gland.

D.

Shaft Coupling: Keyed with locking collets.

E.

Discharge Head: ASME B16.1, Class 125 discharge flange with threaded gage tapping. Top of
discharge head shall have a registered fit to accurately locate the driver.

F.

Drive Ratchet: Non-reversing ratchet.

G.

Hollow Shaft Motor: Single speed, with grease-lubricated ball bearings, unless otherwise
indicated; secured to discharge head. Comply with requirements in Division 23 Section
"Common Motor Requirements for HVAC Equipment" for [open drip-proof.] [totally enclosed
fan-cooled.]

H.

Sole Plate: Metal base plate with pump alignment features. Level and grout sole plate to concrete.
Account for sole plate and grout for shaft length.

2.7

AUTOMATIC CONDENSATE PUMP UNITS
A.

Manufacturers:
1.
2.
3.
4.
5.
6.

B.

Aurora Pump; Division of Pentair Pump Group.
Beckett Corporation.
Flowserve Corporation; Div. of Ingersoll-Dresser Pumps.
Hartell Pumps Div.; Milton Roy Co.
Little Giant Pump Co.; Subsidiary of Tecumseh Products Co.
MEPCO (Marshall Engineered Products Co.).

Description: Packaged units with corrosion-resistant pump, plastic tank with cover, and
automatic controls. Include factory- or field-installed check valve and a 72-inch- (1800-mm-)
minimum, electrical power cord with plug.
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PUMP SPECIALTY FITTINGS
A.

Suction Diffusers: Angle pattern, [175-psig (1204-kPa) cast iron body and end cap], [300-psig
(2060-kPa ductile iron body and end cap] pressure rating, pump inlet fitting with bronze startup
and bronze or stainless steel permanent strainers, bronze or stainless steel straightening vanes,
drain plug and factory fabricated support.

B.

Triple-Duty Valve: Angle or straight pattern, [175-psig cast iron body and end cap] [300-psig
ductile iron body and end cap] pressure rating, pump-discharge fitting; with drain plug and
bronze-fitted shutoff, balancing, and check valve features. Brass gage ports with integral check
valve, and orifice for flow measurement. Sized to pass design flow at 85% full open position with
12” wg pressure drop and an accuracy of ±5% of pump design flow.

PART 3 - EXECUTION
3.1

EXAMINATION
A.

Examine equipment foundations and anchor-bolt locations for compliance with requirements for
installation tolerances and other conditions affecting performance of work.

B.

Examine roughing-in for piping systems to verify actual locations of piping connections before
pump installation.

C.

Examine foundations and inertia bases for suitable conditions where pumps are to be installed.

D.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2

CONCRETE BASES
A.

Install concrete bases of dimensions indicated for pumps and controllers.
1.
2.

B.
3.3

Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.
Install anchor bolts to elevations required for proper attachment to supported equipment.

Cast-in-place concrete materials and placement requirements are specified in Division 3.
PUMP INSTALLATION

A.

Comply with HI 1.4 and HI 2.4 as applicable.

B.

Install pumps with access for periodic maintenance including removal of motors, impellers,
couplings, and accessories.

C.

Independently support pumps and piping so weight of piping is not supported by pumps and
weight of pumps is not supported by piping.
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D.

Install continuous-thread hanger rods and spring hangers of sufficient size to support pump
weight. Vibration isolation devices are specified in Division 23 Section "Vibration and Seismic
Controls for HVAC Piping and Equipment." Fabricate brackets or supports as required. Hanger
and support materials are specified in Division 23 Section "Hangers and Supports for HVAC
Piping and Equipment."

E.

Set base-mounted pumps on concrete foundation. Disconnect coupling before setting. Do not
reconnect couplings until alignment procedure is complete.
1.

2.
F.

3.4

Support pump baseplate on rectangular metal blocks and shims, or on metal wedges with
small taper, at points near foundation bolts to provide a gap of 3/4 to 1-1/2 inches (19 to
38 mm) between pump base and foundation for grouting.
Adjust metal supports or wedges until pump and driver shafts are level. Check coupling
faces and suction and discharge flanges of pump to verify that they are level and plumb.

Automatic Condensate Pump Units: Install units for collecting condensate and extend discharge
to open drain.
ALIGNMENT

A.

Align pump and motor shafts and piping connections after setting on foundation, grout has been
set and foundation bolts have been tightened, and piping connections have been made.

B.

Comply with pump and coupling manufacturers' written instructions for alignment. Document
alignment readings and submit with O&M information.

C.

Adjust pump and motor shafts for angular and offset alignment by methods specified in HI 1.11.5, "Centrifugal Pumps for Nomenclature, Definitions, Application and Operation" and HI 2.12.5, "Vertical Pumps for Nomenclature, Definitions, Application and Operation."

D.

After alignment is correct, tighten foundation bolts evenly, but not too firmly. Completely fill
base plate with non-shrink, non-metallic grout while metal blocks and shims or wedges are in
place. After grout has cured, fully tighten foundation bolts.

E.

Alignment Procedure Specific Requirements:
1.

General: The measurement system needs to be repeatable to within 0.002 inch when
exercised through one complete cycle. The measurement system shall be checked for
repeatability at the start of each alignment task after the system is fixtured in place on the
pump. The pump shafts shall be rotated (a full 360 deg. If possible) and the shaft
orientation returned to the starting point. The measuring station shall read to within 0.002
inch of the initial reading. If it does not, the fixture is too flexible and must be rigidized.
If 0.002-inch repeatability is not achievable, then the measurement system is not useable
for alignment purposes. There is no requirement for accuracy or calibration to absolute
standards. However, the acceptable tolerances are specified in thousandths of an inch
(0.001 inch, or 1 mil) so it is expected that the measurement system should have a
resolution of 1 mil or less. The calculation capability shall also maintain this level of
resolution by producing machine movement numbers to 1-mil resolution. If gravity sag of
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4.

5.

6.
7.

8.
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the fixture creates an error greater than 0.002 inch, then it shall be compensated for. The
aligner will be required to demonstrate to an Owner’s representative that sag has been
measured and corrected for. Mechanical dial indicators, properly fixtured, are acceptable
as measuring devices.
Piping strain: Newly assembled piping shall have flanges that mate well without excessive
force. Prior to bolting the flanges, an alignment inspector shall verify that the two flanges
can be brought together into intimate contact and assembled with no more than 200 pounds
force (an average adult male can arm push 200 pounds). Pumps shall be checked for
residual pipe strain. Two dial indicators, or other measuring devices, shall be fixtured near
each end of the pump in orthogonal directions and “zeroed.” All of the hold-down bolts
shall be completely loosened. Movements greater than 0.005 inch indicate external strain
on the pump. The strain shall be corrected prior to proceeding.
Couplings: The coupling shall be assembled according to the manufacturer’s instructions.
The instructions typically specify the axial spacing and lubrication requirements, if any.
For electric motors with plain bearings, the axial spacing shall be set with the armature
positioned at the motor magnetic center. If the coupling was previously assembled by
someone else, the aligner shall verify the proper setup in accordance with the previous
paragraph. The coupling bolts, or screws, shall be tightened to the specified torque.
Bases and foundations: The base and foundation shall be visually inspected for cracks and
uneven mating surfaces. Cracks in the concrete and cracks in steel bases shall be reported
to the Owner. Grossly uneven mating surfaces that are visible shall be corrected by
grinding or machining. The bottoms of the base shall rest on the foundation with 90 percent
contact of the footprint. A 0.003-inch thick shim shall not penetrate under any portion of
the base with all hold-down bolts loose. Small gaps are correctable with shim changes.
Casing distortion, also known as soft foot: A dial indicator, or other measuring device,
shall be fixtured to measure the vertical rise at each foot as the hold-down bolt is loosened.
All other bolts shall remain tight. A rise of less than 0.002 inch is acceptable. A rise of
more than 0.002 inch shall be corrected by adding shims.
Shims: Only stainless steel pre-stamped shims shall be added. Brass, plastic, aluminum,
or unplated low carbon steel shims are unacceptable.
Shaft runout: The exposed shaft of each pump shall be measured for runout. The total
indicator reading (TIR) shall be no more than 0.001 inch. Runouts greater than this shall
be reported to the Owner.
Alignment limits:
a.

b.

c.
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The shaft-to-shaft residual misalignment is acceptable when the intersection point
of the two shafts is within the coupling area and the included angle between the shaft
centerlines is small. These two criteria must be applied in two orthogonal directions,
typically horizontal and vertical for convenience, and normalized to speed. That is,
slow speed machines are allowed a larger tolerance. High speed machines are
required to be better aligned. The intersection point of the two shafts is considered
to be within the coupling area when the separation of the shaft centerlines at the
center of the coupling is less than tolerance values in Table 1.
This offset tolerance zone is similar to parallel misalignment and can be interpreted
in a similar manner. That is, a rim reading on each coupling half less than 0.004inch TIR (assuming zero sag) is proof that the offset tolerance Table 1, is achieved
for an 1800-rpm machine. Readings greater than 0.004 inch can also be acceptable
if the plotted shaft centerlines remain with the zone (Fig 2).
The allowable angularity is shown in Table 2.
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d.

e.
f.
g.

h.

i.

9.

The values in the Table 2 are angles and can be measured from the plotted
intersection point to any other convenient axial position. These are angular
orientations of the shaft centerlines. Face readings on a coupling half are
unacceptable unless the aligner can prove that the coupling face is perpendicular to
the shaft centerline, with a runout reading, or the method obviates this defect, like
rotating both shafts together such that the reading target remains constant.
The values from the Tables 1 and 2 can be interpolated for different speeds.
The alignment is acceptable when the offset from Table 1 and the angularity from
Table 2 are both satisfied.
For pumps with more than one coupling (long drive shafts), the tolerances apply
separately at each coupling. That is, the allowable misalignment between driver and
driven machine shafts is effectively doubled if there are two couplings.
The tolerance values from the Tables 1 and 2 are suggested standards based on
commercial and industrial practice. The objective with these standards is to
minimize wear and achieve normal mean time between failures of about 10 years.
The Owner’s representative has the authority to depart from these recommended
guidelines if operational considerations dictate that long reliable life is an
unnecessary requirement.
The tolerance values in the Tables 1 and 2 must be achieved in two orthogonal
planes, typically horizontal and vertical views. The values apply to the final hot
running conditions. Machines can be left in a cold orientation outside of these bands
if the expected growth, or other movement, will put them in tolerance at normal
running conditions.

Documentation: A report shall be issued to the Owner that documents, as a minimum, the
initial and final shaft orientations and the changes made. The report shall also describe the
conditions for alignment, i.e.:
a.
b.
c.
d.
e.
f.

Prior to installation on the final foundation.
After installation and prior to piping connections.
After piping connections and prior to operation.
After running in for 8 hours.
Repair after rebuild.
The report shall describe the instruments and method used to measure and calculate
machine moves. It shall describe any other measurements or abnormalities detected,
e.g.:
1)
2)
3)

g.

10.
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Shaft runouts.
Uneven bases.
Soft foot corrections.

If the shaft positions were left outside of the tolerance bands to accommodate
thermal growth, that shall be so stated, and the growth calculations, or estimate, shall
be included in the report.

Prestartup verification: The coupling bolts (or screws) and the hold-down bolts shall be
verified to be all tight, even on those machines that were not adjusted. The screws or bolts
shall be torqued in accordance with the manufacturer’s instructions. The shafts shall be
rotated by hand to verify no binding. The coupling covers shall be installed. All tools shall
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be picked up and removed from the immediate area. The locks shall be removed from the
energy source controls. The machine shall be left in a ready-to-run condition.

Table 1 – Shaft Centerline Offset:

Allowable

3.5

At Center, Mils
5.0
4.0
3.0
2.0
1.0
0.5

Speed, rpm
600
900
1200
1800
3600
>4000

Mils/in. or milliradians
2.5
2.0
1.5
1.0
0.0
0.25

Speed, rpm
600
900
1200
1800
3600
>4000

Table 2 –
Angularity

CONNECTIONS
A.

Piping installation requirements are specified in other Division 23 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

B.

Install piping adjacent to machine to allow service and maintenance.

C.

Connect piping to pumps. Install shutoff valves and check valves and flexible connectors that are
same size as the piping drop connected to pumps (not the same size as the pump flanges, suction
diffuser, nor triple duty valve if utilized).

D.

[Install non-slam check valve and shutoff valve on discharge side of in-line pumps.]

E.

[Install triple duty valve on discharge side of in-line pumps. Install additional shutoff valve
directly downstream of triple duty valve.]

F.

[Install suction diffuser and shutoff valve on suction side of in-line pumps.]

G.

[Install suction diffuser and shutoff valve on suction side of base mounted pumps.]

H.

[Install suction diffuser, calibrated metering station and shutoff valve on suction side of base
mounted pumps.]
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I.

[Install triple duty valve on discharge side of base mounted pumps. Install additional
shutoff valve directly downstream of triple duty valve.]

J.

[Install separate non-slam check valve, calibrated balancing valve and shutoff valve on
discharge side of base mounted pumps. Triple duty valves are not acceptable.]

K.

[Install non-slam check valve and shutoff valve on discharge of base mounted pumps which
are powered by a variable frequency controller.]

L.

Install flexible connectors on suction and discharge sides of base-mounted pumps between pump
casing and valves.

M.

Install strainers and thermometers at pumps as noted on the details. Clarify excessive strainer
locations with the Engineer.

N.

Install liquid filled pressure gages on pump suction and discharge, at integral pressure-gage
tapping, or install single gage with multiple input selector valves.

O.

Install check valve and gate or ball valve on each condensate pump unit discharge.

P.

Install electrical connections for power, controls, and devices.

Q.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

R.

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
Cables."

3.6

STARTUP SERVICE
A.

Engage a factory-authorized service representative to perform startup service.
1.
2.
3.
4.

Complete installation and startup checks according to manufacturer's written instructions.
Check piping connections for tightness.
Clean strainers on suction piping.
Perform the following startup checks for each pump before starting:
a.
b.

c.
5.
6.
7.

Verify bearing lubrication.
Verify that pump is free to rotate by hand and that pump for handling hot liquid is
free to rotate with pump hot and cold. If pump is bound or drags, do not operate
until cause of trouble is determined and corrected.
Verify that pump is rotating in the correct direction.

Prime pump by opening suction valves and closing drains, and prepare pump for operation.
Start motor.
Open discharge valve slowly.
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DEMONSTRATION
A.

Engage a factory authorized service representative to train Owner’s maintenance personnel to
adjust, operate and maintain hydronic pumps are specified below:
1.
2.
3.
4.

Train Owner’s maintenance personnel on procedures and schedules for starting and
stopping, troubleshooting, servicing, and maintaining pumps.
Review data in maintenance manuals. Refer to Division 1 Section “Demonstration and
Training.”
Review data in maintenance manuals. Refer to Division 1 Section “Operation and
Maintenance Data.”
Schedule training with Owner, through Architect, with at least seven days’ advance notice.

END OF SECTION 23 21 23
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SECTION 23 52 16 - CONDENSING BOILERS
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

1.3

This Section includes packaged, factory fabricated and factory assembled, high efficiency
condensing boilers, trim, and accessories for generating heating hot water.
SUBMITTALS

A.

Product Data: Include rated capacities; shipping, installed, and operating weights; furnished
specialties; and accessories for each model indicated. Include the name of the startup personnel
and company affiliation with the initial product data submittal. Include complete shop drawings
(with itemized items below), efficiency curves, and pressure drop curve. Include all warranty
statements.

B.

Shop Drawings: Detail equipment assemblies and indicate dimensions, required clearances,
method of field assembly, components, and location and size of each field connection.
1.

2.

3.

Wiring Diagrams: Detail wiring for power, signal, and control systems and differentiate
between manufacturer-installed and field-installed wiring. Provide all wiring size, voltage,
and ampere requirements of all field-installed wiring.
Installation manuals: Detail venting, combustion air and piping requirements. Include the
complete Installation and Operating Manual with the initial shop drawings/product data
submittal.
Startup Report forms: Include detailed blank startup report forms which include a listing
of all startup items to be tested and adjusted.

C.

Efficiency Curves: Submit efficiency curves for 100%, 50% and minimum fire input firing rates
at incoming water temperatures of 90 deg. F, 100 deg F., 110 degF., 120 deg. F, and 140 deg. F.

D.

Pressure Drop Curve: Submit pressure drop curve for flows ranging from minimum required flow
rate to maximum recommended flow rate of boiler.

E.

Source Quality Control Tests and Inspection Reports: Indicate and interpret test results for
compliance with performance requirements before shipping.
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F.

AGA design certificates as applicable, for information.

G.

Maintenance Data: Include in the maintenance manuals specified in Division 1. Include parts
list, maintenance guide, and wiring diagrams for each boiler.

H.

Startup Reports: Boiler startup and tuning reports which identify in writing every single setting
that is adjustable (programmable controller settings as well as physical settings such as knobs and
dipswitches). Identify measured gas pressure, outdoor air temperature, quantity of boilers
operating, boiler water flow rate, exhaust temperature, water temperature in and out on the
documentation. Startup shall be completed by a certified startup technician who is not an
employee of the installing contractor.

I.

Other Informational Submittals:
1.

1.4

ASME Stamp Certification and Report: Submit “A”, “S”, or “PP” stamp certificate of
authorization, as required by authorities having jurisdiction and document hydrostatic
testing of piping external to boiler. Submit relief valve data sheets with settings.

QUALITY ASSURANCE
A.

Listing and Labeling: Provide electrically operated components specified in this Section that are
listed and labeled.
1.

The Terms "Listed" and "Labeled": As defined in NFPA 70, Article 100.

B.

I=B=R Performance Compliance: Condensing boilers must be rated in accordance with
applicable federal testing methods and verified by AHRI as capable of achieving the energy
efficiency and performance ratings as tested within prescribed tolerances.

C.

AGA Compliance: Design certified by AGA; tests and ratings according to AGA requirements.

D.

ASME Compliance: Fabricate and label boilers to comply with the ASME Boiler and Pressure
Vessel Code: Section IV. Fabricate and label heat exchangers with Section IV or Section VIII
as appropriate. Comply with CSD-1.

E.

Comply with NFPA 70 for electrical components and installation.

F.

ASHRAE 90.1 Compliance: Boilers shall have a minimum efficiency according to “Gas and Oil
Fired Boilers – Minimum Efficiency Requirements”.

1.5

COORDINATION
A.

Coordinate size and location of concrete bases and floor drains.

B.

Coordinate exhaust flue locations and combustion air ductwork with those installing tradesmen.
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Coordinate gas supply piping and gas vent piping location with the installing tradesman.
SPARE COMPONENTS

A.

Provide one spare spark plug in the original packaging for each boiler provided.

B.

Provide one spare flame detector in the original packaging for each boiler provided.

C.

Provide one spare neutralization kit consumable component in the original packaging for each
boiler provided.

1.7

WARRANTY
A.

General Warranty: The special warranty specified in this Article shall not deprive the Owner of
other rights the Owner may have under other provisions of the Contract Documents and shall be
in addition to, and run concurrent with, other warranties made by the Contractor under
requirements of the Contract Documents. The manufacturer shall provide a general warranty on
all parts and labor for the period of three years from the date of Substantial Completion.

B.

Special Warranty: Submit a written manufacturer’s warranty, in which the manufacturer agrees
to repair or replace components and accessories of boilers that fail in materials or workmanship
for the following:
1.

Heat exchanger:
a.

2.

Warranty Period: Manufacturer's standard, but not less than 5 years from date of
Substantial Completion.

Pressure vessel:
a.

Warranty Period: Manufacturer's standard, but not less than 10 years from date of
Substantial Completion.

PART 2 - PRODUCTS
2.1

MANUFACTURERS
A.

Manufacturers: Subject to compliance with requirements, provide boilers by one of the
following:
1.
Institutional
a.
Aerco Benchmark Platinum
b.
Fulton Endura+
c.
Cleaver Brooks Clearfire LC
2.
Commercial
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a.
Aerco Benchmark Standard
b.
Fulton Endura
c.
Cleaver Brooks Clearfire CE
Light Commercial
a.
Aerco AM Series
b.
Fulton Pulse
c.
Cleaver Brooks Clearfire C
d.
RBI
Boiler Control Systems
a.
Cleaver Brooks HCS
b.
Heat Timer
c.
Aerco Control System (ACS)

BOILER CONSTRUCTION
A.

The boiler shall be completely factory assembled as a self-contained unit on a steel base. Each
boiler shall be neatly finished, thoroughly tested, and properly packaged for shipping.

B.

The primary pressure vessel design and construction shall be in accordance with Section IV of
the ASME Code for heating boilers. The maximum design temperature shall be 250 deg. F.

C.

Heat Exchanger: Non-ferrous, corrosion resistant combustion chamber.

D.

Pressure Vessel:
1.
2.
3.
4.

E.

Burner: Natural gas, forced draft, all stainless steel components.
1.

F.

