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SECTION 001113
ADVERTISEMENT FOR BIDS

FROM:
1.01 THE OWNER (HEREINAFTER REFERRED TO AS OWNER):
A. lowa Western Community College
B. Address: 2700 College Road, Council Bluffs, IA 51503
1.02 SCOPE OF NOTICE

A. Sealed proposals will be received for the furnishing of all labor, materials, equipment, and
services for the Project:
1.  IWCC Clark Hall Air Handling Unit Replacement Project

2. by “lowa Western Community College”

3. Bid# IWCC-26-11

4. Bids due on or before:  November 19, 2026 at 2:00 p.m.

5. Bids received at: Purchasing Office

Address: A144, IWCC 2700 College Road Council Bluffs, 1A 51503

At the above stated hour, the Owner will publicly open and read aloud the bids received at the
Purchasing Office .

B. The Work includes:
1. Replacement of air handling unit AHU-1 in the Penthouse of Clark Hall.

o

C. Construction begins subsequent the Owner Notice to Proceed to Contractor:
1.  Anticipated Contract Approval:  December 11, 2026

2.  Anticipated Starting Date: December 14, 2026
3. Anticipated Completion Date: August 1, 2027
1.03 BIDDING

A. Drawings and Specifications prepared by Engineering Technologies, Inc. titled: IWCC Clark
Hall Air Handling Unit Replacement, 2700 College Road, Council Bluffs, IA 51503, Bid #IWCC-
26-11 dated October 22, 2026.

B. On October 22, 2026, Construction Documents may be obtained by contacting A&D Technical
Supply (https://adprintingdesign.com), Omaha, NE, upon receipt of a refundable deposit.
Contact A&D Technical Supply (https://adprintingdesign.com) for printing cost. Checks made
payable to Engineering Technologies, Inc.. Deposits will be refunded if all documents are
returned in good condition within 14 calendar days after the date of the bid opening. An
additional non-refundable fee will be required for documents to be mailed.

A Bidder may also have the option to obtain Bidding Documents in the form of a CD or .pdf
electronic download format. These will only be issued as a complete set. Contact A&D
Technical Supply (https://adprintingdesign.com) for mailing cost non-refundable fee. Checks for
mailing payable to A&D Technical Supply (https://adprintingdesign.com).

Construction Documents may be examined at:

1.  Engineering Technologies, Inc., 1101 N. 13th Street, Omaha, NE 68102

2. Master Builders of lowa, 221 Park St., P.O. Box 695, Des Moines, IA 50306
ALL WORK SHALL BE FURNISHED IN STRICT ACCORDANCE WITH THE DRAWINGS AND
SPECIFICATIONS PREPARED BY THE OFFICE OF THE ENGINEERS. BIDS WILL BE

RECEIVED ONLY UPON THE PRINTED PROPOSAL FORMS FURNISHED WITH THE
SPECIFICATIONS.

1.04 PRE BID CONFERENCE

A. A Pre-Bid Conference will be held on:
1. Date: November 5, 2026 at 11:00 a.m.
2. Location: Clark Hall, 2700 College Road, Council Bluffs, IA 51503
ETI Project #2026-151
IWCC Clark Hall
Air Handling Unit Replacement
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B.

Attendance by all interested Contractors and Subcontractors is advised. Additional site
observations shall be coordinated and scheduled with the Owner.

1.05 BONDS

A.

Contractors shall submit a bid security on or before the bid submittal deadline in the amount of
5% of the bid amount in the form of a bid bond from a reputable surety company payable to
“lowa Western Community College”. Contractor pledges that it will enter into a contract with the
district on the terms stated in the bid and will furnish the required bonds covering the faithful
performance of the contract and payment of all obligations thereunder. Contractor
acknowledges that the damages the district would incur in the event the Contractor refuses to
enter into a contract or fails to furnish such bonds are difficult to determine and are indefinite
and uncertain. Therefore, the failure or refusal to enter into a contract or to furnish the required
bond(s) shall result in the forfeiture of the bid security as liquidated damages. If bid security is
not received with the Proposal, the Bid will not be considered.