Stainless steel with welded heads and tube connections.
Flanged water connections.
Waterside access openings.
Full vessel insulation.

Burner shall meet SCAQMD Certification Rules and emit less than twenty (20) PPMV
NOx at 3% excess oxygen and less than one hundred PPMV carbon monoxide at 3% excess
oxygen.

Blower: Centrifugal fan to operate during each burner firing sequence and to prepurge and postpurge the combustion chamber.
1.

Motors: Comply with requirements specified in Section 23 05 13 “Common Motor
Requirements for HVAC Equipment”. Variable speed motor and fan.
a.

Motor sizes: Minimum size as indicated. If not indicated, large enough so driven
load will not require motor to operate in service factor range above 1.0.
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The forced draft combustion boiler shall be UL approved as a direct vent boiler. The boiler
will require a stack utilizing AL-29-AC or equivalent. The boiler can draw combustion air
from inside the boiler room or ducted outside.
The boiler shall be capable of operating with an exhaust draft not exceeding -0.04” water
column (wc) and a combined air intake venting and exhaust venting pressure drop not
exceeding 0.35” wc.

G.

The condensing section of the exhaust manifold shall be corrosion resistant non-ferrous
construction.

H.

Gas Train: Combination gas valve with manual shutoff and pressure regulator.

I.

Ignition: Spark ignition with 100 percent main valve shutoff with electronic flame supervision.

J.

Casing:
1.
2.
3.
4.
5.
6.

2.3

Jacket: Sheet metal with snap-in or interlocking closures.
Control compartment enclosures: NEMA 250, Type 1A.
Finish: Baked enamel or powder coated protective finish.
Insulation: Minimum 2-inch (50-mm) thick, mineral fiber or polyurethane-foam insulation
surrounding the heat exchanger. Provide thickness as required to meet required heat losses.
Combustion air connections: Inlet and vent duct collars.
Mounting base to secure boiler.

BOILER DESIGN
A.

Firetube design.

B.

External convection and radiation heat losses to the boiler room from the boiler shall be less than
0.2% of the rated boiler input.

C.

The boiler shall be designed to operate in a condensing mode while firing on natural gas in order
to extract the latent heat from the combustion products.

D.

The boiler can have a minimum return water temperature no less than 40F when fired on natural
gas.

E.

Boiler shall be designed to operate satisfactorily at all points from full fire down to 20% of the
scheduled capacity.

2.4

CONTROLS
A.

Boiler operating controls shall be in accordance with ASME CSD-1, latest Edition.

B.

The flame controller shall be capable of providing variable modulation and shall provide the
following:
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1.
2.
3.
C.

Operating temperature controller for automatic start and stop.
High limit temperature controller with manual reset, 210 deg. F initial setting.
Field adjustable automatic reset high limit, 180 deg F. initial setting.
One low water cutoff electric probe in boiler shell with manual reset.
Air safety switch to prevent operation unless sufficient combustion air is assured.
Flame detector to prove combustion.

The control panel shall incorporate self-governing features designed to enhance operation in
modes where it receives an external control signal by eliminating nuisance faults due to overtemperature, improper external signal or loss of external signal. These features include:
1.

2.
3.

E.

The controller shall provide a pre-purge and post-purge time portions of the firing cycle.
The controller shall maintain a running history of operating hours, number of cycles and
the most recent six control lockouts.
The controller is connected to a display module, which is capable of retrieving the
information listed above and all adjustable setpoints.

Boiler safety controls shall include:
1.
2.
3.
4.
5.
6.

D.
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Setpoint high limit: Setpoint high limit allows for a selectable maximum boiler outlet
temperature and acts as temperature limiting governor. Setpoint limit is based on a PID
function that automatically limits firing rate to maintain outlet temperature within a 0 to 10
degree selectable band from the desired maximum boiler outlet temperature.
Setpoint low limit: Setpoint low limit allows for a selectable minimum operating
temperature.
Failsafe mode: Failsafe mode allows the boiler to switch its mode to operate from an
internal setpoint if its external control signal is lost, rather than shutoff. This is a selectable
mode, enabling the control to shutoff the unit upon loss of external signal, if so desired.

The boiler control system shall incorporate the following additional features enhanced external
system interface.
1.
2.
3.

System start temperature feature.
Analog output feature to enable simple monitoring of temperature setpoint, outlet
temperature or fire rate.
Fault relay (normally open) for remote fault alarm.

F.

Each boiler shall include an electric, single seated combination safety shutoff valve/regulator with
proof of closure switch in its gas in train. Each boiler shall incorporate dual over temperature
protection with manual reset, in accordance with ASME Section IV and CSD-1.

G.

All controls are to be panel mounted and so located on the boiler as to provide ease of servicing
the boiler without disturbing the controls. All controls shall be mounted and wired according to
UL requirements. A control circuit transformer shall be factory supplied, wired and mounted.

H.

The Manufacturer/Supplier is responsible for including and providing the following related to
data integration with and to the building automation system/environmental control system
(Specification Section 23 09 00).
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1.

2.

3.

All hardware, firmware and software components required to provide the [BACnet
MS/TP][LONMark][BACnet Ethernet IP][Modbus RTU] protocol interface necessary to
transmit the specified data points to the BAS system. The equipment manufacturer and/or
equipment supplier is responsible for identifying and coordinating the required controls
protocol with the successful ECC Contractor. The final result of the coordination shall be
indicated on the written equipment submittal.
On-site technical labor to assist the ECC Contractor with the data integration and to verify
the specified data points, including data values, change of state values and units and are
communicated properly and completely to the BAS system. On-site technical assistance
shall not be less than a minimum of 4 hours total time on the job site for each piece of
equipment installed with this time split over two separate site visits. Allow a minimum of
2 hours to assist the ECC Electrician and coordinate wiring terminations and a minimum
of 2 hours to assist the ECC Programmer to confirm data connectivity. On-site technical
assistance shall continue beyond these minimum times stated at no cost to the Owner nor
revisions to the Contract amount nor schedule until such time as the Engineer of Record
determines that the equipment operation, startup and graphics are satisfactory.
The equipment submittal shall state whether the equipment manufacturer or the equipment
supplier is providing each of these items with personnel names and mobile phone numbers
included in the submittal:
a.
b.

2.5

May 10, 2019

On-site technical labor to assist the ECC Electrician.
On-site technical labor to assist the ECC Programmer with data connectivity and
graphics.

MAIN FUEL TRAIN COMPONENTS
A.

A factory mounted main gas train shall be supplied. The gas train shall be fully assembled, wired,
and installed on the boiler and shall comply with CSD-1 code. The maximum pressure rating of
the components shall not be less than one psig.

B.

The gas train shall consist of at least two manual shutoff valves, one gas pressure regulator, two
automatic safety shutoff valves with prove of closure, one flow control valve, one high gas
pressure switch and one low gas pressure switch. One of the automatic safety shutoff valves and
flow control valve may be the same valve. A pilot gas train, when supplied, shall comply with
the same code and maximum gas pressure rating as the main gas train. Gas train shall be in
accordance with IRI and Traveler’s Insurance requirements.

2.6

BOILER FITTINGS
A.

Boiler shall be supplied with an ASME Section IV approved, side outlet type safety relief valve.
The safety relief valve size shall be in accordance with ASME Code requirements.

B.

Water temperature and water pressure gauges shall be supplied for the entering and leaving water.

C.

Combustion chamber temperature and pressure gauge.
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D.

A condensate drain connection shall be provided in the exhaust outlet.

E.

A condensate drain kit will be provided to collect and drain the flue gas condensate.

F.

The water supply and return connections on the boiler shall be 150# flanged connections.

G.

Boiler automatic air vent.

H.

Minimum ¾ hose end drain valve.

I.

Inlet air adaptor for sealed combustion direct connection.

2.7

ELECTRICAL POWER
A.

Single Point Field Power Connection: Factory installed and wired switches, motor controllers,
burner controls, transformers and other electrical devices necessary shall provide a single point
field power connection to boiler.
1.
2.
3.
4.
5.

House in NEMA 250, Type 1 enclosure.
Wiring shall be numbered and color coded to match wiring diagram.
Install factory wiring outside of an enclosure in a metal raceway.
Provide branch power circuit to each motor and to controls with a disconnect switch or
circuit breaker.
Provide each motor with overcurrent protection.

A.

Burner and Hydrostatic Test: Factory adjust burner to eliminate excess oxygen, carbon dioxide,
oxides of nitrogen emissions and carbon monoxide in flue gas, and to achieve combustion
efficiency; perform hydrostatic test.

B.

Test and inspect factory assembled boilers, before shipping, according to ASME Boiler and
Pressure Vessel Code.

PART 3 - EXECUTION
3.1

EXAMINATION
A.

3.2

Examine area to receive boiler for compliance with requirements for installation tolerances and
other conditions affecting boiler performance. Do not proceed with installation until
unsatisfactory conditions have been corrected.
INSTALLATION

A.

Install boilers level and plumb, according to manufacturer's written instructions and referenced
standards.
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B.

Install gas-fired boilers according to NFPA 54.

C.

Support boilers on 4-inch- (100-mm-) thick concrete base, 4 inches (100 mm) larger on each side
than base of unit.

D.

Assemble units and parts shipped loose or disassembled.

E.

Install electrical devices furnished with boiler, but not specified to be factory mounted.

F.

Install control wiring to field mounted electrical devices.

3.3

CONNECTIONS
A.

Connect gas piping full size to boiler gas-train inlet with union. Provide reducer at the boiler
itself if required.

B.

Install piping adjacent to boiler in accordance with manufacturer’s written instructions to permit
service and maintenance.

C.

Connect exhaust flue to boiler, size as recommended in writing by the boiler manufacturer.
Provide reducer at the boiler itself if required. Use certified materials and methods for exhaust
flue. Pitch toward boiler minimum of 2 percent or as indicated. Provide termination as indicated.

D.

Connect combustion air duct to boiler, size as recommended in writing by the boiler manufacturer.
Provide reducer at the boiler itself if required. Use only certified materials and methods for direct
combustion air connection as noted in the boiler written installation manual. Utilize 24 gauge G90
galvanized steel ductwork unless noted otherwise.

E.

Connect hot-water piping to supply- and return-boiler tappings with shutoff valve and union or
flange at each connection. Provide reducer at the boiler itself if required.

F.

Electrical: Comply with applicable requirements in Division 26 Sections.

G.

Ground equipment.
1.

3.4
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Tighten electrical connectors and terminals according to manufacturer's published torquetightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

H.

Install boiler drain piping connection with a union and drain pipe, and extend pipe, full size of
connection, to floor drain. Provide a shutoff valve at each connection.

I.

Install water safety relief discharge piping to nearest floor drain.
FIELD QUALITY CONTROL
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Manufacturer's Field Service: Engage a factory-authorized service representative to supervise the
field assembly of components and installation of boilers, including piping and electrical
connections. Report results in writing and by fax directly to the Engineer of Record.
1.

Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment. Set adjustable switches and circuit breaker trips.

B.

Hydrostatically test assembled boiler and piping, according to applicable sections of the ASME
Boiler and Pressure Vessel Code. Repair leaks and retest until no leaks exist.

C.

Remove and replace malfunctioning units and retest complete.

3.5

CLEANING
A.

Flush and clean boilers on completion of installation, according to manufacturer's written
instructions.

B.

After completing boiler installation, including outlet fittings and devices, inspect exposed finish.
Remove burrs, dirt, and construction debris and repair damaged finishes including chips,
scratches, and abrasions with manufacturer's touchup paint.

3.6

STARTUP
A.

Engage a factory-authorized service representative to provide startup service. Startup personnel
shall not be employees of the installing contractor nor tradesmen temporarily employed by the
installing contractor. Startup personnel shall have completed the most current factory training
and certifications for the specific model of the boiler being installed. Startup service shall be
included in the Project by the boiler manufacturer via the boiler manufacturer’s authorized
representative. Videotape training session and provide a copy on a disc to the Owner.

B.

Verify that installation is as indicated and specified.
1.

C.

Verify that electrical wiring installation complies with manufacturer's submittal and
installation requirements in Division 26 Sections. Do not proceed with boiler startup until
wiring installation is acceptable to equipment manufacturer.

Complete manufacturer's installation and startup checklist and verify the following:
1.
2.
3.
4.
5.
6.
7.

Boiler is level on concrete base.
Flue and chimney are installed without visible damage.
No damage is visible to boiler jacket, refractory, or combustion chamber.
Pressure-reducing valves are checked for correct operation and specified relief pressure.
Adjust as required.
Clearances have been provided and piping is flanged for easy removal and servicing.
Heating circuit pipes have been connected to correct ports.
Labels are clearly visible.
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Boiler, burner, and flue are clean and free of construction debris.
Pressure and temperature gages are installed.
Control installations are completed.

D.

Ensure pumps, valving, and pumping system controls operate properly.

E.

Inspect expansion tank, makeup water meter, tank pressure, pressure-reducing valve, water level,
and backflow preventer.

F.

Ensure that heating produced by boilers during startup can be safely discharged to the spaces,
through the air handling systems or otherwise as needed to complete maximum fire startup and
testing. Perform testing at periods with favorable weather conditions to allow full fire testing and
startup to occur. Ensure chilled water system is in operation if needed to overcool spaces to
provide a heat sink for boiler output.

G.

Check operation of pressure-reducing valve on gas train, including venting. Check gas train
safety valves.

H.

Check that fluid-level, flow-switch, and high-temperature interlocks are in place, wired, and
operational.

I.

Inspect field-assembled components, equipment installation, and piping and electrical
connections for proper assembly, installation, and connection.

J.

Start pumps and boilers, and adjust burners to maximum operating efficiency.
1.
2.
3.
4.
5.
6.
7.
8.

9.

Fill out startup checklist and attach copy with Contractor Startup Report.
Check and record performance of factory-provided boiler protection devices and firing
sequences.
Check and record performance of boiler fluid-level, flow-switch, and high-temperature
interlocks.
Run-in boilers as recommended or required by manufacturer.
Measure and record gas pressure on manifold.
Measure and record combustion-air temperature at inlet to burner.
Measure and record flue-gas temperature at boiler discharge.
Measure and record combustion products for percent oxygen, NOX, carbon dioxide, and
particulates. Measure for each combination of boilers in operation at maximum and
minimum firing rates.
Measure gas pressure with each combination of boilers in operation at maximum firing
rate.

K.

Measure and record water flow rate, pressure drops, and temperature rise through each boiler.
Measure with each combination of boilers in operation at maximum firing rate.

L.

Identify in writing every single setting that is adjustable (programmable controller settings and
physical settings such as knobs and dipswitches). Include settings on all security levels of the
programmable controller. Identify measured gas pressure, outdoor air temperature, quantity of
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boilers operating, boiler water flow rate, exhaust temperature, water temperature in and out on
the written documentation.
M.

Report all results in writing directly to the Engineer of Record within 12 hours of the each
measurement being taken. Telephone and fax the written results directly to the Engineer of
Record.

N.

The startup technician shall directly telephone the Engineer of Record 24 hours prior to arrival at
the Project Site and once every day while on the Project Site to verbally report on the status and
issues.

O.

Failure to contact the Engineer of Record as required shall negate any startup work performed.
Repeat of negated work shall be included at no additional cost nor schedule delay.

P.

Said startup service shall not be less than 8 hours total time on job site for each boiler installed
and shall continue until such time as the Engineer of Record determines that the equipment
operation and startup is satisfactory.

3.7

DEMONSTRATION AND TRAINING
A.

Engage a factory-authorized service representative to train Owner's maintenance personnel as
specified below:
1.
2.
3.
4.
5.

3.8

Operate boiler, including accessories and controls, to demonstrate compliance with
requirements.
Train Owner's maintenance personnel on procedures and schedules related to startup and
shutdown, troubleshooting, servicing, and preventive maintenance.
Review data in the maintenance manuals.
Schedule training with Owner with at least 7 days' advance notice. Provide written startup
report to Owner with at least 7 day’s advance notice.
Demonstration service shall not be less than 4 hours total time on job site and shall continue
until such time as the Owner determines that the equipment operation and training is
satisfactory.

OCCUPANCY ADJUSTMENTS
A.

When requested by the Owner or the Engineer of Record, within 18 months of Substantial
Completion, provide on-site assistance adjusting the system to suit actual occupied conditions.
Provide up to six visits to the project site for this purpose. Project site visits for occupancy
adjustment shall commence within 72 hours of when requested and shall be staffed appropriately
such that they are fully completed within 48 hours of arrival on the Project site.

B.

The above on-site occupancy adjustment assistance shall be performed by direct factory
employees of the boiler manufacturer unless otherwise requested in writing by the Engineer of
Record. The boilers shall be “restarted up” at the end of each of the visits with all new complete
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written documentation of setpoints, operability, and combustion products provided prior to the
technician leaving the project site.
C.

The factory technician shall directly telephone the Engineer of Record 24 hours prior to arrival at
the Project Site and once every day while on the Project Site to verbally report on the status and
issues. Failure to contact the Engineer of Record as required shall negate any startup work
performed. Repeat of negated work shall be included at no additional cost nor schedule delay.

END OF SECTION 23 52 16
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SECTION 23 53 16 – DEAERATORS, SURGE TANKS AND BLOWDOWN SEPARATORS
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY

A.
1.3

This Section includes packaged, factory-assembled deaerators.
DEFINITIONS

A.

Feedwater Pump: Pump that moves feedwater from the deaerator to the boiler.

B.

Transfer Pump: Pump that moves feedwater from the surge tank to the deaerator.

C.

NPSH: Net-positive suction head.

1.4

SUBMITTALS
A.

Product Data: For each type of product indicated. Include rated makeup water, feedwater, and
steam flow rates; working pressure; tank capacities; working liquid level, storage capacity in
minutes; temperature and NPSH required; pump performance curves with selection points and
brake horsepower clearly indicated; furnished specialties; and accessories.

B.

Shop Drawings: Include plans, elevations, sections, details, dimensions, weights, loadings,
required clearances, and attachments to other work.
1.
2.
3.
4.

C.

For installed products indicated to comply with design loads, include structural analysis
data.
Design Calculations: Calculate requirements for selecting vibration isolators and seismic
restraints and for designing deaerator bases.
Wiring Diagrams: Power, signal, and control wiring.
Indicate working liquid level and pump bypass relief valve sizing on the shop drawings.

Manufacturer Seismic Qualification Certification: Submit certification that deaerators,
accessories, and components will withstand seismic forces as indicated in Division 23 Section
"Vibration and Seismic Controls for HVAC Piping and Equipment." Include the following:
1.

Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.
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a.

2.
3.

The term "withstand" means "the unit will remain in place without separation of any
parts from the device when subjected to the seismic forces specified and the unit will
be fully operational after the seismic event."
Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.
Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

D.

Field quality-control test reports, startup reports and verification reports.

E.

Operation and Maintenance Data: For deaerators to include in emergency, operation, and
maintenance manuals.

1.5

QUALITY ASSURANCE
A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

B.

ASME Compliance: ASME B31.1, "Power Piping," for systems more than 15 psig (104 kPa) and
ASME B31.9, "Building Services Piping," for systems equal to or less than 15 psig (104 kPa).
Safety valves and pressure vessels shall bear the appropriate ASME label.

1.6

DELIVERY, STORAGE, AND HANDLING
A.

Protect flanges, pipe openings, nozzles, bearings, and couplings from damage during shipping
and storage.

B.

Comply with manufacturer's written rigging instructions.

C.

Deliver deaerators as factory-assembled units with protective crating and covering.

1.7

COORDINATION
A.

1.8

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.
EXTRA MATERIALS

A.

Furnish extra materials described below that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.
1.
2.
3.

Gaskets: Furnish one replacement gasket(s) for each gasketed opening.
Gage Glass: Furnish one replacement glass(es) for each gage glass.
Pump seals: Furnish one replacement set of mechanical seals for each model pump.
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Anode: Furnish one replacement anode rod.

PART 2 - PRODUCTS
2.1

MANUFACTURERS
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1.
2.
3.
4.
5.
6.

2.2

AESYS Technologies, LLC; York Shipley Global Div.
Bryan Steam LLC.
Cleaver-Brooks; Div. of Aqua-Chem Inc.
Shipco
Sellers Engineering Co.
Sterling Deaerator Co.

MANUFACTURED UNITS
A.

Horizontal, spray, single-compartment deaerator, [and a separate packaged surge tank with
transfer and pumps ] feedwater pumps and controls to supply feedwater to deaerator.

B.

Material for Wetted Components: Components in contact with water that has not been deaerated
shall be made of Type [304] [316] stainless steel.

C.

Adjustable Spray Valves: Type 316 stainless steel. Arrange spray valves for counterflow of
steam and condensate and so corrosive gases being vented do not contact deaerator's head or shell.

D.

Vent Condenser: Stainless steel, with automatic and manual vent valves.

E.

Deaerator and Storage Tank:
1.

Material: [Welded carbon steel with lining]. [Stainless steel.]
a.

2.
3.
4.

Factory line with epoxy finish, minimum 6 mils dry thickness, suitable for service
up to 250 deg. F continuous and meeting the requirements of the FDA.
b.
0.13-inch corrosion thickness allowance.
Additional Corrosion Protection:
a.
Electrolytic corrosion-inhibitor anode.
Access: Manhole in deaerator and storage tank for access to internal components for
inspection and service.
Factory-Applied Insulation and Jacket: Minimum thickness of 2 inches (50 mm) for
mineral-fiber pipe and tank insulation. Cover insulation with painted steel, stuccoembossed aluminum or stainless-steel jacket.
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5.

Factory-Installed Pipe, NPS 2-1/2 (DN 65) and Smaller: ASTM A 53/A 53M, Type S
(seamless), Grade B; or ASTM A 106, Type S, Grade B, Schedule 80; with threaded joints
and fittings.
a.
b.
c.
d.

6.

Cast-Iron Threaded Fittings: ASME B16.4, Class 125.
Forged-Steel Fittings: ASME B16.11, Class 3000.
Malleable-Iron Unions: ASME B16.39, Class 300.
Forged-Steel Unions: MSS SP-83, Class 3000.

Factory-Installed Pipe, NPS 3 (DN 80) and Larger: ASTM A 53/A 53M, Type E (electricresistance welded), Grade B; or ASTM A 106, Type S, Grade B, Schedule 80; with welded
joints and carbon-steel fittings and flanges.
a.
b.

F.

May 10, 2019

Wrought-Steel Fittings: ASME B16.9, wall thickness to match adjoining pipe.
Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5,
Class 150, including bolts, nuts, and gaskets.

Accessories:
1.
2.
3.
4.
5.

6.

Inlet water strainer with stainless steel body and stainless steel screen.
Lifting eyes.
Companion flanges.
Pump suction piping with vortex breaker, isolation valve, strainer, and flexible connector.
Pump discharge piping with check valve, isolation valve, and liquid-filled pressure gage
graduated in pounds force per square inch. Check valve shall be Durabla Model SCV full
line size stainless in-line check valve. Provide check valve for each pump.
Pump-discharge bypass relief valve.

7.

Makeup Water Assembly:
a.

8.

9.
10.

11.
12.

Factory-mounted modulating valve with mechanical level control, external float
cage, and stainless-steel float.
b.
Factory-mounted, electric, modulating valve with factory-mounted, probetype water-level controller. Provide motorized ball valve, bi-directionally rated, 10
psig Delta P at rated flow and 35 psig inlet pressure. Water controller to be solid
state with capacitance probes for setpoint ±1” water height deviation. Include probes
for high water alarm 1” below overflow and low water alarm/pump shutoff. Solenoid
valves and float switches are not acceptable.
c.
Working operating water level shall be physically and permanently marked on the
exterior of the deaerator tank.
Steam Pressure-Reducing Valve(s): Steam operated with three-valve bypass, and sized to
reduce boiler outlet pressure to the deaerator design pressure and heat scheduled makeup
water flows. Provide sparging tube inside tank to introduce steam below the water line.
Tank Overflow Drain: Sized to relieve full capacity at operating pressure.
Safety Valve(s): ASME labeled and sized to relieve full capacity of pressure-reducing
valve at 10 psid above maximum normal operating pressure (which shall be below ASME
Vessel Maximum Design Pressure).
Vents: Manual and automatic vent valves.
Vacuum breaker.
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Meters and Gages:
a.
b.

14.
15.
16.
17.
G.

Support Frame: Structural-steel frame for supporting tank and pumps. Weld or bolt to tank.
1.

H.

Fabricate support frame with bracing adequate for seismic forces according to authorities
having jurisdiction and to allow installation by anchoring deaerators to floor only.

Feedwater Pump: Stainless steel, flange-mounted volute; with stainless-steel, multistage
centrifugal impeller, renewable bronze case ring, and stainless-steel shaft.
1.
2.

3.
I.

Full-height, water-level gage glass and stop valve set.
Liquid-filled industrial or bimetal dial-type thermometer graduated in Fahrenheit
mounted to measure temperature in storage section of tank.
c.
Pressure gage graduated in pounds force per square inch mounted to measure
pressure in steam section of tank.
Provision for chemical injection quill below the water line.
Chemical injection quill.
Sampling connection with valve.
Tank drain connection with valve.

Seals: Mechanical, tungsten carbide suitable for 250 deg F (121 deg C).
Pump Motor: Totally enclosed fan-cooled enclosure, close coupled to pump. Comply with
requirements in Division 23 Section "Common Motor Requirements for HVAC
Equipment."
Pump shall be Grundfos Multi-Stage centrifugal.

Feedwater Pump Control Panel: Factory mounted and wired and including the following:
1.

NEMA 250, Type 12 enclosure.

2.

Single-point, field power connection to [fused disconnect switch] [non-fused disconnect
switch].
a.

3.

NEMA-rated motor controller, hand-off-auto switch, and overcurrent protection for each
motor.
a.

4.
5.
6.
7.
8.
9.
10.

Branch power circuit to each motor and to controls with a disconnect switch or
circuit breaker.

Alternating control as indicated by control sequence for each pump.

Terminal blocks with numbered and color-coded wiring to match wiring diagram.
Metal raceway for factory-installed wiring outside of enclosures. Make connections to
motor with liquidtight conduit.
Removable control mounting plate.
Visual indication of status and alarm with momentary test push button.
Audible alarm and silence switch.
Visual indication of elapsed run time, graduated in hours.
Fusible, control-circuit transformer.
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11.
12.
J.

2.
3.
4.
5.
6.

2.
3.
4.
5.
6.
7.
8.

Controller operates valve to maintain water level setpoint.
Visual[ and audible] alarm indication of low[ and high] tank water level.

Building Management System Interface: Factory install hardware to enable building management
system to monitor and display points.
1.

2.3

Pump runs continuously while boiler operates. Electric interlock with boiler control starts
lead pump when boiler starts.
Boiler water-level controller modulates feedwater control valve to maintain boiler waterlevel set point. Valve closes when boiler is off.
Lead and lag pumps alternate [after each start] [to equalize run time].
Lead pump failure automatically starts lag pump.
Feedwater pressure controller starts and stops lag pump to maintain feedwater pressure set
point.
Visual indication of pump on[ and off] status.
Visual indication of pump lead/lag status.
Visual[ and audible] alarm indication of pump failure.

Makeup Water Control Sequence:
1.
2.

M.

Boiler water-level controller starts and stops lead pump to maintain boiler water-level set
point.
Lead and lag pumps alternate [after each start] [to equalize run time].
Lead pump failure, lag pump [automatically starts if lead pump cannot maintain set
point] [is started manually].
Visual indication of pump on[ and off] status.
Visual indication of pump lead/lag status.
Visual[ and audible] alarm indication of pump failure.

Feedwater Pump Continuous Control Sequence:
1.

L.

Pump running 24 V dry contact for potential use by water treatment provider for each
pump.
Pump selector switches for HAND/OFF/AUTO and as required for control sequence.

Feedwater Pump Start-Stop Control Sequence:
1.

K.

May 10, 2019

Hardwired Monitoring Points: On/off status for each pump[, failure alarm for each
pump] [, low-water level alarm] [, high-water level alarm] [, feedwater temperature]
<Insert monitoring>.

SURGE TANK
A.

Description: Factory-assembled and -tested unit consisting of a condensate receiver, transfer
pumps, and controls.

B.

Accessories:
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1.
2.
3.
4.
5.
6.
7.
C.

Cast-Iron Threaded Fittings: ASME B16.4, Class 125.
Forged-Steel Fittings: ASME B16.11, Class 3000.
Malleable-Iron Unions: ASME B16.39, Class 300.
Forged-Steel Unions: MSS SP-83, Class 3000.

Factory-Installed Pipe, NPS 3 (DN 80) and Larger: ASTM A 53/A 53M, Type E (electricresistance welded), Grade B; or ASTM A 106, Type S, Grade B, Schedule 80; with welded joints
and carbon-steel fittings and flanges.
1.
2.

E.

Liquid-filled industrial or bimetal dial-type thermometer graduated in Fahrenheit.
Level gage glass with stops at top and bottom.
Lifting eyes.
Companion flanges.
Pump suction piping with vortex breaker, isolation valve, strainer, and flexible connector.
Pump discharge piping with check valve, isolation valve, and liquid-filled pressure gage
graduated in pounds force per square inch.
Pump-discharge bypass relief valve.

Factory-Installed Pipe, NPS 2-1/2 (DN 65) and Smaller:
ASTM A 53/A 53M, Type S
(seamless), Grade B; or ASTM A 106, Type S, Grade B, Schedule 80; with threaded joints and
fittings.
1.
2.
3.
4.

D.
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Wrought-Steel Fittings: ASME B16.9, wall thickness to match adjoining pipe.
Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, Class 150,
including bolts, nuts, and gaskets.

Tank:
1.

Material: [Welded carbon steel with lining] [Stainless steel].
a.

2.
3.
4.

F.

a.
Electrolytic corrosion-inhibitor anode.
Access: Manhole in tank for access to internal components for inspection and service.
Factory-Applied Insulation and Jacket: Minimum thickness of 2 inches (50 mm) for
mineral-fiber pipe and tank insulation. Cover insulation with painted steel, stuccoembossed aluminum or stainless-steel jacket.

Support Frame: Structural-steel frame for supporting tank. Weld or bolt to tank.
1.

G.

Factory line with epoxy finish, minimum 6 mils dry thickness, suitable for service
up to 220 deg. F continuous and meeting the requirements of the FDA.
Additional Corrosion Protection:

Fabricate support frame with bracing adequate for seismic forces according to authorities
having jurisdiction and to allow installation by anchoring deaerators to floor only.

Transfer Pump: Vertical, flange-mounted, close-coupled, single-stage or multistage, radially
split-case centrifugal pump; rated for 175-psig (1205-kPa) minimum working pressure and a
continuous water temperature of 225 deg F (107 deg C); with the following features:
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1.
2.
3.
H.
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Impeller: Stainless steel.
Seals: Mechanical.
Motor: Totally enclosed fan-cooled enclosure. Comply with requirements in Division 23
Section "Common Motor Requirements for HVAC Equipment."

Transfer Pump Control Panel: Factory mounted and wired and including the following:
1.
2.

NEMA 250, Type 12 enclosure.
Single-point, field power connection to [fused disconnect switch] [non-fused disconnect
switch].
a.

3.

NEMA-rated motor controller, hand-off-auto switch, and overcurrent protection for each
motor.
a.

4.
5.
6.
7.
8.
9.
10.

Branch power circuit to each motor and to controls with a disconnect switch or
circuit breaker.

Alternating control indicated by control sequence for each pump.

Terminal blocks with numbered and color-coded wiring to match wiring diagram.
Metal raceway for factory-installed wiring outside of enclosures. Make connections to
motor with liquidtight conduit.
Removable control mounting plate.
Visual indication of on/off status and pump failure alarm with momentary test push button.
Audible alarm and silence switch.
Visual indication of elapsed run time, graduated in hours.
Fusible, control-circuit transformer.

I.

Transfer Pump Start-Stop Control Sequence: Deaerator water-level controller controls lead
pump; alternator switches lead and lag pump(s) [after each start] [to equalize run time]; failure
of lead pump switches to lag pump[ and sounds audible alarm].

J.

Transfer Pump Continuous-Run Control Sequence: Lead pump runs continuously while
deaerator is operating; deaerator water-level controller modulates water-level-control valve; lead
and lag pump(s) switch to equalize run time; lag pump operates if lead pump fails[; pump failure
sounds audible alarm].

K.

Building Management System Interface: Factory install hardware to enable building management
system to monitor and display points.
1.

2.4

Hardwired Monitoring Points: On/off status for each pump[, failure alarm for each
pump] [, low-water level alarm] [, high-water level alarm] <Insert monitoring>.

BLOWDOWN SEPERATOR
A.

Description: Vented to atmosphere pressure vessel with tangential inlet with the following
features
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B.

Construction:
1.
The separator shall be manufactured in accordance with ASME code for 250 psig design
and tested to 375 psig
2.
Provide separator with National Board stamping and “U” symbol. (Required in Michigan
and Utah)
3.
The separator shall be furnished with 150# flanged connections for 2” NPS and larger.
4.
The separator shall include a minimum 3/8” stainless stell striking plate at the point of inlet
impingement.
5.
Temperature regulating valve automatically controls discharge water temperature.
6.
Thermometer on discharge water in well.

C.

Accessories:
1.
Provide an electric solenoid valve to automatically control the flow of cold water by
responding to temperature changes sensed by the thermostatic bulb in the after cooler
fitting.
2.
Furnish a bi-metal thermometer with necessary adaptor bushing
3.
Furnish a cast iron strainer to protect the solenoid valve
4.
Provide floor stand
5.
Provide wall mounting bracket

2.5
A.

CAPACITIES AND CHARACTERISTICS
Makeup Water Temperature: 60 deg. F.

B.

Capacity: Capable of raising temperature of condensate and makeup water to within 3 deg F (2
deg C) of saturated steam temperature.

C.

Minimum Working Pressure: [50 psig (345 kPa).][atmospheric.]

D.

Operating Pressure Range: [Atmospheric] [From 2 to 15 psig (14 to 104 kPa)].

E.

Resultant Oxygen Content: Not more than [0.03] [0.005] cc/L through an operating range
between 3 and 100 percent of full load.

F.

Storage Tank:
1.
2.

G.

Tank Capacity to Overflow: <Insert gal. (L).>
Storage Time: [10] <Insert number> minutes.

Feedwater Pumps:
1.
2.
3.
4.
5.
6.
7.
8.

No. of Pumps: [Duplex] <Insert quantity>.
Flow Rate: <Insert gpm.>
Rated Operating Temperature: Same as tank.
Head Pressure: <Insert psig.>
Horsepower: <Insert hp.>
Speed: <Insert rpm.>
Volts: [115] [208] [230] [460] <Insert value> V.
Phase: [Single] [Three].
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9.
H.

No. of Pumps: [Duplex] <Insert quantity>.
Flow Rate: <Insert gpm.>
Rated Operating Temperature: Same as tank.
Head Pressure: <Insert psig.>
Horsepower: <Insert hp.>
Speed: <Insert rpm.>
Volts: [115] [208] [230] [460] > V.
Phase: [Single] [Three].
Hertz: 60.

Blowdown Separators (Vented to Atmosphere): ASME rated pressure vessel construction
(without ASME stamps) with tangential inlet with the following features:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

2.6

Tank Capacity to Overflow:
Storage Time: <Insert number> minutes.

Transfer Pumps:
1.
2.
3.
4.
5.
6.
7.
8.
9.

J.

Hertz: 60.

Surge Tank:
1.
2.

I.
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3/8” thick stainless wear steel plate.
2” inlet.
6” vent.
5” drain.
Support legs and floor brickets.
Drain fitting.
Strainer and check valve for cooling water.
Temperature regulating valve automatically controls discharge water temperature.
Thermometer on discharge water in well.
Flanged connections at 2” NPS and larger.

CONTROLS
A.

The Manufacturer/Supplier is responsible for including and providing the following related to
data integration with and to the building automation system/environmental control system
(Specification Section 23 09 00).
1.

2.

All hardware, firmware and software components required to provide the [BACnet
MS/TP][LONMark][BACnet Ethernet IP][Modbus RTU] protocol interface necessary
to transmit the specified data points to the BAS system. The equipment manufacturer
and/or equipment supplier is responsible for identifying and coordinating the required
controls protocol with the successful ECC Contractor. The final result of the coordination
shall be indicated on the written equipment submittal.
On-site technical labor to assist the ECC Contractor with the data integration and to verify
the specified data points, including data values, change of state values and units and are
communicated properly and completely to the BAS system. On-site technical assistance
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3.

shall not be less than a minimum of 4 hours total time on the job site for each piece of
equipment installed with this time split over two separate site visits. Allow a minimum of
2 hours to assist the ECC Electrician and coordinate wiring terminations and a minimum
of 2 hours to assist the ECC Programmer to confirm data connectivity. On-site technical
assistance shall continue beyond these minimum times stated at no cost to the Owner nor
revisions to the Contract amount nor schedule until such time as the Engineer of Record
determines that the equipment operation, startup and graphics are satisfactory.
The equipment submittal shall state whether the equipment manufacturer or the equipment
supplier is providing each of these items with personnel names and mobile phone numbers
included in the submittal:
a.
b.

2.7
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On-site technical labor to assist the ECC Electrician.
On-site technical labor to assist the ECC Programmer with data connectivity and
graphics.

FACTORY FINISHES
A.

Manufacturer's standard paint in standard colors, applied to factory-assembled and -tested unit
before shipping.

B.

Do not paint aluminum, galvanized-steel, and stainless-steel surfaces.

2.8

SOURCE QUALITY CONTROL
A.

Fabricate and label deaerator tanks according to ASME Boiler and Pressure Vessel Code:
Section VIII, "Pressure Vessels," Division 1.

B.

Factory install and test piping that connects pumps to tanks according to [ASME B31.1, "Power
Piping] [ASME B31.9, "Building Services Piping]."

C.

Factory test performance and certify test results on packaged deaerator units, according to
ASME PTC 12.3, before shipping to Project.

PART 3 - EXECUTION
3.1

EXAMINATION
A.

Before deaerator installation, examine roughing-in for concrete equipment bases, anchor-bolt
sizes and locations, and piping and electrical connections to verify actual locations, sizes, and
other conditions affecting performance, maintenance, and operations.
1.
2.

Final deaerator locations indicated on Drawings are approximate. Determine exact
locations before roughing-in for piping and electrical connections.
Proceed with installation only after unsatisfactory conditions have been corrected.
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INSTALLATION
A.

Install deaerators level on concrete base. Concrete base is specified in Division 23 Section
"Common Work Results for HVAC," and concrete materials and installation requirements are
specified in Division 03.

B.

Vibration Isolation: Elastomeric isolator pads with a minimum static deflection of 0.25 inch (6.35
mm). Vibration isolation devices and installation requirements are specified in Division 23
Section “Vibration and Seismic Controls for HVAC Piping and Equipment.”

C.

Install deaerators to permit access for service and maintenance. Verify anode removal access
required prior to placing the equipment.

D.

Support piping independent of pumps.

E.

Install base-mounted pumps on concrete base with grouted base frame.

F.

Install all parts and materials not factory installed.

G.

Extend overflow drains to floor drains.

H.

Extend vent piping to outside and terminate with manufacturer-approved cap furnished with
deaerator.

I.

Install piping adjacent to machine to allow service and maintenance.

J.

Insulate all piping whether factory fabricated or field installed. Provide insulation jackets.

K.

Insulate tanks. Provide insulation jackets.

3.3

CONNECTIONS
A.

Steam and condensate piping installation requirements are specified in other Division 23
Sections. Drawings indicate general arrangement of piping, fittings, and specialties.

B.

Connect steam and condensate piping to tank tappings with shutoff valves and unions or flanges
at each connection.

C.

Connect condensate drains, pump-discharge piping, vents, overflow drains, makeup water, steam
supply, and cooling water piping.

D.

Install wiring to makeup water valve in conduit.

3.4

FIELD QUALITY CONTROL
A.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections. Report
results in writing.
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B.

Tests and Inspections:
1.
2.
3.
4.
5.
6.
7.

Inspect field-assembled components and equipment installation, including piping and
electrical connections, for compliance with requirements.
Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
Verify bearing lubrication.
Verify proper motor rotation.
Verify water operating height marked on the unit is correct.
Confirm chemical injection points, quills and chemical types with the water treatment
provider will meet deaerator manufacturer’s requirements.
Test Reports: Prepare a written report to record the following:
a.
b.
c.

C.
3.5
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Test procedures used.
Test results that comply with requirements.
Test results that do not comply with requirements and corrective action taken to
achieve compliance with requirements.

Remove and replace malfunctioning equipment and retest as specified above.
STARTUP SERVICE

A.

Engage a factory-authorized service representative to perform startup service.

B.

Complete installation and startup checks according to manufacturer's written instructions and do
the following:
1.
2.
3.
4.
5.
6.
7.

Set deaerator makeup water-level controls. Verify operating water level, high level, low
level and alarm settings.
Verify bearing lubrication.
Verify proper motor rotation.
Start pumps according to manufacturer's written instructions.
Verify resultant oxygen content. Set and record any valve settings.
Set deaerator operating pressure.
Demonstrate anode replacement.

C.

Submit handwritten startup report with additional copy directly to Owner’s maintenance manager
and the Engineer while still located on the project site.

D.

One week after startup, perform verification of proper operation of deaerator. Meet with the
Owner and the water treatment provider to confirm proper steam system operation. Submit
written report of the results to the Owner and the Engineer.

3.6

ADJUSTING AND CLEANING
A.

Adjust initial temperature and pressure set points.
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B.

Set field-adjustable switches and circuit-breaker trip ranges.