The Owner may require any bidder to submit to the Architect/Engineer, prior to the date of the
bid opening, a properly executed Contractor’'s Qualification Statement, AIA Document A305,
and/or that his/her bid be accompanied with a signed certificate from a surety company
licensed in the State of lowa that the surety company will provide the bidder.

To secure the faithful performance of the work and to satisfy all of Contractor's payment
obligations that arise on the project, the Contractor awarded the bid will be required to provide
a payment bond in an amount not less than 100% of the contract sum through a corporate
surety company, conditioned for the payment of all laborers and mechanics for labor that is
performed and for the payment for material and equipment rental which is actually used or
rented in the performance of the Contract. The Contractor awarded the bid will also be
required to provide a performance bond in an amount not less than 100% of the contract sum
through a corporate surety company.

1.06 TAXES

A.

The Owner will issue the successful bidder with a Sales Tax Exemption certificate and
purchasing Agent appointment for materials used on this project. DO NOT INCLUDE SALES
TAX IN YOUR BID.

1.07 INSURANCE

A. Prior to the start of work, completed copies of the CERTIFICATE OF INSURANCE, AIA
Document G705, shall be submitted to the Owner. The Contractor shall procure and maintain
Insurance per IWCC's "Insurance Requirement Checklist".

1.08 PERMIT
A. All mechanical, electrical and other general project trade contractors will be required to obtain

ETI Project #2026-151

their necessary permits for construction. The Prime General Contractor shall be required to
arrange other reviews and site inspections as required by local and state codes

authorities. The Prime General Contractor shall arrange for all required Council Bluffs Building
and Safety Department site inspections during construction, and shall close the permit prior to
final payment.

If the Contractor fails to give such reviews and inspections the required notices, he shall be
liable for and shall indemnify and hold harmless the Owner and the Engineer, and their
respective employees, officers and agents, against any resulting fines, penalties, judgments or
damages, including reasonable attorney's fees, imposed on or incurred by the parties
indemnified hereunder.
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1.09 SECURITY

A. The winning bidder shall provide, at their expense, criminal background checks for all
employees who will be working on the school's property. All of these criminal background
checks should be made available to the owner’s representative for review prior to any
employees coming onto the property, and the owner shall reserve the right to restrict any
employee from being on the property, based on the background checks. No employee of the
contractor or his subcontractors shall be allowed to work on the property unless a background
check is completed. "One Source" or another background check company approved by the
owner should be used for the checks.

1.10 AWARD OF CONTRACT

A. The Owner reserves the right to waive informalities and to reject any or all bids. No bidder may
withdraw his bid within forty-five (45) days after the scheduled closing time to receive bids.

END OF SECTION 001113
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SECTION 002113
INSTRUCTIONS TO BIDDERS

FORM OF INSTRUCTIONS TO BIDDERS
1.01 THE INSTRUCTIONS TO BIDDERS DOCUMENT IS ATTACHED FOLLOWING THIS PAGE.
END OF SECTION 002113
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IOWA WESTERN COMMUNITY COLLEGE
COUNCIL BLUFFS CAMPUS

PROJECT:

IWCC CLARK HALL AIR HANDLING UNIT REPLACEMENT

COUNCIL BLUFFS, IOWA

INSTRUCTIONS TO BIDDERS

Article 1

DEFINITIONS:

1.1

1.2

1.3

2.1

2.2

3.1

All definitions set forth in the General Conditions of the Contract for
Construction, are applicable to these Instructions to Bidders.

Bidding Documents include the Advertisement or Invitation to Bid,
Instructions to Bidders, the Bid Form, and proposed Contract Documents,
including any Addenda issued prior to receipt of Bids.

Addenda are written or graphic instruments issued prior to the execution of
the Contract which modify or interpret the Bidding Documents, including
Drawings and Specifications, by additions, deletions, clarifications or
corrections. Addenda will become part of the Contract Documents when the
Construction Contract is executed.

Article 2

BIDDER'S REPRESENTATION:

Each Bidder by making his Bid represents that he has read and understands
the Bidding Documents.

Each Bidder by making his Bid represents that he has visited the site and
familiarized himself with the local conditions under which the work is to be
performed.