C.

Clean strainers.

3.7
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DEMONSTRATION
A.

Train Owner's maintenance personnel to adjust, operate, and maintain deaerators. Refer to
Division 01 Section "Demonstration and Training." Training shall consist of a minimum of four
hours on-site with the Owner’s maintenance staff.

END OF SECTION 23 53 16
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SECTION 26 05 00 - COMMON WORK RESULTS FOR ELECTRICAL
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

B.

Requirements in this Section apply to all Division 26 Sections.

1.2

SUMMARY
A.

This Section includes the following:
1.
2.
3.
4.
5.
6.
7.

1.3

Scope of Work and Construction Considerations.
Coordination Drawings.
Quality Assurance.
Submittal Requirements.
Change Orders.
Delivery, Storage, and Handling.
Coordination.

SCOPE OF WORK AND CONSTRUCTION CONSIDERATIONS
A.

This Specification and the associated Drawings govern the furnishing, installation, testing, and
placing into satisfactory operation the Electrical Systems.

B.

Contractor shall provide all new materials indicated on the Drawings and/or in these
Specifications, and all items required to make his portion of the Electrical Work a finished and
working system.

C.

Refer to the Construction Manager’s scope statements for complete scope of work description.

D.

All work that will produce excessive noise or interference with normal building operations, as
determined by the Owner, shall be scheduled with the Owner. It may be necessary to schedule
such work during unoccupied hours. The Owner reserves the right to determine when restricted
construction hours will be required.

1.4

COORDINATION DRAWINGS
A.

Definitions:
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1.
Coordination Drawings: A compilation of the pertinent layout and system drawings that
show the sizes and locations, including elevations, of system components and required
access areas to ensure that no two objects will occupy the same space.

2.

B.

a.

Mechanical trades shall include, but are not limited to, mechanical equipment,
ductwork, fire protection systems, plumbing piping, medical gas systems, hydronic
piping, steam and steam condensate piping, and any item that may impact
coordination with other disciplines.

b.

Electrical trades shall include, but are not limited to, electrical equipment, conduit
1.5” and larger, conduit racks, cable trays, pull boxes, transformers, raceway,
busway, lighting, ceiling-mounted devices, and any item that may impact
coordination with other disciplines.

c.

Communications trades shall include, but are not limited to, technology equipment,
racks, conduit 1.5” and larger, conduit racks, cable trays, ladder rack, pull boxes,
raceway, ceiling-mounted devices, and any item that may impact coordination with
other disciplines.

d.

Maintenance clearances and code-required dedicated space shall be included.

e.

The coordination drawings shall include all underground, underfloor, infloor, in
chase, and vertical trade items.

The contractors shall use the coordination process to identify the proper sequence of
installation of all utilities above ceilings and in other congested areas, to ensure an
orderly and coordinated end result, and to provide adequate access for service and
maintenance.

Participation:
1.

The contractors and subcontractors responsible for work defined above shall participate
in the coordination drawing process.

2.

One contractor shall be designated as the Coordinating Contractor for purposes of
preparing a complete set of composite electronic CAD coordination drawings that include
all applicable trades, and for coordinating the activities related to this process. The
Coordinating Contractor for this project shall be the Mechanical Contractor.
a.

3.

The Coordinating Contractor shall utilize personnel familiar with requirements of
this project and skilled as draftspersons/CAD operators, competent to prepare the
required coordination drawings.

Electronic CAD drawings shall be submitted to the Coordinating Contractor for addition
of work by other trades. TRC will provide electronic file copies of drawings for
contractor’s use if the contractor signs and returns an “Electronic File Transfer” waiver
provided by TRC. TRC will not consider blatant reproductions of original file copies an
acceptable alternative for coordination drawings.

4.
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C.
Drawing Requirements:
1.

The file format and file naming convention shall be coordinated with and agreed to by all
contractors participating in the coordination process and the Owner.
a.

D.
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Scale of drawings:
1)

General plans: 1/4 Inch = 1 '-0" (minimum).

2)

Mechanical, electrical, communication rooms, and including
surrounding areas within 10 feet: 1/2 Inch = 1'-0" (minimum).

3)

Shafts and risers: 1/2 Inch = 1'-0" (minimum).

4)

Sections of shafts and mechanical and electrical equipment rooms: 1/4 Inch
= 1 '-0" (minimum).

5)

Sections of congested areas: 1/2 Inch = 1'-0" (minimum).

the

b.

Ductwork layout drawings shall be the baseline system for other components.
Ductwork layout drawings shall be modified to accommodate other components as
the coordination process progresses.

c.

There may be more drawings required for risers, top and bottom levels of electrical
rooms, and shafts.

d.

The minimum quantity of drawings will be established at the first coordination
meeting and sent to the Architect and Engineer for review. Additional drawings
may be required if other areas of congestion are discovered during the coordination
process.

General:
1.

Coordination drawing files shall be made available to the Architect, Engineer, and
Owner’s Representative. The Architect and Engineer will only review identified conflicts
and give an opinion, but will not perform as a coordinator.

2.

A plotted set of coordination drawings shall be available at the project site.

3.

Coordination drawings are not shop drawings and shall not be submitted as such.

4.

The contract drawings are schematic in nature and do not show every fitting and
appurtenance for each utility. Each contractor is expected to have included in his bid
sufficient fittings, material, and labor to allow for adjustments in routing of utilities made
necessary by the coordination process and to provide a complete and functional system.

5.

The contractors will not be allowed additional costs or time extensions due to
participation in the coordination process.
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6.
The contractors will not be allowed additional costs or time extensions for additional
fittings, reroutings or changes of duct size, that are essentially equivalent sizes to those
shown on the drawings and determined necessary through the coordination process.

1.5

7.

The Architect and Engineer reserves the right to determine space priority of equipment in
the event of spatial conflicts or interference between equipment, piping, conduit, ducts,
and equipment provided by the trades.

8.

Changes to the contract documents that are necessary for systems installation and
coordination shall be brought to the attention of the Architect and Engineer.

9.

Access panels shall preferably occur only in gypsum board walls or plaster ceilings
where indicated on the drawings.
a.

Access to mechanical, electrical, technology, and other items located above the
ceiling shall be through accessible lay-in ceiling tile areas.

b.

Potential layout changes shall be made to avoid additional access panels.

c.

Additional access panels shall not be allowed without written approval from the
Architect and Engineer at the coordination drawing stage.

d.

Providing additional access panels shall be considered after other alternatives are
reviewed and discarded by the Architect, Engineer, and the Owner's
Representative.

e.

When additional access panels are required, they shall be provided without
additional cost to the Owner.

10.

Complete the coordination drawing process and obtain sign off of the drawings by all
contractors prior to installing any of the components.

11.

Conflicts that result after the coordination drawings are signed off shall be the
responsibility of the contractor or subcontractor who did not properly identify their work
requirements, or installed their work without proper coordination.

12.

Updated coordination drawings that reflect as-built conditions may be used as record
documents.

QUALITY ASSURANCE
A.

Contractor’s Responsibility Prior to Submitting Pricing Data:
1.

The Contractor is responsible for constructing complete and operating systems. The
Contractor acknowledges and understands that the drawings are of a representative nature
only and may include imperfect data, interpreted codes, utility guidelines, threedimensional conflicts, and required field coordination items. Such details can be
corrected when identified prior to ordering material and starting installation. The
Contractor agrees to carefully study and compare the individual Contract Documents and
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report at once in writing to the Design Team any deficiencies the Contractor may
discover. The Contractor further agrees to require each subcontractor to likewise study
the documents and report at once any deficiencies discovered.
2.

B.

C.

D.

The Contractor shall resolve all reported deficiencies with the Architect/Engineer prior to
awarding any subcontracts, ordering material, or starting any work with the Contractor’s
own employees. Any work performed prior to receipt of instructions from the Design
Team will be done at the Contractor’s risk.

Qualifications:
1.

Only products of reputable manufacturers are acceptable.

2.

All Contractors and subcontractors shall employ only workers skilled in their trades.

Compliance with Codes, Laws, Ordinances:
1.

Conform to all State Codes.

2.

Conform to all requirements of the City of Chicago, Laws, Ordinances, and other
regulations having jurisdiction.

3.

Conform to all published standards of the University of Chicago.

4.

If there is a discrepancy between the codes and regulations and these specifications, the
Architect/Engineer shall determine the method or equipment to be used.

5.

If the Contractor notes, at the time of bidding, any parts of the drawings or specifications
that do not comply with the codes or regulations, he shall inform the Architect/Engineer
in writing, requesting a clarification. If there is insufficient time for this procedure, he
shall submit with his proposal a separate price to make the system comply with the codes
and regulations.

6.

All changes to the system made after letting of the contract in order to comply with codes
or requirements of Inspectors shall be made by the Contractor without cost to the Owner,
Architect, or Engineer.

7.

If there is a discrepancy between manufacturer's recommendations and these
specifications, the manufacturer's recommendations shall govern.

8.

All rotating shafts and/or equipment shall be completely guarded from all contact. Partial
guards and/or guards that do not meet all applicable OSHA standards are not acceptable.
Contractor is responsible for providing this guarding if it is not provided with the
equipment supplied.

Permits, Fees, Taxes, Inspections:
1.

Procure all applicable permits and licenses.
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2.
Abide by all laws, regulations, ordinances, and other rules of the State or Political
Subdivision where the work is done, or as required by any duly constituted public
authority.

E.

F.

3.

Pay all charges for permits or licenses.

4.

Pay all fees and taxes imposed by the State, Municipal and/or other regulatory bodies.

5.

Pay all charges arising out of required inspections by an authorized body.

6.

Pay all charges arising out of required contract document reviews associated with the
project and as initiated by the Owner or authorized agency/consultant.

7.

Where applicable, all fixtures, equipment and materials shall be listed by Underwriters’
Laboratories, Inc. and approved by FM Global.

Utility Company Requirements:
1.

Secure from the appropriate private or public utility company all applicable requirements.

2.

Comply with all utility company requirements.

3.

Make application for and pay for utility connections and metering systems.

Examination of Drawings:
1.

The drawings are diagrammatic in nature, intended to convey the scope of the work and
to indicate the general arrangements and locations of equipment, outlets, etc., and the
approximate sizes of equipment.

2.

Contractor shall determine the exact locations of equipment and rough-ins, and the exact
routing of pipes and ducts to best fit the layout of the job.

3.

Scaling of the drawings is not sufficient or accurate for determining these locations.

4.

Where job conditions require reasonable changes in indicated arrangements and
locations, such changes shall be made by the Contractor at no additional cost to the
Owner, Architect, or Engineer.

5.

Because of the scale of the drawings, certain basic items, such as fittings, boxes, valves,
unions, etc., may not be shown, but where required by other sections of the specifications
or required for proper installation of the work, such items shall be furnished and installed.

6.

If an item is either on the drawings, in the specifications, or in the code, it shall be
included in this contract.

7.

Determination of quantities of material and equipment required shall be made by the
Contractor from the documents. Where discrepancies arise between drawings, schedules
and/or specifications, the greater number shall govern.
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8.
Where used in these documents, the word "furnish" shall mean supply for use, the word
"install" shall mean connect complete and ready for operation, and the word "provide"
shall mean to supply for use and connect complete and ready for operation.

G.

1.6

Any item listed as furnished shall also be installed, unless otherwise noted.

b.

Any item listed as installed shall also be furnished, unless otherwise noted.

Field Measurements:
1.

H.

a.

Verify all pertinent dimensions at the job site before ordering any materials or fabricating
any supports, pipes or ducts.

Electronic Media/Files:
1.

Construction drawings for this project have been prepared utilizing AutoCAD.

2.

Contractors and Subcontractors may request electronic media files of the contract
drawings and/or copies of the specifications. Specifications will be provided in PDF
format.

3.

Upon request for electronic media, the Contractor shall complete and return a signed
“Electronic File Transmittal” form provided by TRC.

4.

If the information requested includes floor plans prepared by others, the Contractor will
be responsible for obtaining approval from the appropriate Design Professional for use of
that part of the document.

5.

The electronic contract documents can be used for preparation of shop drawings and asbuilt drawings only. The information may not be used in whole or in part for any other
project.

6.

The drawings prepared by TRC for bidding purposes may not be used directly for
ductwork layout drawings or coordination drawings.

7.

The use of these CAD documents by the Contractor does not relieve them from their
responsibility for coordination of work with other trades and verification of space
available for the installation.

8.

The information is provided to expedite the project and assist the Contractor with no
guarantee by TRC as to the accuracy or correctness of the information provided. TRC
accepts no responsibility or liability for the Contractor’s use of these documents.

SUBMITTAL REQUIREMENTS
A.

General Submittal Requirements: In addition to the requirements of Division 1, the following
are required:
1.

Transmittal Sheet.

COMMON WORK RESULTS FOR ELECTRICAL

26 05 00 - 7

Dekalb Housing Authority
May 10, 2019
Taylor Street Plaza Boilers Replacement
RFP-19-0064
TRCWW#19SPI413
a.
Date.
b.
Project title and number.
c.
Contractor’s and subcontractors’ name and address.
d.
Division of work (e.g., fire protection, plumbing, heating, ventilating, etc.).
e.
Description of items submitted and relevant specification number (only one
specification number per submittal).
f.
Notations of deviations from the contract documents.
g.
Other pertinent data.
2.

Submittal Cover Sheet: All of the information provided on the Transmittal Sheet, plus:
a.
b.

c.
3.

Submittal content shall include the following:
a.
b.
c.
d.
e.
f.

g.
h.
i.

B.

C.

Supplier and manufacturer’s names and addresses.
Contractor’s review stamp indicating he has thoroughly reviewed and approved all
shop drawings before submitting them to the Architect/Engineer. The Contractor
shall stamp, date and sign each submittal certifying it has been reviewed.
Unstamped submittals will be rejected.
Space for Architect/Engineer’s review stamp

Fabrication/layout drawings.
Manufacturer’s specification cut sheets with features, options and dimensions.
Listed codes and standards.
Wiring and control diagrams.
Physical characteristics (size, weight, shipping notes, service requirements).
Every page shall be marked up with project specific annotations and strikeouts to
clearly identifying models, options, capacities, etc. being provided in compliance
with the contract documents.
Contractor shall use the same nomenclature as the contract documents.
Reproduction of the contract documents alone is not acceptable for submittals.
Incomplete or improperly prepared submittals will be rejected without review.
Partial submittals will only be reviewed with prior approval from the
Architect/Engineer.

Processing Time: Allow enough time for submittal review, including time for resubmittals, as
follows. Time for review shall commence on Engineer’s receipt of submittal.
1.

Initial review: Allow 10 business days for initial review of each submittal. Allow
additional time if processing must be delayed to permit coordination with subsequent
submittals. Engineer will advise Contractor when a submittal must be delayed for
coordination.

2.

Concurrent review: Where concurrent review of submittals by Architect/Engineer’s
Consultants, Owner or other parties is required, allow 15 business days for initial review
of each submittal.

Submittal Schedule:
1.

Contractor shall submit all submittals to the Engineer for initial review within 30 days of
award of contract, or within the first 10% of the duration of the project, whichever is less.
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Submittals which require processing completion prior to 40 business days after award of
contract shall be scheduled with the Engineer at least 15 business days in advance of their
requested due date.

D.

2.

Submittals shall be reviewed by the Architect/Engineer before releasing any equipment
for manufacture or shipment.

3.

Contractor’s responsibility for errors, omissions, code compliance, or deviation from the
contract documents in submittals is not relieved by the Architect/Engineer’s review.

4.

Submittals shall be submitted electronically as PDF files in compliance with the naming,
formatting, and organization requirements in Division 1.

Operations Manual: Include the following:
1.

Final processed submittals of all Division 26 specification sections.

2.

Subcontractor contact list including name, phone number and e-mail contact information.

3.

Valve tag charts.

4.

Field reports, including piping pressure testing.

5.

Startup reports for all electrical systems.

6.

Certifications of piping systems, equipment or systems if specified in the individual
specification section.

7.

Operations and maintenance information for all electrical equipment.

8.

Final, coordinated record drawings.
a.

Submit one set of Record Drawings for review by Architect/Engineer prior to
submission of closeout documents. Record Drawings shall be submitted using the
established submittal process.

b.

Upon satisfactory review of the Record Drawing submittals by Engineer, provide
three (3) printed sets of the Record Drawings and three (3) copies in electronic
format with closeout documents

c.

Paper Record Drawings shall be printed full size using the same sheet size as the
construction documents issued to the contractor with the contractor’s title block.
1)

Electronic Record Drawings shall include AutoCAD compatible files and
individual PDF files named by sheet and organized in folders by disciplines.
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1.7
CHANGE ORDERS
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A.

A detailed material and labor takeoff shall be prepared for each change order, along with labor
rates and markup percentages. Change orders with inadequate breakdown will be rejected.

B.

Change order work shall not proceed until authorized.

1.8

DELIVERY, STORAGE, AND HANDLING
A.

Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and
moisture.

B.

Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.

C.

Deliver, store and install materials and equipment (including supports and hangers) such that
they are maintaining “as-new” condition (e.g. no rust) upon installation and up through the date
of Substantial Completion. Account for environmental conditions of the construction site and
schedule work accordingly.

D.

Do not allow any materials nor equipment to be stored in standing water.

E.

Keep all bearings properly lubricated and all belts properly tensioned and aligned.

F.

Coordinate the installation of heavy and large equipment with the General Contractor and/or
Owner. If the Electrical Contractor does not have prior documented experience in rigging and
lifting similar equipment, he/she shall contract with a qualified lifting and rigging service that
has similar documented experience. Follow all equipment lifting and support guidelines for
handling and moving.

G.

Contractor is responsible for moving equipment into the building and/or site. Contractor shall
review site prior to bid for path locations and any required building modifications to allow
movement of equipment. Contractor shall coordinate his/her work with other trades.

1.9

COORDINATION
A.

Arrange for conduit spaces, chases, slots, and openings in building structure during progress of
construction, to allow for electrical installations.

B.

Coordinate installation of required supporting devices and set sleeves in poured-in-place
concrete and other structural components as they are constructed.

C.

Coordinate requirements for access panels and doors for electrical items requiring access that
are concealed behind finished surfaces. Access panels and doors are specified in Division 08
Section "Access Doors and Frames."
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D.
Existing Utilities: Do not interrupt utilities serving facilities occupied or partially occupied by
the Owner or others unless specifically allowed under the following conditions and then only
after arranging to provide temporary utility services according to requirements indicated.
1.
2.
3.
E.

Notify Owner at least seven days in advance of proposed utility interruptions. Identify
extent and duration of utility interruptions.
Indicate method of proposed utility interruptions in detail.
Do not proceed with proposed utility interruptions without Owner’s permission.

Coordinate new installations with the existing installations which will remain in place and be
reutilized or those that are abandoned in place. Provide transitions and fittings in piping as well
as extra lengths of ductwork and piping as required to route around these existing installations.
Illustrate all such fittings on the as-built drawings submittal. Existing installations include
HVAC, plumbing, electrical, and other building systems components including, but not limited
to, ductwork, diffusers, hydronic piping, drain/vent piping, plumbing piping, fire protection
piping, fire protection heads, electrical conduits, lights, etc. Coordinate installation of above
ceiling components and devices such that maintenance access is achieved at the completion of
the project when all ceiling mounted components are installed. Coordinate with all trades.
Ultimate responsibility for any rework required to achieve maintenance access is the
responsibility of the Contractor responsible for coordination as noted in Division 1 Sections.
The required maintenance access is defined here for this contract:
1.

2.

A person with a 24” arm length can stand on a folding ladder which rests on the finished
floor and which does not extend through the ceiling grid. All lights and diffusers remain
in the grid when defining maintenance access. Ceiling tiles with sprinkler heads, smoke
detectors, fire alarm devices and other system devices remain in the grid when defining
maintenance access. Light fixtures and diffusers/grilles remain in the ceiling grid when
defining maintenance access.
While standing on a step of this ladder which is rated for standing upon and while not
leaning against the ceiling grid, this person can touch and visually monitor the following
items with both hands at the same time:
a.
b.
c.

Sanitary piping cleanouts.
Shutoff valves, balance valves and flow control valves.
Pressure gauges and thermometers.

F.

Locate buried utility and distribution services within the project area.

G.

Provide temporary connections to maintain existing systems in service during the construction.
This may include piping, power, controls and water, as well as other connections as required.

H.

Provide the Owner a schedule prior to the start of demolition with phased selected demolition
identified by system and by floor. Identify required outages on the schedule and any temporary
measures required to maintain existing systems in service.

I.

Coordinate the electrical demolition with all aspects of demolition and temporary construction
(including dust barriers) by other trades.
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PART 2 - PRODUCTS
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NOT APPLICABLE
PART 3 - EXECUTION
3.1

JOBSITE SAFETY
A.

3.2

Neither the professional activities of the Architect/Engineer, nor the presence of the Architect/Engineer, his employees, or subconsultants at a construction site, shall relieve the Contractor and other entity of their obligations, duties and responsibilities including, but not limited to,
construction means, methods, sequence, techniques or procedures necessary for performing, superintending or coordinating all portions of the work of construction in accordance with the
contract documents and any health or safety precautions required by any regulatory agencies.
The Architect/Engineer and his or her personnel have no authority to exercise any control over
any construction contractor or other entity or their employees in connection with their work or
any health or safety precautions. The Contractor is solely responsible for jobsite safety. The Architect/Engineer and the Architect/Engineer’s consultants shall be indemnified and shall be
made additional insureds under the Contractor’s general liability insurance policy.
EXCAVATION, FILL, BACKFILL, COMPACTION

A.

B.

General:
1.

Prior to the commencement of any excavation or digging, the Contractor shall verify all
underground utilities with the regional utility locator. Provide prior notice to the locator
before excavations. Contact information for most regional utility locaters can be found by
calling 811.

2.

The Contractor shall do all excavating, filling, backfilling and compacting associated
with his work.

Excavation:
1.

Make all excavations to accurate, solid, undisturbed earth, and to proper dimensions.

2.

Where excavations are made in error below foundations, concrete of same strength as
specified for the foundations or thoroughly compacted sand-gravel fill, as determined by
the Architect/Engineer, shall be placed in such excess excavations. Place thoroughly
compacted, clean, stable fill in excess excavations under slabs on grade, at the Contractor's expense.

3.

Trim bottom and sides of excavations to grades required for foundations.

4.

Protect excavations against frost and freezing.

5.

Take care in excavating not to damage surrounding structures, equipment or buried pipe.
Do not undermine footing or foundation.
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6.
Perform all trenching in a manner to prevent cave-ins and risk to workmen.

C.

7.

Where original surface is pavement or concrete, the surface shall be saw cut to provide
clean edges and assist in the surface restoration.

8.

Where satisfactory bearing soil for foundations is not found at the indicated levels, the
Architect/Engineer or their representative shall be notified immediately, and no further
work shall be done until further instructions are given by the Architect/Engineer or their
representative.

Dewatering:
1.

D.

E.

Contractor shall furnish, install, operate and remove all dewatering pumps and pipes
needed to keep trenches and pits free of water.

Underground Obstructions:
1.

Known underground piping, foundations, and other obstructions in the vicinity of construction are shown on the drawings. Use great care in making installations near underground obstruction.

2.

If objects not shown on the drawings are encountered, remove, relocate, or perform extra
work as directed by the Architect/Engineer.

Fill and Backfilling:
1.

No rubbish or waste material is permitted for fill or backfill.

2.

Provide all necessary sand for backfilling.

3.

Dispose of the excess excavated earth as directed.

4.

Backfill materials shall be suitable for required compaction, clean and free of perishable
materials and stones greater than 4 inches in diameter. Water shall not be permitted to
rise in unbackfilled trenches. No material shall be used for backfilling that contains frozen earth, debris or earth with a high void content.

5.

Backfill all trenches and excavations immediately after installing pipes, or removal of
forms, unless other protection is provided.

6.

Around piers and isolated foundations and structures, backfill and fill shall be placed and
consolidated simultaneously on all sides to prevent wedge action and displacement. Fill
and backfill materials shall be spread in 6 inch uniform horizontal layers with each layer
compacted separately to required density.

7.

Lay all piping on a compacted bed of sand at least 3 inches deep. Backfill around pipes
with sand, 6 inch layers, and compact each layer.

8.

Use sand for backfill up to grade for all piping under slabs or paved areas. All other piping shall have sand backfill to 6 inches above the top of the pipe.
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9.
Place all backfill above the sand in uniform layers not exceeding 6 inches deep. Each layer shall be placed, then carefully and uniformly tamped, to eliminate lateral or vertical
displacement.
10.

F.

3.3

Where the fill and backfill will ultimately be under a building, floor or paving, each layer
of fill shall be compacted to 95% of the maximum density determined by AASHTO Designation T-99 or ASTM Designation D-698. Moisture content of soil at time of compaction shall not exceed plus or minus 2% of optimum moisture content determined by
AASHTO T-99 or ASTM D-698 test.

Surface Restoration:
1.

Where trenches are cut through graded, planted or landscaped areas, the areas shall be restored to the original condition. Replace all planting removed or damaged to its original
condition. A minimum of 6 inches of topsoil shall be applied where disturbed areas are to
be seeded or sodded.

2.

Concrete or asphalt type pavement, seal coat, rock, gravel or earth surfaces removed or
damaged shall be replaced with comparable materials and restored to original condition.

ARCHITECT/ENGINEER OBSERVATION OF WORK
A.

The Contractor shall provide seven (7) calendar days’ notice to the Architect/Engineer prior to:
1.
2.
3.

Placing fill over underground and underslab utilities.
Covering exterior walls, interior partitions and chases.
Installing hard or suspended ceilings and soffits.

B.

The Architect/Engineer will have the opportunity to review the installation and provide a written report noting deficiencies requiring correction. The Contractor’s schedule shall account for
these reviews and show them as line items in the approved schedule.

C.

Above-Ceiling Final Observation
1.

All work above the ceilings must be complete prior to the Architect/Engineer’s review.
This includes, but is not limited to:
a.
b.
c.

3.4

Pipe insulation is installed and fully sealed.
Pipe wall penetrations are sealed.
Pipe identification and valve tags are installed.

2.

In order to prevent the Above-Ceiling Final Observation from occurring too early, the
Contractor shall review the status of the work and certify, in writing, that the work is
ready for the Above-Ceiling Final Observation.

3.

It is understood that if the Architect/Engineer finds the ceilings have been installed prior
to this review and prior to 7 days elapsing, the Architect/Engineer may not recommend
further payments to the contractor until such time as full access has been provided.

PROJECT CLOSEOUT
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A.
The following paragraphs supplement the requirements of Division 1.
B.

C.

3.5
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Final Jobsite Observation:
1.

The Contractor is required to review the completion status of the project and certify that
the job is ready for the final jobsite observation.

2.

The Contractor shall sign the attached certification and return it to the Architect/Engineer
so that the final observation can be scheduled.

3.

It is understood that if the Architect/Engineer finds the job not ready for the final observation and that additional trips and observations are required to bring the project to completion, the costs incurred by the Architect/Engineer’s additional time and expenses will
be deducted from the Contractor’s contract retainage prior to final payment at the completion of the job.

Before final payment is authorized, this Contractor must submit the following:
1.

Operation and maintenance manuals with copies of reviewed shop drawings.

2.

Record documents including reproducible drawings and specifications.

3.

A report documenting the instructions given to the Owner's representatives complete with
the number of hours spent in the instruction. The report shall bear the signature of an authorized agent of This Contractor and shall be signed by the Owner's representatives.

4.

Start-up reports on all equipment requiring a factory installation inspection or start-up.

5.

Provide spare parts, maintenance, and extra materials in quantities specified in individual
specification sections. Deliver to project site and place in location as directed; receipt by
Owner to Architect/Engineer required prior to final payment approval.

OPERATION AND MAINTENANCE MANUALS
A.

B.

General:
1.

Provide an electronic copy of the O&M manuals as described below for Architect/Engineer’s review. The electronic copy shall be corrected as required to address the
Architect/Engineer’s comments. Once corrected, electronic copies and paper copies shall
be distributed as directed by the Architect/Engineer.

2.

Reviewed O&M manuals shall be completed and in the Owner's possession prior to
Owner's acceptance and at least 10 days prior to instruction of operating personnel.

Electronic Submittal Procedures:
1.

Distribution: Email the O&M manual as attachments to all parties designated by the Architect/Engineer.

2.

Transmittals: Each submittal shall include an individual electronic letter of transmittal.
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3.
Format: Electronic submittals shall be in PDF format only. Scanned copies, in PDF format, of paper originals are acceptable. Submittals that are not legible will be rejected. Do
not set any permission restrictions on files; protected, locked, or secured documents will
be rejected.
4.

C.

File Names: Electronic submittal file names shall include the relevant specification section number followed by a description of the item submitted, as follows. Where possible,
include the transmittal as the first page of the PDF instead of using multiple electronic
files.
a.

O&M file name: O&M.div26.contractor.YYYYMMDD

b.

Transmittal file name: O&Mtransmittal.div26.contractor.YYYYMMDD

5.

File Size: Electronic file size shall be limited to a maximum of 4MB. Larger files shall be
divided into files that are clearly labeled as “1 of 2”, “2 of 2”, etc.

6.

Provide the Owner with a reviewed copy of the O&M manual on compact discs (CD),
digital video discs (DVD), or flash drives with a permanently affixed label, printed with
the title “Operation and Maintenance Instructions”, title of the project and subject matter
of disc/flash drive when multiple disc/flash drives are required.

7.

All text shall be searchable.

8.

Bookmarks shall be used, dividing information first by specification section, then systems, major equipment and finally individual items. All bookmark titles shall include the
nomenclature used in the construction documents and shall be an active link to the first
page of the section being referenced.

Paper Copy Submittal Procedures:
1.

Once the electronic version of the manuals has been reviewed by the Architect/Engineer,
three (3) paper copies of the O&M manual shall be provided to the Owner. The content
of the paper copies shall be identical to the corrected electronic copy.

2.

Binder Requirements: The Contractor shall submit three sets of O&M manuals in heavy
duty, locking three ring binders. Incorporate clear vinyl sheet sleeves on the front cover
and spine for slip-in labeling. “Peel and stick” labels are not acceptable. Sheet lifters
shall be supplied at the front of each notebook. The three-ring binders shall be 1/2" thicker than initial material to allow for future inserts. If more than one notebook is required,
label in consecutive order. For example; 1 of 2, 2 of 2. No other form of binding is acceptable.

3.

Binder Labels: Label the front and spine of each binder with “Operation and Maintenance
Instructions”, title of project, and subject matter.

4.

Index Tabs: Divide information by specification section, major equipment, or systems using index tabs. All tab titling shall be clearly printed under reinforced plastic tabs. All
equipment shall be labeled to match the identification in the construction documents.
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D.
Operation and Maintenance Instructions shall include:

3.6
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1.

Title Page: Include title page with project title, Architect, Engineer, Contractor, all subcontractors, and major equipment suppliers, with addresses, telephone numbers, website
addresses, email addresses and point of contacts. Website URLs and email addresses
shall be active links in the electronic submittal.

2.

Table of Contents: Include a table of contents describing specification section, systems,
major equipment, and individual items.

3.

Copies of all final reviewed shop drawings and submittals. Include Architect’s/Engineer’s shop drawing review comments and change orders. Insert the individual
shop drawing directly after the Operation and Maintenance information for the item(s) in
the review form.

4.

Copy of final reviewed test and balance reports.

5.

Copies of all factory inspections and/or equipment startup reports.

6.

Copies of warranties.

7.

Schematic wiring diagrams of the equipment that have been updated for field conditions.
Field wiring shall have label numbers to match drawings.

8.

Dimensional drawings of equipment.

9.

Capacities and utility consumption of equipment.

10.

Detailed parts lists with lists of suppliers.

11.

Operating procedures for each system.

12.

Maintenance schedule and procedures. Include a chart listing maintenance requirements
and frequency.

13.

Repair procedures for major components.

14.

List of lubricants in all equipment and recommended frequency of lubrication.

15.

Instruction books, cards, and manuals furnished with the equipment.

INSTRUCTING THE OWNER'S REPRESENTATIVES
A.

Adequately instruct the Owner's designated representatives in the maintenance, care, and operation of all systems installed under this contract.

B.

Provide verbal and written instructions to the Owner's representatives by FACTORY
PERSONNEL in the care, maintenance, and operation of the equipment and systems.
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C.
The Owner has the option to make a video recording of all instructions. Coordinate schedule of
instructions to facilitate this recording.
D.

The instructions shall include:
1.
2.
3.
4.

Explanation of all system flow diagrams.
Maintenance of equipment.
Start-up procedures for all major equipment.
Explanation of seasonal system changes.

E.

The Architect/Engineer shall be notified of the time and place instructions will be given to the
Owner's representatives so he or his representative can attend if desired.

F.

Refer to the respective specification sections for minimum hours of instruction for each system.

G.

The Contractor shall prepare a detailed, written training agenda and submit it to the Architect/Engineer a minimum of two weeks prior to the formal training for approval. The written
agenda shall include specific training points within the items described above. For example:
how to adjust setpoints, troubleshooting, proper start-up, proper shut-down, seasonal changes,
draining, venting, changing filters, changing belts, etc. Failure to provide and follow an approved training agenda may result in additional training required at the expense of the Contractor.

H.

Operating Instructions:

3.7

1.

Contractor is responsible for all instructions to the Owner's representatives for the electrical systems.

2.

If the Contractor does not have staff that can adequately provide the required instructions
he shall include in his bid an adequate amount to reimburse the Owner for the Architect/Engineer to perform these services.

SYSTEM COMMISSIONING
A.

The electrical systems shall be complete and operating. System start-up, testing, balancing, and
satisfactory system performance is the responsibility of the Contractor. This includes calibration
and adjustments of all controls, noise level adjustments and final adjustments as required.

B.

Contractor shall adjust the electrical systems and controls during the one year warranty period,
as required, to provide satisfactory operation.

C.

All operating conditions and control sequences shall be tested during the start-up period. Test
all interlocks, safety shutdowns, controls, and alarms.

D.

The Contractor, subcontractors, and equipment suppliers shall have skilled technicians to ensure
that all systems perform properly. If the Architect/Engineer is requested to visit the job site for
trouble shooting, assisting in start-up, obtaining satisfactory equipment operation, resolving installation and/or workmanship problems, equipment substitution issues or unsatisfactory system
performance, including call backs during the warranty period, through no fault of the design; the
Contractor shall reimburse the Owner on a time and materials basis for services rendered at the
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Architect/Engineer's standard hourly rates in effect when the services are requested. The Contractor shall pay the Owner for services required that are product, installation or workmanship
related. Payment is due within 30 days after services are rendered.
3.8

RECORD DOCUMENTS
A.

3.9

The following paragraph supplements Division 1 requirements:
1.

Contractor shall maintain at the job site a separate and complete set of electrical
coordination drawings and specifications on which he shall clearly and permanently mark
in complete detail all changes made to the electrical systems.

2.

Mark drawings to:
a.

Indicate revisions to piping size and location, both exterior and interior. Note
changes specifically due to Change Orders or RFI’s by name and number

b.

Identify devices, requiring periodic maintenance or repair.

c.

Identify and dimension from column lines actual locations of all equipment,
underground piping (including inverts), mains and branches of piping systems,
valves, and control system devices.

3.

Mark specifications to show formally documented substitutions; Change Orders, and
actual equipment and materials used.

4.

Record changes daily and keep the marked drawings
Architect/Engineer's examination at any normal work time.

5.

Upon completing the job, and before final payment is made, give the marked-up
drawings to the Architect/Engineer.

available

for

the

PAINTING
A.

This Contractor shall paint the following items:
1.

All equipment that is marred or damaged prior to the Owner's acceptance. Paint and color
shall match original equipment paint and shall be obtained from the equipment supplier if
available.

2.

Equipment in finished areas that will be painted to match the room decor will be painted
by others. Should this Contractor install equipment in a finished area after the area has
been painted, he shall have the equipment and all its supports, hangers, etc., painted to
match the room decor.

3.

Equipment cabinets, casings, covers, metal jackets, etc., in equipment rooms or concealed
spaces, shall be furnished in standard or prime finish, free from scratches, abrasions,
chips, etc.
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4.
Equipment in occupied spaces, or if standard to the unit, shall have a baked primer with
baked enamel finish coat free from scratches, abrasions, chips, etc. If color option is
specified or is standard to the unit, this Contractor shall, before ordering, verify with the
Architect/Engineer his color preference and furnish this color.

B.

3.10

5.

All equipment in unfinished areas such as boiler room, electrical spaces, storage room,
etc., furnished by this Contractor. Equipment furnished with a factory coat of paint and
enamel need not be painted, provided the factory applied finish is not marred or spattered.
If so, equipment shall be refinished with the same paint as was factory applied.

6.

All outdoor uninsulated steel piping the color selected by Owner or Architect/Engineer.

After surfaces have been thoroughly cleaned and are free of oil, dirt, and other foreign matter;
paint all pipes and equipment with the following:
a.

Bare Metal Surfaces - Apply one coat of primer suitable for the metal being
painted. Finish with two coats of Alkyd base enamel paint.

b.

Insulated Surfaces - Paint insulation jackets with two coats of semi-gloss acrylic
latex paint.

c.

Color of paint shall be as selected by the Architect.

ADJUST AND CLEAN

A.

Thoroughly clean all equipment and systems prior to the Owner's final acceptance of the project. Clean all foreign paint, grease, oil, dirt, labels, stickers, and other foreign material from all
equipment.

B.

Clean all areas where moisture is present. Immediately report any mold, biological growth, or
water damage.

C.

Remove all rubbish, debris, etc., accumulated during construction from the premises.

3.11

SPECIAL REQUIREMENTS

A.

Contractor shall coordinate the installation of all equipment, valves, dampers, operators, etc.,
with other trades to maintain clear access area for servicing.

B.

All equipment shall be installed in such a way to maximize access to parts needing service or
maintenance. Review the final field location, placement, and orientation of equipment with the
Owner’s designated representative prior to setting equipment.

C.

Installation of equipment or devices without regard to coordination of access requirements and
confirmation with the Owner’s designated representative will result in removal and reinstallation of the equipment at the Contractor’s expense.

3.12

IAQ MAINTENANCE FOR OCCUPIED FACILITIES UNDER CONSTRUCTION
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A.
Contractors shall make all reasonable efforts to prevent construction activities from affecting
the air quality of the occupied areas of the building or outdoor areas near the building. These
measures shall include, but not be limited to:
1.

All contractors shall endeavor to minimize the amount of contaminants generated during
construction. Methods to be employed shall include, but not be limited to:
a.

Minimizing the amount of dust generated.

b.

Reducing solvent fumes and VOC emissions.

c.

Maintain good housekeeping practices, including sweeping and periodic dust and
debris removal. There should be no visible haze in the air.

d.

Protect stored on-site and installed absorptive materials from moisture damage.

2.

Request that the Owner designate an IAQ representative.

3.

Review and receive approval from the Owner’s IAQ representative for all IAQ related
construction activities and negative pressure containment plans.

4.

Inform the IAQ representative of all conditions that could adversely impact IAQ, including operations that will produce higher than normal dust production or odors.

5.

Schedule activities that may cause IAQ conditions that are not acceptable to the Owner’s
IAQ representative during unoccupied periods.

6.

Request copies of and follow all of the Owner’s IAQ and infection control policies.

7.

Unless no other access is possible, the entrance to construction site shall not be through
the existing facility.

8.

To minimize growth of infectious organisms, do not permit damp areas in or near the
construction area to remain for over 24 hours.

9.

In addition to the criteria above, provide measures as recommended in the SMACNA
“IAQ Guidelines for Occupied Buildings Under Construction”.

END OF SECTION 260500
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SECTION 26 05 19 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following:
1.
2.

1.3

Building wires and cables rated 600 V and less.
Connectors, splices, and terminations rated 600 V and less.

SUBMITTALS
A.

Product Data: For each type of product indicated.

B.

Field quality-control test reports.

1.4

QUALITY ASSURANCE
A.

Contractor with qualifications and minimum ten (10) years experience in installation, splicing
and testing of low voltage power conductors may be considered at discretion of
Architect/Engineer, as acceptable agency.

B.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in City of
Chicago Electrical Code, Article 100, by a testing agency acceptable to authorities having
jurisdiction, and marked for intended use.

C.

Comply with City of Chicago Electrical Code.

PART 2 - PRODUCTS
2.1

CONDUCTORS AND CABLES
A.

Available Manufacturers: Subject to compliance with requirements, provide products by one of
the following:
1.
2.

Encore Wire.
Nexans.
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3.
Southwire Company.
4.
United Copper Industries.
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B.

Copper Conductors: Comply with NEMA WC 70.

C.

Conductor Insulation: Comply with NEMA WC 70 for Types THW and THHN-THWN.

2.2

CONNECTORS AND SPLICES
A.

Available Manufacturers: Subject to compliance with requirements, provide products by one of
the following:
1.
2.
3.
4.
5.

B.

AFC Cable Systems, Inc.
Hubbell Power Systems, Inc.
O-Z/Gedney; EGS Electrical Group LLC.
3M; Electrical Products Division.
Tyco Electronics Corp.

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.

PART 3 - EXECUTION
3.1

CONDUCTOR MATERIAL APPLICATIONS
A.

Feeders: Copper. Stranded.

B.

Branch Circuits: Copper Stranded.

C.

The minimum conductor size shall be #12 AWG.

D.