Article 3

BIDDING PROCEDURES:

All Bids must be prepared on the Forms provided by the Owner and
submitted in accordance with the Instructions to Bidders.
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3.2

3.3

3.4

4.1

5.1

5.2

A Bid is invalid if it has not been deposited at the designated location prior to
the time and date for receipt of Bids indicated in the Advertisement or
Invitation to Bid, or prior to any extension thereof issued to the Bidders.

Unless otherwise provided in any Supplement to these Instructions to
Bidders, no Bidder shall modify, withdraw or cancel his Bid or any part
thereof for thirty days (30) after the time designated for the receipt of Bids in
the Advertisement of Invitation to Bid.

Prior to the receipt of Bids, Addenda will be mailed or delivered to each
person or firm recorded by the Architect/Engineer as having received the
Bidding Documents and will be available for inspection wherever the Bidding
Documents are kept available for that purpose. Addenda issued after receipt
of Bids will be mailed or delivered only to the selected Bidder.

Article 4

EXAMINATION OF BIDDING DOCUMENTS:

Each Bidder shall examine the Bidding Documents carefully and, not later
than seven (7) days prior to the Date for Receipt of Bids, shall make written
request to the Owner for interpretation or correction of any ambiguity,
inconsistency or error therein which he may discover. Any interpretation or
correction will be issued as an Addendum by the Owner. Only a written
interpretation or correction by Addendum shall be binding. No Bidder shall
rely upon any interpretation or correction given by any other method.

Article 5

SUBSTITUTIONS:

Each Bidder represents that his Bid is based upon the materials and
equipment described in the Bidding Documents.

Whenever a material, article or piece of equipment is identified on the
Drawings or in the Specifications by reference to manufacturer’s or vendor’s
name, trade names, catalog numbers or the like, it is so identified for the
purpose of establishing a standard, and any material article or piece of
equipment of other manufacturer or vendor which will perform adequately the
duties imposed by the general design will be considered equally acceptable
provided the material, article or piece of equipment of other manufacturer or
vendor which will perform adequately the duties imposed by the general
design will be considered equally acceptable provided the material, article or
piece of equipment so proposed is, in the opinion of the Owner or equal
substance, appearance and functions. It shall not be purchased or installed
by the Contractor without the Owner’s written approval.
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6.1

7.1

8.1

8.2

8.3

8.4

Article 6

QUALIFICATION OF BIDDERS:

If required, a Bidder shall submit to the Owner a properly executed
Contractor’s Qualification Statement, A.l.A. Document A305.

Article 7

REJECTION OF BIDS:

The Bidder acknowledges the right of the Owner to reject any or all bids and
to waive any informality or irregularity in any Bid received. In addition, the
Bidder recognizes the right of the Owner to reject a Bid if the Bidder failed to
furnish any required Bid Security, or to submit the data required by the
Bidding Documents, or if the Bid is in any way incomplete or irregular.

Article 8

SUBMISSION OF POST-BID INFORMATION:

Upon request by the Owner, the selected Bidder shall within seven days
thereafter submit the following:

A statement of costs for each major item of work included in the Bid.
A designation of the work to be performed by the Bidder with his own forces.

A list of names of the Subcontractors or other persons or organizations
(including those who are to furnish materials or equipment fabricated to a
special design) proposed for such portions of the work as may be designated
in the Bidding Documents or, if no portions are so designated, the names of
the Subcontractors proposed for the principal portions of the work. The
Bidders will be required to establish to the satisfaction of the Owner the
reliability and responsibility of the proposed Subcontractors to furnish and
perform the work described in the sections of the Specifications pertaining to
such proposed Subcontractor’s respective trades. Prior to the award of the
Contract, the Owner will notify the Bidder in writing if the Owner, after due
investigation, has reasonable and substantial objection to any person or
organization on such list. If the Owner has a reasonable and substantial
objection to any person or organization, the Bidder may, at his option,
withdraw his bid, notwithstanding anything to the contrary contained in
Paragraph 3.3. If the Bidder submits an acceptable substitute with an
increase in his Bid Price to cover the difference in cost occasioned by such
substitution, the Owner may, at his discretion, accept the increased Bid price
or he may disqualify the Bidder. Subcontractors and other persons and
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organizations proposed by the Bidder and accepted by the Owner must be
used on the work for which they were proposed and accepted and shall not
be changed except with the written approval of the Owner.