Voltage Drop: Branch circuit conductors shall be sized for a maximum voltage drop of 3
percent to comply with the requirements of ASHRAE Standard 90.1-2007. The following are
minimum allowable conductor sizes based on circuit length. The circuit length shall be
measured from the branch panelboard to the furthest device in that circuit. The phase and
neutral conductors shall be sized as indicated on the entire length of that circuit unless a larger
size conductor is indicated on the drawings.
1.

Conductor sizes for 20A/1-Phase/120 volt circuits shall be as follows unless noted
otherwise:
a.
b.
c.
d.

Circuit length of 0 to 95 feet: #12 awg.
Circuit length of 96 to 150 feet: #10 awg.
Circuit length of 151 to 235 feet: #8 awg.
Circuit length of 236 to 380 feet: #6 awg.
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3.2
CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS
A.

Feeders: Type THHN-THWN, single conductors in raceway.

B.

Branch Circuits (minimum #12 AWG): Type THHN-THWN, single conductors in raceway
with green ground conductor for normal power circuit.

C.

Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainlesssteel, wire-mesh and strain relief device at terminations to suit application.

D.

Class 1 Control Circuits: Type THHN-THWN, in raceway.

E.

Class 2 Control Circuits: Type THHN-THWN, in raceway.

3.3

INSTALLATION OF CONDUCTORS AND CABLES
A.

Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B.

Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

C.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will
not damage cables or raceway.

D.

Identify and color-code conductors and cables according to Division 26 Section "Identification
for Electrical Systems."

E.

Each branch circuit shall be provided with a dedicated neutral conductor. Sharing of the neutral
conductor between multiple circuits will not be allowed.

F.

A single raceway shall be limited to a maximum of six current carrying conductors.

3.4

CONNECTIONS
A.

Tighten electrical connectors and terminals according to manufacturer's published torquetightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

B.

Make splices and taps that are compatible with conductor material and that possess equivalent
or better mechanical strength and insulation ratings than unspliced conductors.

C.

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack.

3.5

FIELD QUALITY CONTROL
A.

Perform tests and inspections and prepare test reports.
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B.
Tests and Inspections:
1.

After installing conductors and cables and before electrical circuitry has been energized,
test feeder conductors for compliance with requirements.
a.

2.
C.
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Megger Test for insulation integrity.

Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

Remove and replace malfunctioning units and retest as specified above.

END OF SECTION 26 05 19
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEM
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.
1.3

This Section includes methods and materials for grounding systems and equipment.
SUBMITTALS

A.
1.4

Product Data: For each type of product indicated.
QUALITY ASSURANCE

A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in City of
Chicago electrical Code, by a testing agency acceptable to authorities having jurisdiction, and
marked for intended use.

B.

Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS
2.1

CONDUCTORS
A.

Insulated Conductors: Tinned-copper wire or cable insulated for 600 V unless otherwise
required by applicable Code or authorities having jurisdiction.

B.

Bare Copper Conductors:
1.
2.
3.
4.
5.
6.

Solid Conductors: ASTM B 3.
Stranded Conductors: ASTM B 8.
Tinned Conductors: ASTM B 33.
Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in
diameter.
Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
Bonding Jumper: Copper tape, braided conductors, terminated with copper ferrules; 15/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.
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7.
Tinned Bonding Jumper: Tinned-copper tape, braided conductors, terminated with
copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.
2.2

CONNECTORS
A.

Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having
jurisdiction for applications in which used, and for specific types, sizes, and combinations of
conductors and other items connected.

B.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy, bolted pressure-type,
with at least two bolts.

EXECUTION
2.3

APPLICATIONS
A.

Conductors: Stranded conductors.

B.

Conductor Terminations and Connections:
1.

2.4

Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

EQUIPMENT GROUNDING
A.

Install insulated equipment grounding conductors for all electrical distribution, in addition to
those required by City of Chicago Electrical Code and as follows:
1.
2.
3.
4.
5.
6.

B.

2.5

Feeders and branch circuits.
Lighting circuits.
Receptacle circuits.
Single-phase motor and appliance branch circuits.
Three-phase motor and appliance branch circuits.
Flexible raceway runs.

Telecommunication Room:
documents.

Ground bus as per this section and as shown on contract

INSTALLATION
A.

Grounding Conductors: Route along shortest and straightest paths possible, unless otherwise
indicated or required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.

B.

Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance,
except where routed through short lengths of conduit.
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1.
Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate
any adjacent parts.
2.
Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install so
vibration is not transmitted to rigidly mounted equipment.
C.

Pull Boxes:
1.

D.

Junction Boxes and Device Boxes:
1.

E.

Provide grounding type bushings on conduit entrance into pull boxes. The equipment
grounding conductor shall be bonded to the box via threaded, locking type ground
bushing at the conduit entrance.

Bond junction boxes and device boxes to the equipment grounding conductor within the
branch circuit serving the box via an approved method.

Panelboards:
1.

Bond panelboards to the equipment grounding conductor within the feeder conduit by a
threaded grounding type insulated bushing at the conduit entrance into the tub. The
equipment grounding conductor shall continue from the bushing to the panelboard
ground bus and be bonded.

END OF SECTION 26 05 26
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SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following:
1.

B.

Hangers and supports for electrical equipment and systems.

Related Sections include the following:
1.

Division 26 Section Raceways and Boxes for Electrical Systems

2.

DEFINITIONS

C.

EMT: Electrical metallic tubing.

D.

IMC: Intermediate metal conduit.

E.

RMC: Rigid metal conduit.

1.3

PERFORMANCE REQUIREMENTS
A.

Delegated Design:
Design supports for multiple raceways, including comprehensive
engineering analysis by a qualified professional engineer, using performance requirements and
design criteria indicated.

B.

Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

C.

Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

1.4

SUBMITTALS
A.

Product Data: For the following:
1.

Steel slotted support systems.
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B.
Shop Drawings: Show fabrication and installation details and include calculations for the
following:
1.
2.
3.
1.5

Trapeze hangers. Include Product Data for components.
Steel slotted channel systems. Include Product Data for components.
Equipment supports.

QUALITY ASSURANCE
A.

Comply with City of Chicago Building Code.

PART 2 - PRODUCTS
2.1

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
A.

Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.
1.

Available Manufacturers: Subject to compliance with requirements, provide product by
one of the following:
a.
b.
c.
d.
e.
f.
g.

2.
3.

Allied Tube & Conduit.
Cooper B-Line, Inc.; a division of Cooper Industries.
ERICO International Corporation.
GS Metals Corp.
Thomas & Betts Corporation.
Unistrut; Tyco International, Ltd.
Wesanco, Inc.

Metallic Coatings: Hot-dip galvanized after fabrication and applied according to
MFMA-4.
Channel Dimensions: Selected for applicable load criteria.

B.

Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C.

Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated
fittings, designed for types and sizes of raceway or cable to be supported.

D.

Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of
threaded body and insulating wedging plug or plugs for non-armored electrical conductors or
cables in riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces
as required to suit individual conductors or cables supported. Body shall be malleable iron.

E.

Structural Steel for Fabricated Supports and Restraints:
shapes, and bars; black and galvanized.
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F.
Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or
their supports to building surfaces include the following:
1.

Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in hardened
portland cement concrete with tension, shear, and pullout capacities appropriate for
supported loads and building materials in which used.
a.

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:
1)
2)
3)
4)
5)

2.
3.
4.
5.
6.

Cooper B-Line, Inc.; a division of Cooper Industries.
Empire Tool and Manufacturing Co., Inc.
Hilti Inc.
ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
MKT Fastening, LLC.

Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.
Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural element.
Through Bolts: Structural type, hex head, and high strength. Comply with
ASTM A 325.
Toggle Bolts: All-steel springhead type.
Hanger Rods: Threaded steel.

PART 3 - EXECUTION
3.1

APPLICATION
A.

Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

B.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT, IMC, and RMC as required by the Chicago Electric Code. Minimum rod size shall be 1/4
inch (6 mm) in diameter. Support conduit within 10” from box and bend, maximum 10’ apart
and minimum of one support for conduit length.

C.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support
system, sized so capacity can be increased by at least 25 percent in future without exceeding
specified design load limits.
1.

D.

Secure raceways and cables to these supports with single-bolt conduit clamps using
spring friction action for retention in support channel.

Single Conduits 1-1/2-Inch and Smaller: Conduit clamps for supporting single conduits shall be
bolt type clamps. The use of spring type clamps will not be permitted. They shall apply for
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raceways serving branch circuits and low voltage systems above suspended ceilings and for
fastening raceways for trapeze supports.
E.
3.2

The use of powder-actuated fasteners will not be permitted.
SUPPORT INSTALLATION

A.

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

B.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 lb (90 kg).

C.

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods
unless otherwise indicated by code:
1.
2.
3.
4.
5.
6.
7.

D.

3.3

To Wood: Fasten with lag screws or through bolts.
To New Concrete: Bolt to concrete inserts.
To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.
To Existing Concrete: Expansion anchor fasteners.
To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.
To Light Steel: Sheet metal screws.
Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate by means
that meet seismic-restraint strength and anchorage requirements.

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.
PAINTING

A.

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.
1.

B.

Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05
mm).

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 26 05 29
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SECTION 26 05 33 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following:
1.
2.

1.3

Raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
Surface raceway.

DEFINITIONS
A.

EMT: Electrical metallic tubing.

B.

FMC: Flexible metal conduit.

C.

IMC: Intermediate metal conduit.

D.

LFMC: Liquidtight flexible metal conduit.

1.4

SUBMITTALS
A.

1.5

Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.
QUALITY ASSURANCE

A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in Chicago
Electric Code , Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

B.

Comply with City of Chicago Electrical Code.

C.

Product shall be UL approved.

D.

Comply with ANSI C2.
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PART 2 - PRODUCTS
2.1
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METAL CONDUIT AND TUBING
A.

Available Manufacturers: Subject to compliance with requirements, provide product by one of
the following:
1.
2.
3.
4.
5.
6.
7.
8.

AFC Cable Systems, Inc.
Alflex Inc., a unit of Southwire.
Allied Tube & Conduit; a Tyco International Ltd. Co.
Anamet Electrical, Inc.; Anaconda Metal Hose.
Electri-Flex Co.
Republic Conduit, a unit of Tenaris.
Western Tube and Conduit Corporation.
Wheatland Tube Company.

B.

Rigid Steel Conduit: ANSI C80.1.

C.

Aluminum Rigid Conduit: ANSI C80.5.

D.

IMC: ANSI C80.6.

E.

EMT: ANSI C80.3.

F.

FMC: Zinc-coated steel.

G.

LFMC: Flexible steel conduit with PVC jacket and UL label.

H.

Fittings for Conduit (Including all Types and Flexible and Liquidtight): NEMA FB 1; listed for
type and size raceway with which used, and for application and environment in which installed.
1.
Fittings for EMT: Steel or die-cast, compression type.
2.
Fittings for Rigid and Intermediate Steel Conduit: Threaded rigid steel conduit.

I.

Joint Compound for Rigid Steel Conduit or IMC: Listed for use in cable connector assemblies,
and compounded for use to lubricate and protect threaded raceway joints from corrosion and
enhance their conductivity.

2.2

METAL WIREWAYS
A.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1.
2.
3.

B.

Cooper B-Line, Inc.
Hoffman.
Square D; Schneider Electric.

Description: Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise
indicated.
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1.
Indoor, JIC type, minimum 16 gage, 14 gage for 6” X 6” or larger, finish with gray
enamel finish.
C.

Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, holddown straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

D.

Finish: Manufacturer's standard enamel finish.

2.3

SURFACE RACEWAYS
A.

Surface Metal Raceways: Two section, rectangular, Galvanized steel with snap-on covers.
Manufacturer's standard enamel finish in color selected by Architect.
1.

Manufacturers: Subject to compliance with requirements, provide product by one of the
following:
a.
b.
c.

2.4

Thomas & Betts Corporation.
Walker Systems, Inc.; Wiremold Company (The).
Wiremold Company (The); Electrical Sales Division.

BOXES, ENCLOSURES, AND CABINETS
A.

Available Manufacturers: Subject to compliance with requirements, provide product by one of
the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
EGS/Appleton Electric.
Erickson Electrical Equipment Company.
Hoffman.
Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
O-Z/Gedney; a unit of General Signal.
RACO; a Hubbell Company.
Robroy Industries, Inc.; Enclosure Division.
Spring City Electrical Manufacturing Company.
Thomas & Betts Corporation.
Walker Systems, Inc.; Wiremold Company (The).

B.

Sheet Metal Outlet and Device Boxes: NEMA OS 1, minimum 4” X 4” X 2-1/8” deep. Provide
with single gang plaster ring unless two gang plaster ring is specifically noted elsewhere to be
provided.

C.

Cast-Metal Outlet and Device Boxes: NEMA FB 1, Type FD, with gasketed cover. Minimum
4” X 4” X 2-1/8” deep. Provide with single gang plaster ring unless two gang plaster ring is
specifically noted elsewhere to be provided.

D.

Metal Floor Boxes: Cast or sheet metal, fully adjustable, rectangular.
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Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
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F.

Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1 gasketed cover.

G.

The box support bracket shall be with support leg to eliminate movement of box in wall. The
box support shall be attached to metal stud by using screw gun. The box support shall have an
offset for drywall.

H.

Device rough-in boxes shall be securely and rigidly attached and supported plumb, level and
true to the building lines using one of the following:
1.
2.
3.

I.

Screw Gun Box Brackets: Preset for metal stud 16” or 24” on center, depth set for 2-1/2”
deep electrical box. Install using screw gun.
Box Mounting Bracket: Allow 4” or 4-11/16” boxes. Bendable leg serves as a bracket
stabilizer.
Extension Plate Bracket: Allow outlet boxes 12” or 18” offset from either metal stud
track or a stud. Allow 4” or 4-11/16” outlet boxes, 2-1/8” deep, bracket with bendable
stabilizer leg for use on 2-1/2” and 3-1/2” metal studs for bracket sterilizer.

Hinged-Cover Enclosures: Continuous hinged door in front cover with flush latch and
concealed hinge (door-in-door) unless otherwise indicated.
1.
2.
3.
4.

Metal Enclosures: NEMA 250, Type 1, galvanized-steel box with removable interior
panel and removable front, finished inside and out with manufacturer's standard enamel.
Key latch to match panelboards.
Metal barriers to separate wiring of different systems and voltage.
Accessory feet where required for freestanding equipment.

PART 3 - EXECUTION
3.1

RACEWAY APPLICATION
A.

Indoors: Apply raceway product as specified herein, unless otherwise indicated:
1.
Concealed in interior walls: EMT
2.
Concealed in exterior walls: GRC
3.
Floor slab penetrations: GRC
4.
Exposed conduit above 8’ above finished floor: EMT
5.
Exposed conduit below 8’ above finished floor: GRC
6.
Panel Feeder: EMT.
7.
Connection to Vibrating Equipment (including transformers and hydraulic, pneumatic,
electric solenoid, or motor-driven equipment): LFMC.
8.
Damp or Wet Locations: Rigid steel conduit.

B.

Outdoors: Apply raceway product as specified herein, unless otherwise indicated:
1. Exposed above grade: Rigid Aluminum

C.

Minimum Raceway Size: 3/4-inch (21-mm) trade size.
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Do not install aluminum conduits in contact with concrete.
3.2
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INSTALLATION
A.

Comply with NECA 1 for installation requirements applicable to products specified in Part 2
except where requirements on Drawings or in this Article are stricter.

B.

Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hotwater pipes. Install horizontal raceway runs above water and steam piping.

C.

Complete raceway installation before starting conductor installation.

D.

Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical
System”

E.

Arrange stub-ups so curved portions of bends are not visible above the finished slab.

F.

Install no more than the equivalent of three 90-degree bends in any conduit run except for
communications conduits, for which fewer bends are allowed.

G.

Conceal conduit within finished walls and ceilings, unless otherwise indicated.

H.

Raceways embedded in slabs or below slab inside the building envelope are not permitted
unless shown on Contract Documents.

I.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

J.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors, including bushing for size No. 6 AWG and larger conductors.

K.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end
of pull wire.

L.

Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway
sealing fittings at the following points:
1.
2.

M.

Where conduits pass from warm to cold locations, such as boundaries of conditioned
spaces.
Where otherwise required by City of Chicago Electrical Code.

Flexible Conduit Connections: Use maximum of 72 inches (1830 mm) of flexible conduit for
recessed and semi-recessed lighting fixtures, use LFMC for equipment subject to vibration,
noise transmission, or movement; transformers, motors and damp/wet location.
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Set metal floor boxes level and flush with finished floor surface.
3.3
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DEVICE ROUGH-IN BOX
A.

Finish plates shall not span different types of wall finishes either vertically or horizontally.
Plates shall cover mortar joints and cut openings completely.

B.

Outlet, junction and pull boxes, and their covers shall have corrosion protection suitable for the
atmosphere in which they are installed. Provide gaskets for all boxes installed outside and other
wet or damp locations (tunnels, crawl spaces, pits, etc.).

C.

Outlet boxes shall be protected to prevent entrance of plaster, and debris shall be thoroughly
cleaned from the box prior to installation of conductors.

D.

Single gang opening outlet boxes shall be mounted with the long axis vertical unless otherwise
noted for horizontal mounting. Three or more gang boxes shall be mounted with the long axis
horizontal.

E.

Finish plates shall be a type designed, intended, and appropriate for the use and location.

F.

Existing outlet boxes are being reused, provide extension rings compatible with new wall
surfaces or finishes.

G.

Provide outlet box with barrier for grouped or ganged light switched where voltage between
adjacent switches exceeds 300 volt AC per City of Chicago Electrical Code.

3.4

METAL RACEWAY
A.

Metal raceway duct shall be installed level and true to building construction lines such that
removable or hinged covers can be operated to be fully accessible.

B.

Routing shall be pre-planned by the Contractor to assure right-of-way and accessibility; routing
indicated by Contract Documents shall be considered schematic in nature and may require job
site alteration to avoid interference.

C.

Metal raceway duct shall be adequately supported at not more than 5'-0" intervals. The support
accessories shall be of the same manufacturer as metal raceway.

D.

Metal raceway duct penetrations of walls shall be unbroken lengths, scaled to the wall opening;
dead ends shall be closed with manufactured closures.

E.

Metal raceway duct to be installed surface mounted; flush in wall or in floor as indicated by the
Contract Documents.

F.

Provide approved wall flanges and fully seal all penetrations of fire and smoke rated walls and
partitions, cutting and patching as needed.

G.

Provide divider to compartment the metal raceway duct as indicated by Contract Documents.
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3.5
FIRESTOPPING
A.

May 10, 2019

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly. Firestopping materials and installation requirements
are specified in Division 7 Section "Firestopping."

END OF SECTION 26 05 33
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SECTION 26 05 53 – IDENTIFICATION FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following:
1.
2.
3.
4.
5.
6.

1.3

Identification for raceway.
Identification for conductors and communication and control cable.
Warning labels and signs.
Instruction signs.
Equipment identification labels.
Miscellaneous identification products.

SUBMITTALS
A.

Product Data: For each electrical identification product indicated.

B.

Identification Schedule: An index of nomenclature of electrical equipment and system
components used in identification signs and labels.

1.4

QUALITY ASSURANCE
A.

Comply with ANSI A13.1 and ANSI C2.

B.

Comply with City of Chicago Electrical Code.

C.

Comply with 29 CFR 1910.145.

1.5

COORDINATION
A.

Coordinate identification names, abbreviations, colors, and other features with requirements in
the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation
and Maintenance Manual, and with those required by codes, standards, and 29 CFR 1910.145.
Use consistent designations throughout Project.

B.

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.
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C.
Coordinate installation of identifying devices with location of access panels and doors.
D.

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS
2.1

CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION
MATERIALS
A.

2.2

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils (0.08
mm) thick by 1 to 2 inches (25 to 50 mm) wide.
WARNING LABELS AND SIGNS

A.

Comply with City of Chicago Electrical Code and 29 CFR 1910.145.

B.

Metal-Backed, Butyrate Warning Signs: Weather-resistant, non-fading, preprinted, celluloseacetate butyrate signs with 0.0396-inch (1-mm) galvanized-steel backing; and with colors,
legend, and size required for application. 1/4-inch (6.4-mm) grommets in corners for mounting.
Nominal size, 10 by 14 inches (250 by 360 mm).

C.

Warning label and sign shall include, but are not limited to, the following legends:
1.
Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 42."

2.3

INSTRUCTION SIGNS
A.

Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs
up to 20 sq. in. (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes.
1.
2.
3.

2.4

Engraved legend with black letters on white face.
Punched or drilled for mechanical fasteners.
Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.

EQUIPMENT IDENTIFICATION LABELS
A.

2.5

Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting.
White letters on a black background for utility power. Minimum letter height shall be 3/8 inch
(10 mm).
DEVICE, RECEPTACLE AND SWITCH LABELS

A.

Identify associated circuit number and panelboard with indelible black marker on the interior of
the device cover plate.
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B.
Special Receptacles:
1.

2.6

May 10, 2019

Special purpose receptacles shall include a legend appropriate for load serviced and
labeled as specified in Paragraph A.

MISCELLANEOUS IDENTIFICATION PRODUCTS
A.

Cable Ties: Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.
1.
2.
3.
4.

Minimum Width: 3/16 inch (5 mm).
Tensile Strength: 50 lb (22.6 kg), minimum.
Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
Color: Black, except where used for color-coding.

B.

Paint: Paint materials and application requirements are specified in Division 9 painting
Sections.

C.

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.

PART 3 - EXECUTION
3.1

APPLICATION
A.

Power-Circuit Conductor Identification: For primary and secondary conductors in pull and
junction boxes, use indelible black marker on the cover to identify the circuit and panelboard
associated with the conductors. Branch-Circuit Conductor Identification: Where there are
conductors for more than three branch circuits in same junction or pull box, use marker tape.
Identify each ungrounded conductor according to source and circuit number.

B.

Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source
and circuit number.

C.

Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control,
signal, sound, intercommunications, voice, and data connections.
1.
2.
3.

D.

Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and
pull points. Identify by system and circuit designation.
Use system of marker tape designations that is uniform and consistent with system used
by manufacturer for factory-installed connections.
Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and
Operation and Maintenance Manual.

Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Comply
with 29 CFR 1910.145 and apply self-adhesive warning labels. Identify system voltage with
white letters on a red background. Apply to exterior of door, cover, or other access.
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1.
Equipment Requiring Workspace Clearance According to NFPA 70: Unless otherwise
indicated, apply to door or cover of equipment but not on flush panelboards and similar
equipment in finished spaces.
E.

Instruction Signs:
1.

2.

F.

Operating Instructions: Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Install instruction
signs with approved legend where instructions are needed for system or equipment
operation.
Emergency Operating Instructions: Install instruction signs with white legend on a red
background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at
equipment used for power transfer.

Equipment Identification Labels: On each unit of equipment, install unique designation label
that is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.
Apply labels on each power and system equipment/panel power equipment. Label shall include
device identification and source.
1.

Labeling Instructions:
a.

b.
c.
2.

Equipment to Be Labeled:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

3.

Indoor Equipment: Engraved, laminated acrylic or melamine label. Unless
otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high
letters on 1-1/2-inch- (38-mm-) high label; where 2 lines of text are required, use
labels 2 inches (50 mm) high.
Outdoor Equipment: Engraved, laminated acrylic or melamine label.
Elevated Components: Increase sizes of labels and letters to those appropriate for
viewing from the floor.

Panelboards, electrical cabinets, and enclosures.
Access doors and panels for concealed electrical items.
Electrical switchgear and switchboards.
Motor-control centers.
Disconnect switches.
Enclosed circuit breakers.
Motor starters.
Push-button stations.
Contactors.
Remote-controlled switches, dimmer modules, and control devices.

Equipment Schedule:
a.
b.

Panelboards shall include correct, typewritten circuit directory cards identifying
load served by branch circuit protective devices.
Panelboards located in a renovated area shall have their schedules updated for all
spares, spaces and circuits connected to the panelboard.
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3.2
INSTALLATION
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A.

Verify identity of each item before installing identification products.

B.

Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

C.

Apply identification devices to surfaces that require finish after completing finish work.

D.

Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

E.

Attach non-adhesive signs and plastic labels with screws and auxiliary hardware appropriate to
the location and substrate.

F.

Color-Coding for Phase and Voltage Level Identification, 600 V and Less: Use the colors listed
below for feeder and branch-circuit conductors.
1.
2.

Color shall be factory applied or, for sizes larger than No. 10 AWG if authorities having
jurisdiction permit, field applied.
Colors for 208/120-V Circuits:
a.
b.
c.
d.
e.

3.

G.

Phase A: Black.
Phase B: Red.
Phase C: Blue.
Neutral: White.
Ground: Green.

Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum
distance of 6 inches (150 mm) from terminal points and in boxes where splices or taps are
made. Apply last two turns of tape with no tension to prevent possible unwinding.
Locate bands to avoid obscuring factory cable markings.

Painted Identification:
Sections.

Prepare surface and apply paint according to Division 9 painting

END OF SECTION 26 05 53
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SECTION 26 27 26 - WIRING DEVICES
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following:
1.
2.
3.

1.3

Receptacles, receptacles with integral GFCI, Receptacles with integral USB ports and
associated device plates.
Twist-locking receptacles.
Snap switches and wall-box dimmers.

DEFINITIONS
A.

1.4

GFCI: Ground-fault circuit interrupter.
SUBMITTALS

A.

Product Data: For each type of product indicated.

B.

Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing
label warnings and instruction manuals that include labeling conditions.

1.5

QUALITY ASSURANCE
A.

Source Limitations: Obtain each type of wiring device and associated wall plate through one
source from a single manufacturer. Insofar as they are available, obtain all wiring devices and
associated wall plates from a single manufacturer and one source.

B.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in Chicago
Electrical Code, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

C.

Comply with City of Chicago Electrical code.
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PART 2 - PRODUCTS
2.1
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MANUFACTURERS
A.

Manufacturers' Names:
Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:
1.
2.
3.
4.

2.2

Cooper Wiring Devices, a division of Cooper Industries, Inc. (Cooper).
Hubbell Incorporated, Wiring Device-Kellems (Hubbell).
Leviton Mfg. Company Inc. (Leviton).
Pass & Seymour/Legrand, Wiring Devices & Accessories (Pass & Seymour).

STRAIGHT BLADE RECEPTACLES
A.

Convenience Receptacles, 125 V, 20 A: Specification Grade Comply with NEMA WD 1,
NEMA WD 6 configuration 5-20R, and UL 498.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.

Cooper
Hubbell
Leviton
Pass & Seymour.

I
2.3

GFCI RECEPTACLES
A.

General Description: Specification grade Straight blade, non-feed-through type. Comply with
NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is
lighted when device is tripped.

B.

Duplex GFCI Convenience Receptacles, 125 V, 20 A:
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.

2.
C.

Cooper
Hubbell.
Leviton .
Pass & Seymour.

Description: Straight blade, 125 V, 20 A; NEMA WD 6 configuration 5-20R.

Duplex Convenience Receptacles with duplex USB power ports, 125 V, 20 A: Comply with
NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498 Supplement SD and UL 1310.
USB Charging ports rated at 3.1A.
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1.
Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.
2.4

Cooper.
Hubbell.
Leviton
Pass & Seymour

SNAP SWITCHES
A.

Comply with NEMA WD 1 and UL 20.

B.

Switches, Specification grade 120/277 V, 20 A:
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.

2.5

Cooper.
Hubbell.
Leviton.
Pass & Seymour 20AC1.

TWIST-LOCKING RECEPTACLES
A.

Single Convenience Receptacles: Comply with NEMA WD 1, NEMA WD 6 configuration as
noted on the drawings and UL 498.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.

2.6

Cooper.
Hubbell.
Leviton.
Pass & Seymour.

WALL-BOX DIMMERS
A.

Dimmer Switches: Modular, full-wave, solid-state units with integral, quiet on-off switches,
with audible frequency and EMI/RFI suppression filters.

B.

Control: Continuously adjustable slider; with single-pole or three-way switching. Comply with
UL 1472.

C.

Fluorescent Lamp Dimmer Switches: Modular; compatible with dimmer ballasts; trim
potentiometer to adjust low-end dimming; dimmer-ballast combination capable of consistent
dimming with low end not greater than 20 percent of full brightness.
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2.7
WALL PLATES
A.

Single and combination types to match corresponding wiring devices.
1.
2.
3.
4.

B.

2.8
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Plate-Securing Screws: Metal with head color to match plate finish.
Material for Finished Spaces: Smooth, high-impact thermoplastic.
Material for Unfinished Spaces: Smooth, high-impact thermoplastic.
Material for Damp Locations: Thermoplastic with spring-loaded lift cover, and listed and
labeled for use in "wet locations."

Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with type 3R weatherresistant thermoplastic with lockable cover.
FINISHES

A.

Color: Wiring device catalog numbers in Section Text do not designate device color.
1.
2.

Wiring Devices Connected to Normal Power System: Ivory.
.

PART 3 - EXECUTION
3.1

INSTALLATION
A.

B.

Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise
noted.
1.

Receptacles: 18 inches A.F.F. to center unless noted otherwise.

2.

Switches/dimmer/wall occupancy sensor:
otherwise.

Coordination with Other Trades:
1.

2.

3.
C.

46 inches A.F.F. to center unless noted

Take steps to insure that devices and their boxes are protected. Do not place wall finish
materials over device boxes and do not cut holes for boxes with routers that are guided by
riding against outside of the boxes.
Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust,
paint, and other material that may contaminate the raceway system, conductors, and
cables.
Install wiring devices after all wall preparation, including painting, is complete.

Conductors:
1.

Do not strip insulation from conductors until just before they are spliced or terminated on
devices.
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2.
Strip insulation evenly around the conductor using tools designed for the purpose. Avoid
scoring or nicking of solid wire or cutting strands from stranded wire.
3.
The length of free conductors at outlets for devices shall meet provisions of Chicago
Electric Code, Article 300, without pigtails.
4.
Existing Conductors:
a.
b.
c.
D.

Cut back and pigtail, or replace all damaged conductors.
Straighten conductors that remain and remove corrosion and foreign matter.
Pigtailing existing conductors is permitted provided the outlet box is large enough.

Device Installation:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Replace all devices that have been in temporary use during construction or that show
signs that they were installed before building finishing operations were complete.
Keep each wiring device in its package or otherwise protected until it is time to connect
conductors.
Do not remove surface protection, such as plastic film and smudge covers, until the last
possible moment.
Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm)
in length.
When there is a choice, use side wiring with binding-head screw terminals. Wrap solid
conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
Use a torque screwdriver when a torque is recommended or required by the manufacturer.
When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice
No. 12 AWG pigtails for device connections.
Tighten unused terminal screws on the device.
When mounting into metal boxes, remove the fiber or plastic washers used to hold device
mounting screws in yokes, allowing metal-to-metal contact.

E.

Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

F.

Dimmers:
1.
2.
3.

G.

3.2

Install dimmers within terms of their listing.
Verify that dimmers used for fan speed control are listed for that application.
Install unshared neutral conductors on line and load side of dimmers according to
manufacturers' device listing conditions in the written instructions.

Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension
vertical and with grounding terminal of receptacles on top. Group adjacent switches under
single, multigang wall plates.
IDENTIFICATION

A.

Comply with Division 26 Section "Identification for Electrical Systems."
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3.3
FIELD QUALITY CONTROL
A.

Perform tests and inspections and prepare test reports.
1.
2.

B.

May 10, 2019

Test Instruments: Use instruments that comply with UL 1436.
Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital
readout or illuminated LED indicators of measurement.

Tests for Convenience Receptacles:
1.
2.
3.
4.
5.
6.

Line Voltage: Acceptable range is 105 to 132 V.
Percent Voltage Drop under 15-A Load: A value of 5 percent or higher is not acceptable.
Ground Impedance: Values of up to 2 ohms are acceptable.
GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
Using the test plug, verify that the device and its outlet box are securely mounted.
The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit
breaker, poor connections, inadequate fault current path, defective devices, or similar
problems. Correct circuit conditions, remove malfunctioning units and replace with new
ones, and retest as specified above.

END OF SECTION 26 27 26
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SECTION 26 28 16 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

1.3

This Section includes the following individually mounted, enclosed switches and circuit
breakers:
1.
Non-fusible switches.
2.
Enclosures.
DEFINITIONS

A.

GFCI: Ground-fault circuit interrupter.

B.

HD: Heavy duty.

1.4

SUBMITTALS
A.

Product Data: For each type of enclosed switch, circuit breaker, accessory, and component
indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data
on features, performance, electrical characteristics, ratings, and finishes.
1.
2.
3.
4.

Enclosure types and details for types other than NEMA 250, Type 1.
Current and voltage ratings.
Short-circuit current rating.
Features, characteristics, ratings, and factory settings of individual overcurrent protective
devices and auxiliary components.

B.

Shop Drawings: Diagram power, signal, and control wiring.

C.

Field quality-control test reports including the following:
1.
2.
3.

Test procedures used.
Test results that comply with requirements.
Results of failed tests and corrective action taken to achieve test results that comply with
requirements.
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D.
Operation and Maintenance Data: For enclosed switches and circuit breakers to include in
emergency, operation, and maintenance manuals. In addition to items specified in Division 1
Section "Operation and Maintenance Data," include the following:
1.
2.
1.5

Manufacturer's written instructions for testing and adjusting enclosed switches and circuit
breakers.
Time-current curves, including selectable ranges for each type of circuit breaker.

QUALITY ASSURANCE
A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in City of
Chicago Electrical Code, Article 100, by a testing agency acceptable to authorities having
jurisdiction, and marked for intended use.

B.

Comply with City of Chicago Electrical Code.

C.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces
and other items. Comply with indicated maximum dimensions.

1.6

PROJECT CONDITIONS
A.

Environmental Limitations: Rate equipment for continuous operation under the following
conditions, unless otherwise indicated:
1.
2.

1.7

Ambient Temperature: Not less than minus 22 deg F (minus 30 deg C) and not
exceeding 104 deg F (40 deg C).
Altitude: Not exceeding 6600 feet (2010 m).

COORDINATION
A.

Coordinate layout and installation of switches, circuit breakers, and components with other
construction, including conduit, piping, equipment, and adjacent surfaces. Maintain required
workspace clearances and required clearances for equipment access doors and panels.

PART 2 - PRODUCTS
2.1

MANUFACTURERS
A.

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
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2.2
NONFUSIBLE SWITCHES
A.
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Manufacturers:
1.
2.
3.
4.

Eaton Corporation; Cutler-Hammer Products.
General Electric Co.; Electrical Distribution & Control Division.
Siemens Energy & Automation, Inc.
Square D/Group Schneider.

B.

Non-fusible Switch, 600 A and Smaller: NEMA KS 1, Type HD, lockable handle with
capability to accept two padlocks, and interlocked with cover in closed position.

C.

Accessories:
1.

2.3

Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

ENCLOSURES
A.

NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location.
1.
2.

Outdoor Locations: NEMA 250, Type 3R.
Other Wet or Damp Indoor Locations: NEMA 250, Type 4.

PART 3 - EXECUTION
3.1

EXAMINATION
A.

Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance
with installation tolerances and other conditions affecting performance.

B.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2

INSTALLATION
A.

Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for installation
of enclosed switches and circuit breakers.

B.

Mount individual wall-mounting switches and circuit breakers with tops at uniform height,
unless otherwise indicated. Retain first paragraph below if seismic controls are required for
Project. Coordinate with Drawings.

C.

Comply with mounting and anchoring requirements specified in Division 26.

D.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.
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3.3
IDENTIFICATION
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A.

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs as specified in Division 26 Section "Identification for Electrical Systems."

B.

Enclosure Nameplates: Label each enclosure with engraved metal or laminated-plastic
nameplate as specified in Division 26 Section "Identification for Electrical Systems."

3.4

FIELD QUALITY CONTROL
A.

Manufacturer's Field Service:
Engage a factory-authorized service representative to
inspect, test, and adjust field-assembled components and equipment installation, including
connections, and to assist in field testing. Report results in writing.

B.

Prepare for acceptance testing as follows:
1.
2.
3.

3.5

Inspect mechanical and electrical connections.
Verify switch and relay type and labeling verification.
Inspect proper installation of type, size, quantity, and arrangement of mounting or
anchorage devices complying with manufacturer's certification.

CLEANING
A.

On completion of installation, vacuum dirt and debris from interiors; do not use compressed air
to assist in cleaning.

B.

Inspect exposed surfaces and repair damaged finishes.

END OF SECTION 26 28 16
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SECTION 26 29 13 - ENCLOSED CONTROLLERS
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes ac, enclosed controllers rated 600 V and less, of the following types:
1.

1.3

Across-the-line, manual and magnetic controllers.

SUBMITTALS
A.

Product Data: For each type of enclosed controller. Include dimensions and manufacturer's
technical data on features, performance, electrical characteristics, ratings, and finishes.

B.

Shop Drawings: For each enclosed controller.
1.

Include dimensioned plans, elevations, sections, and details, including required
clearances and service space around equipment. Show tabulations of installed devices,
equipment features, and ratings. Include the following:
a.
b.
c.
d.

2.
C.

Wiring Diagrams: Power, signal, and control wiring.

Operation and Maintenance Data: For enclosed controllers to include in emergency, operation,
and maintenance manuals. In addition to items specified in Division 1 Section "Operation and
Maintenance Data," include the following:
1.
2.

D.

Each installed unit's type and details.
Nameplate legends.
Short-circuit current rating of integrated unit.
Features, characteristics, ratings, and factory settings of individual overcurrent
protective devices in combination controllers.

Routine maintenance requirements for enclosed controllers and all installed components.
Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

Load-Current and List of Settings of Adjustable Overload Relays: Compile after motors have
been installed and arrange to demonstrate that settings for motor running overload protection
suit actual motor to be protected.
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1.4
QUALITY ASSURANCE
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A.

Source Limitations: Obtain enclosed controllers of a single type through one source from a
single manufacturer.

B.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in Chicago
Electric Code, Article 100, by a testing agency acceptable to authorities having jurisdiction, and
marked for intended use.

C.

Comply with Chicago Electric Code.

D.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed
controllers, minimum clearances between enclosed controllers, and for adjacent surfaces and
other items. Comply with indicated maximum dimensions and clearances.

1.5

DELIVERY, STORAGE, AND HANDLING
A.

Store enclosed controllers indoors in clean, dry space with uniform temperature to prevent
condensation. Protect enclosed controllers from exposure to dirt, fumes, water, corrosive
substances, and physical damage.

B.

If stored in areas subject to weather, cover enclosed controllers to protect them from weather,
dirt, dust, corrosive substances, and physical damage. Remove loose packing and flammable
materials from inside controllers; install electric heating of sufficient wattage to prevent
condensation.

1.6

COORDINATION
A.

Coordinate features, accessories, and functions of each enclosed controller with ratings and
characteristics of supply circuit, motor, required control sequence, and duty cycle of motor and
load.

PART 2 - PRODUCTS
2.1

MANUFACTURERS
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1.
2.
3.
4.
5.

Eaton Corporation; Cutler-Hammer Products.
General Electrical Company; GE Industrial Systems.
Rockwell Automation; Allen-Bradley Co.; Industrial Control Group.
Siemens/Furnas Controls.
Square D.
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2.2
ACROSS-THE-LINE ENCLOSED CONTROLLERS
A.

Manual Controller: NEMA ICS 2, general purpose, Class A, with "quick-make, quick-break"
toggle or pushbutton action, and marked to show whether unit is "OFF," "ON," or "TRIPPED."
1.

B.

2.

2.3

Overload Relay: Ambient-compensated type with inverse-time-current characteristics
and NEMA ICS 2, Class 10 tripping characteristics. Relays shall have heaters and
sensors in each phase, matched to nameplate, full-load current of specific motor to which
they connect and shall have appropriate adjustment for duty cycle.

Magnetic Controller: NEMA ICS 2, Class A, full voltage, non-reversing, across the line, unless
otherwise indicated.
1.

C.
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Control Circuit: 120 V; obtained from integral control power transformer with a control
power transformer of sufficient capacity to operate connected pilot, indicating and control
devices, plus additional 50 VA capacity.
Adjustable Overload Relay: Solid state selectable for motor running overload protection
with NEMA ICS 2, Class 20 tripping characteristic, and selected to protect motor against
voltage and current unbalance and single phasing.

Combination Magnetic Controller:
Factory-assembled combination controller with
NEMA AB 1, motor-circuit protector with field-adjustable (3X to 10X) short-circuit trip
coordinated with motor locked-rotor amperes.
ENCLOSURES

A.

Description: Surface-mounting cabinets as indicated. NEMA 250, Type 1, unless otherwise
indicated to comply with environmental conditions at installed location.
1.

2.4

Outdoor Locations: NEMA 250, Type 3R.

ACCESSORIES
A.

Devices shall be factory installed in controller enclosure, unless otherwise indicated.

B.

Push-Button Stations: NEMA ICS 2, heavy-duty type.

C.

Hand-Off-Auto Selector Switches: NEMA ICS2, heavy duty type.

D.

Control Relays: Auxiliary and adjustable time-delay relays.

E.

Pilot Lights: LED lamps, push to test, red for run, green for “OFF.”

2.5

FACTORY FINISHES
A.

Finish: Manufacturer's standard paint applied to factory-assembled and -tested enclosed
controllers before shipping.
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PART 3 - EXECUTION
3.1
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EXAMINATION
A.

Examine areas and surfaces to receive enclosed controllers for compliance with requirements,
installation tolerances, and other conditions affecting performance.
1.

3.2

Proceed with installation only after unsatisfactory conditions have been corrected.

APPLICATIONS
A.

Select features of each enclosed controller to coordinate with ratings and characteristics of
supply circuit and motor; required control sequence; duty cycle of motor, controller, and load;
and configuration of pilot device and control circuit affecting controller functions.

B.

Select horsepower rating of controllers to suit motor controlled.

3.3

INSTALLATION
A.

3.4

For control equipment at walls, bolt units to wall or mount on lightweight structural-steel
channels bolted to wall. For controllers not at walls, provide freestanding racks complying with
Division 26 Section "Hangers and Supports for Electrical Systems."
IDENTIFICATION

A.

3.5

Identify enclosed controller, components, and control wiring according to Division 26 Section
"Identification for Electrical Systems."
CONTROL WIRING INSTALLATION

A.

Install wiring between enclosed controllers according to Division 26 Section "Low-Voltage
Electrical Power Conductors and Cables."

B.

Bundle, train, and support wiring in enclosures.

C.

Connect hand-off-automatic switch and other automatic-control devices where applicable.

3.6

CONNECTIONS
A.

Conduit installation requirements are specified in other Division 26 Sections.
indicate general arrangement of conduit, fittings, and specialties.

B.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

ENCLOSED CONTROLLERS

Drawings

26 29 13 - 4

Dekalb Housing Authority
Taylor Street Plaza Boilers Replacement
RFP-19-0064
TRCWW#19SPI413
3.7
FIELD QUALITY CONTROL
A.

Prepare for acceptance tests as follows:
1.
2.

B.

Test insulation resistance for each enclosed controller element, bus, component,
connecting supply, feeder, and control circuit.
Test continuity of each circuit.

Perform the following field tests and inspections:
1.
2.

3.8
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Perform each electrical test and visual and mechanical inspection. Certify compliance
with test parameters.
Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

ADJUSTING
A.

3.9

Set field-adjustable switches and circuit-breaker trip ranges.
DEMONSTRATION

A.

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain enclosed controllers. Refer to Division 1 Section "Demonstration
and Training."

END OF SECTION 26 29 13
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SECTION 26 29 23 - VARIABLE FREQUENCY MOTOR CONTROLLERS

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY
A.

1.3

This Section includes solid-state, PWM, VFC’s for speed control of three-phase, squirrel-cage induction
motors.

DEFINITIONS
A.

BMS: Building management system.

B.

IGBT: Integrated gate bipolar transistor.

C.

LAN: Local area network.

D.

PID: Control action, proportional plus integral plus derivative.

E.

PWM: Pulse-width modulated.

F.

VFC: Variable frequency controller.

1.4

SUBMITTALS
A.

Product Data: For each type of VFC. Include dimensions, mounting arrangements, location for conduit
entries, shipping and operating weights, and manufacturer's technical data on features, performance,
electrical ratings, characteristics, and finishes.

B.

Shop Drawings: For each VFC.
1.

Include dimensioned plans, elevations, sections, and details, including required clearances and
service space around equipment. Show tabulations of installed devices, equipment features, and
ratings. Include the following:
a.
b.
c.

2.

C.

Each installed unit's type and details.
Nameplate legends.
Fully rated, short-circuit current rating of integrated unit.

Wiring Diagrams: Power, signal, and control wiring for VFC’s. Provide schematic wiring diagram
for each type of VFC.
.

Field quality-control test reports.
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Operation and Maintenance Data: For VFC’s, all installed devices, and components to include in
emergency, operation, and maintenance manuals. In addition to items specified in Division 1 Section
"Operation and Maintenance Data," include the following:
1.
2.

Routine maintenance requirements for VFC’s and all installed components.
Manufacturer's written instructions for testing and adjusting overcurrent protective devices.

E.

Load-Current and List of Settings of Adjustable Overload Relays: Solid state, adjustable, Class 20,
compile after motors have been installed and arrange to demonstrate that settings for motor running
overload protection suit actual motor to be protected.

F.

Compliance to IEEE 519 – Harmonic analysis for particular jobsite including total harmonic voltage
distortion and total harmonic current distortion (TDD).
1.

1.5

The VFC manufacture shall provide calculations, specific to this installation, showing total harmonic
voltage distortion is less than 5 percent at the point of common coupling. Input line filters shall be
sized and provided as required by the VFC manufacturer to ensure compliance with IEEE Standard
519.

QUALITY ASSURANCE
A.

Manufacturer Qualifications: A qualified manufacturer. Maintain, within 100 miles (160 km) of Project site,
a service center capable of providing training, parts, and emergency maintenance and repairs.

B.

Source Limitations: Obtain VFC’s of a single type through one source from a single manufacturer.

C.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100,
by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

D.

Comply with NFPA 70.

1.6

DELIVERY, STORAGE, AND HANDLING
A.

Deliver VFC’s in shipping splits of lengths that can be moved past obstructions in delivery path as
indicated.

B.

Store VFC’s indoors in clean, dry space with uniform temperature to prevent condensation. Protect VFC’s
from exposure to dirt, fumes, water, corrosive substances, and physical damage.

C.

If stored in areas subject to weather, cover VFC’s to protect them from weather, dirt, dust, corrosive
substances, and physical damage. Remove loose packing and flammable materials from inside
controllers; install electric heating of sufficient wattage to prevent condensation.

1.7

PROJECT CONDITIONS
A.

Environmental Limitations: Rate equipment for continuous operation, capable of driving full load without
derating, under the following conditions, unless otherwise indicated:
1.
2.
3.

Ambient Temperature: 0 to 40 deg C.
Humidity: Less than 90 percent (non-condensing).
Altitude: Not exceeding 3300 feet (1005 m).

VARIABLE FREQUENCY MOTOR
CONTROLLERS

26 29 23 - 2

Dekalb Housing Authority
Taylor Street Plaza Boilers Replacement
RFP-19-0064
TRCWW#19SPI413
B.

Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied by Owner
or others unless permitted under the following conditions and then only after arranging to provide
temporary electrical service according to requirements indicated:
1.
2.
3.

C.

1.8
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Notify Owner no fewer than five days in advance of proposed interruption of electrical service.
Indicate method of providing temporary electrical service.
Do not proceed with interruption of electrical service without Owner's written permission.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for VFC’s, including
clearances between VFC’s, and adjacent surfaces and other items. Comply with indicated maximum
dimensions.

COORDINATION
A.

Coordinate layout and installation of VFC’s with other construction including conduit, piping, equipment,
and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment
access doors and panels.

B.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 3 Section "Cast-in-Place Concrete."

C.

Coordinate features of VFC’s, installed units, and accessory devices with pilot devices and control circuits
to which they connect.

D.

Coordinate features, accessories, and functions of each VFC and each installed unit with ratings and
characteristics of supply circuit, motor, required control sequence, and duty cycle of motor and load.

1.9

WARRANTY
A.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace
components of controllers and associated components that fail in materials or workmanship within
specified warranty period.
1.

Warranty Period: Two years from date of project Substantial Completion.

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
2.
3.
4.
5.

ABB Power Distribution, Inc.; ABB Control, Inc. Subsidiary.
Eaton Corporation; Cutler-Hammer Products.
General Electric Company; GE Industrial Systems.
Siemens Energy and Automation; Industrial Products Division.
Square D. Company.
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VARIABLE FREQUENCY CONTROLLERS
A.

Description: NEMA ICS 2, IGBT, PWM, VFC; UL listed and labeled as a complete unit and arranged to
provide variable speed of an NEMA MG 1, Design B, 3-phase induction motor by adjusting output voltage
and frequency.

B.

Design and Rating: Match load type such as fans, blowers, and pumps; and type of connection used
between motor and load such as direct or through a power-transmission connection.

C.

Output Rating: 3-phase; 6 to 60 Hz, with voltage proportional to frequency throughout voltage range.

D.

Unit Operating Requirements:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

E.

Isolated control interface to allow controller to follow control signal over an 11:1 speed range.
1.

F.

Electrical Signal: 4 to 20 mA at 24 V.

Internal Adjustability Capabilities:
1.
2.
3.
4.
5.

G.

Input ac voltage tolerance of plus or minus 10 percent.
Input frequency tolerance of 50/60 Hz, plus or minus 5 percent.
Minimum Efficiency: 96 percent at 60 Hz, full load.
Minimum Displacement Primary-Side Power Factor: 96 percent.
Overload Capability: 1.1 times the base load current for 60 seconds; 1.3 times the base load
current for 3 seconds.
Starting Torque: 100 percent of rated torque or as indicated.
Speed Regulation: Plus or minus 1 percent.
Isolated control interface to allow controller to follow control signal over an 10:1 speed range.
Power loss ride through of 2 seconds.
The drive shall include password protection against parameter changes.
The minimum full load current rating shall meet or exceed the value in the N.E.C. Table 430-250 for
4-pole motors.

Minimum Speed: 5 to 25 percent of maximum rpm.
Maximum Speed: 80 to 100 percent of maximum rpm.
Acceleration: 0.1 to a minimum of 999 seconds.
Deceleration: 0.1 to a minimum of 999 seconds.
Current Limit: 50 to a minimum of 110 percent of maximum rating.

Self-Protection and Reliability Features:
1.

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Input transient protection by means of surge suppressors. Surge suppression shall consist of 4120 Joule rated MOV (phase to phase and phase to ground) and capacitor clamping. Include
snubber network to protect against malfunction.
Under- and overvoltage trips; inverter overtemperature, overload, and overcurrent trips.
Motor Overload Relay: Solid state, adjustable and capable of NEMA ICS 2, Class 20 performance.
Notch filter to prevent operation of the controller-motor-load combination at a natural frequency of
the combination. Include minimum of three (3) settings.
Instantaneous line-to-line and line-to-ground overcurrent trips.
Loss-of-phase protection.
Reverse-phase protection.
Short-circuit protection.
Motor overtemperature fault.
Drive overtemperature/overload.
Ground fault.
CPU error.
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H.

Multiple-Motor Capability: Controller suitable for service to multiple motors and having a separate
overload relay and protection for each controlled motor. Overload relay shall shut off controller and motors
served by it when overload relay is tripped.

I.

Automatic Reset/Restart: Attempts three restarts after controller fault or on return of power after an
interruption and before shutting down for manual reset or fault correction. Bidirectional autospeed search
shall be capable of starting into rotating loads spinning in either direction and returning motor to set speed
in proper direction, without damage to controller, motor, or load.

J.

Torque Boost: Automatically varies starting and continuous torque to at least 1.5 times the minimum
torque to ensure high-starting torque and increased torque at slow speeds.

K.

Motor Temperature Compensation at Slow Speeds: Adjustable current fall-back based on output
frequency for temperature protection of self-cooled, fan-ventilated motors at slow speeds.

L.

Input Line Conditioning: [3%][5%] line reactor to reduce the harmonics to the power line and to add
protection from AC line transient.

M.

VFC Output Filtering: [3%] output line reactor.

N.

Panel-Mounted Operator Station: Start-stop and auto-manual selector switches with manual speed control
potentiometer.

O.

LCD display with key pad (HMI): Back lit LCD display; time clock with battery backup, selector switch,
mounted flush in controller door and connected to indicate and control of the following controller
parameters:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

P.

Output frequency (Hz).
Motor speed (rpm).
Motor status (running, stop, fault).
Motor current (amperes).
Motor torque (percent).
Fault or alarming status (code).
PID feedback signal (percent).
DC-link voltage (VDC).
Set-point frequency (Hz).
Motor output voltage (V).
Power on, operating condition.
Run or operating hours.
Control location (local/remote/hand/auto).
Real-time clock with current time and date.
Running log of total power versus time.
Total run time.
Fault log, maintaining last four faults with time and date stamp for each.

Control Signal Interface:
1.

Electric Input Signal Interface: A minimum of 2 analog inputs (0 to 10 V or 0/4-20 mA) and 6
programmable digital inputs.

2.

Remote Signal Inputs: Capability to accept any of the following speed-setting input signals from the
BMS or other control systems:
a.
b.
c.
d.
e.

0 to 10-V dc.
0-20 or 4-20 mA.
Digital programmable input – minimum of [6].
Fixed frequencies using digital inputs.
RS485.
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f.
g.
3.

Keypad display for local hand operation.
Analog programmable input – minimum of [2].

Output Signal Interface:
a.

A minimum of 1 analog output signal (4-20 mA), which can be programmed to any of the
following:
1)
2)
3)
4)
5)
6)

4.

2.

3.

Each variable frequency controller shall be supplied with an integral solid state card compatible
with RS-485 and echelon protocol to transmit all operating, alarm and maintenance data in Bacnet
or Lon language to BAS LAN to allow monitoring at the master OWS. (Points to be mapped into
BAS OWS to be selected by A/E and Owner).
Serial communication capabilities shall include, but not be limited to, run-stop control, speed set
adjustment, proportional/integral/derivative PID control adjustments, current limit, accel/decal time
adjustments, and lock and unlock the keypad. All diagnostic warning and fault information shall be
transmitted over the serial communications bus.
The VFC shall allow the DDC to control the drive's digital and analog outputs via the serial
interface. This control shall be independent of any VFC function. The VFC's digital and analog
inputs shall be capable of being monitored by the DDC system.

EMI/RFI Filters:
1.

S.

Motor running.
Set-point speed reached.
Fault and warning indication (overtemperature or overcurrent).
PID high- or low-speed limits reached.

Communications:
1.

R.

Output frequency (Hz).
Output current (load).
DC-link voltage (VDC).
Motor torque (percent).
Motor speed (rpm).
Set-point frequency (Hz).

Remote Indication Interface: A minimum of 2 dry circuit relay outputs (120-V ac, 1 A) for remote
indication of the following:
a.
b.
c.
d.

Q.
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All VFC's shall include EMI/RFI filters. The onboard filters shall allow the VFC assemble to be CE
marked and the VFC shall meet product standard EN 61800-3 for the First Environment restricted
level.

Manual Bypass: Arrange magnetic contactor to safely transfer motor between controller output and
bypass controller circuit when motor is at zero speed. Unit shall be capable of stable operation (starting,
stopping, and running), with motor completely disconnected from controller, and allowing the controller to
be completely disconnected from the power. Three-contactor bypass scheme or two contactor with fast
acting fuse bypass scheme.
1.

The drive/bypass shall include the following:
a.
b.
c.
d.

Bypass hand-off-auto, drive mode selector, bypass mode selector and bypass fault reset.
Indicator (LED) for power-on, bypass mode selector, bypass fault, safety open and
automatic transfer to bypass.
Form C relay output(s) for system started, system running bypass, override enabled, bypass
fault.
Bypass Controller: Full-voltage, non-reversing controller with across-the-line starting
capability in manual-bypass mode. Solid state, Class 20 selectable motor overload
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protection with phase loss/phase reversal under both modes of operation with control logic
that allows common start-stop capability in either mode.
T.

Integral Disconnecting Means: NEMA AB 1, molded-case switch with lockable handle.

U.

The VFC shall include a "run permissive circuit" that will provide a normally open contact whenever a run
command is provided (local or remote start command in VFC or bypass mode). When the VFC system
safety interlock (fire detector, freezestat, high static pressure switch, etc.) opens, the motor shall coast to a
stop and the run permissive contact shall open, closing the damper or valve. Internal switch to select
manual or automatic bypass. An adjustable current sensing circuit for the bypass to provide loss of load
indication (broken belt) when in the bypass mode.

V.

Drive short circuit withstand rating shall be minimum of [65] KAIC.

2.3

ENCLOSURES
A.

2.4

NEMA 1or NEMA 3R, UL listed.

ACCESSORIES
A.

Devices shall be factory installed in controller enclosure, unless otherwise indicated.

B.

Push-Button Stations, Pilot Lights, and Selector Switches: NEMA ICS 2, heavy-duty type.

2.5

FACTORY FINISHES
A.

Finish: Manufacturer's standard paint applied to factory-assembled and tested VFC’s before shipping.

PART 3 - EXECUTION

3.1

EXAMINATION
A.

Examine areas, surfaces, and substrates to receive VFC’s for compliance with requirements, installation
tolerances, and other conditions affecting performance.

B.

Examine roughing-in for conduit systems to verify actual locations of conduit connections before VFC
installation.

C.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2

APPLICATIONS
A.

Select features of each VFC to coordinate with ratings and characteristics of supply circuit and motor;
required control sequence; and duty cycle of motor, controller, and load.

B.

Select horsepower rating of controllers to suit motor controlled.
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INSTALLATION
A.

Anchor each VFC assembly to steel-channel sills arranged and sized according to manufacturer's written
instructions. Attach by bolting. Level and grout sills flush with mounting surface.

B.

Comply with mounting and anchoring requirements specified in Division 26 Section "Hangers and
Supports for Electrical Systems" and "Vibration and Seismic Controls for Electrical Systems."

3.4

CONCRETE BASES
A.

Coordinate size and location of concrete bases. Verify structural requirements with structural engineer.

B.

Concrete base is specified in Division 26 Section "Basic Electrical Materials and Methods," and concrete
materials and installation requirements are specified in Division 3.

3.5

IDENTIFICATION
A.

3.6

Identify VFC’s, components, and control wiring according to Division 26 Section "Electrical Identification of
Electrical System."

CONTROL WIRING INSTALLATION
A.

Install wiring between VFC’s and remote devices according to Division 26 Section "Low Voltage Electrical
Power Conductors and Cables."

B.

Bundle, train, and support wiring in enclosures.

C.

Connect hand-off-automatic switch and other control devices where applicable.
1.
2.
3.

3.7

Connect selector switches to bypass only manual- and automatic-control devices that have no
safety functions when switch is in hand position.
Connect selector switches with control circuit in both hand and automatic positions for safety-type
control devices such as low- and high-pressure cutouts, high-temperature cutouts, and motor
overload protectors.
Provide control wiring between drive and remote safety switch (disconnect).

CONNECTIONS
A.

Conduit installation requirements are specified in other Division 26 Sections. Drawings indicate general
arrangement of conduit, fittings, and specialties.

B.

Ground equipment according to Division 26 "Grounding and Bonding for Electrical Systems."

C.

Tighten electrical connectors and terminals according to manufacturer's published torque-tightening
values. If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

3.8

FIELD QUALITY CONTROL
A.

Prepare for acceptance tests as follows:
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1.
2.
B.

Test insulation resistance for each enclosed controller element, bus, component, connecting
supply, feeder, and control circuit.
Test continuity of each circuit.

Manufacturer's Field Service: Engage a factory-authorized service representative to perform the following:
1.
2.
3.

C.

Inspect controllers, wiring, components, connections, and equipment installation. Test and adjust
controllers, components, and equipment.
Assist in field testing of equipment including pretesting and adjusting of solid-state controllers.
Report results in writing.

Perform the following field tests and inspections and prepare test reports:
1.

Perform each electrical test and visual and mechanical inspection, as follows. Certify compliance
with test parameters.
a.
b.
c.
d.
e.
f.
g.

Compare equipment nameplate data with drawings and specifications.
Inspect physical and mechanical condition.
Inspect anchorage, alignment, and grounding.
Verify the unit is clean.
Ensure vent path openings are free from debris and that heat transfer surfaces are clean.
Verify correct connections of circuit boards, wiring, disconnects and ribbon cables.
Motor running protection:
1)
2)
3)

h.
i.

j.
k.

Input phase loss protection.
Input overvoltage protection.
Output phase rotation.
Overtemperature protection.
DC overvoltage protection.
Overfrequency protection.
Drive overload protection.
Fault alarm outputs.

Perform startup of drive in accordance with manufacturer’s published data. Calibrate drive to
the system’s minimum and maximum speed control signals.
Perform operational tests by initiating control devices:
1)
2)

2.

Verify drive overcurrent setpoints are correct for their application.
If drive is used to operate multiple motors, verify individual overload element ratings
are correct for their application.
Apply minimum and maximum speed setpoints.
Verify setpoints are within
limitations of the load coupled to the motor

Inspect bolted electrical connections for high resistance using calibrated torque wrench
method.
Test for the following parameters as recommended by the manufacturer:
1)
2)
3)
4)
5)
6)
7)
8)

D.
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Slowly vary drive speed between minimum and maximum. Observe motor and load
for unusual noise or vibration.
Verify operation of drive from remote start/stop and speed control signals.

Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance;
otherwise, replace with new units and retest.

Test Reports: Prepare a written report to record the following:
1.

Test procedures used.
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2.
3.

3.9
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Test results that comply with requirements.
Test results that do not comply with requirements and corrective action taken to achieve
compliance with requirements.

ADJUSTING
A.

3.10
A.

3.11
A.

3.12
A.

Set field-adjustable switches and circuit-breaker trip ranges.

CLEANING
Clean VFC’s internally, on completion of installation, according to manufacturer's written instructions.
Vacuum dirt and debris; do not use compressed air to assist in cleaning.

WARRANTY
Warranty shall be 24 months from the date of certified start-up, not-to-exceed 30 months from the date of
shipment. The warranty shall include all parts, labor, travel time, and expenses.

STARTUP/DEMONSTRATION
Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain variable frequency controllers. Refer to Division 1 Section "Demonstration and
Training."

END OF SECTION 26 29 23
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