Article 9

PERFORMANCE BOND AND LABOR AND MATERIAL PAYMENT BOND:

9.1 The successful Bidder will be required to furnish and pay for as a part of this
Contract a Performance Bond and Labor and Material Payment Bond in the
amount of 100% of the Contract Amount.

Article 10

TAXES, PERMITS, AND FEES:

10.1 Bidders shall note the requirements of the General Conditions, Articles 3.6
and 3.7, regarding the payment of Sales Taxes and the purchase of
necessary Permits and Licenses.

Article 11

BID SECURITY

11.1 Bid security shall be in the form of a Bid Bond in an amount not less than 5%
of the proposal sum, issued by a surety licensed to conduct business in the
State of lowa and made payable to the Owner, or a certified check in the
amount of not less than 5% of the bid.
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SECTION 004100
BID PROPOSAL FORM

SEALED BID #IWCC-26-11
THE PROJECT AND THE PARTIES

1.01 TO:
A. Owner
Diane Osbahr, Director of Facilities and Central Services
lowa Western Community College
Purchasing Office
A144, IWCC 2700 College Road Council Bluffs, IA 51503
1.02 FOR:

A. Project: IWCC Clark Hall Air Handling Unit Replacement
B. Address: 2700 College Road, Council Bluffs, IA 51503
1.03 SUBMITTED BY: (BIDDER TO ENTER NAME AND ADDRESS)

A. Bidder's Full Name
1.  Address
2. City, State, Zip

B. Bidders Legal Name:
Dated
(a Corporation organized and existing under the laws of the State of )

or a partnership consisting of: partners or an
individual hereinafter called the bidder.

Address

City, State, Zip

Phone No. Fax No.
1.04 ADDENDA

A. The following Addenda have been received. The modifications to the Bid Documents noted
below have been considered and all costs are included in the Bid Sum.

1.  Addendum # Dated
2. Addendum # Dated
3. Addendum # Dated

The undersigned in compliance with your Invitation for Bids for the IWCC Clark Hall Air
Handling Unit Replacement Project, having examined the plans and specifications with related
documents and the site of the proposed work and being familiar with all of the conditions
surrounding the construction of the proposed project, including the availability of labor, hereby
propose to furnish all labor, materials and supplies and to construct the project in accordance
with the Contract Documents, at the prices stated below. The prices are to cover all expenses
incurred in performing the work required under the Contract Documents of which this proposal
is a part.

We have included the required 5% security Bid Bond as required by the Instruction to
Bidders. Indicate in writing as “Yes” that security is enclosed with this Bid Form:

ETI Project #2026-151
IWCC Clark Hall
Air Handling Unit Replacement
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1.05 BASE BID:

For all work described in the specifications and shown on the plans for the project, we agree to
perform all work for IWCC Clark Hall Air Handling Unit Replacement for the Base Bid sum of:

Dollars

(Amount written in words)
$
(Amount written in figures)

As part of Bid, the Bidder declares that he/she is and will comply with the lowa Fair Labor
SS73-102 to 73-105 RRS Nebr. in pursuit of its business and in execution of this Contract.

1.06 ALTERNATE BIDS:

A.

ADD Alternate #1 - Existing penthouse enclosure insulation.

(Add) Dollars
(Amount written in words)

(Add) $
(Amount written in figures)

1.07 ACCEPTANCE

A.

B.

This offer shall be open to acceptance and is irrevocable for forty-five (45) days from the bid
closing date.

If this bid is accepted by the Owner within the time period stated above, we will:

1.  Execute the Agreement within seven days of receipt of Notice of Award.

2. Furnish the required Performance and Payment Bonds within seven days of receipt of
Notice of Award.

3. Commence work within seven days after written Notice to Proceed of this bid.

If this bid is accepted within the time stated, and we fail to commence the Work or fail to provide
the required Performance and Payment Bonds, the security deposit shall be forfeited as
damages to the Owner by reason of failure, limited in amount to the lesser of the face value of
the security deposit of the difference between this bid and the bid upon which a Contract is
signed.

In the event our bid is not accepted within the time stated above, the required security deposit
shall be returned to the undersigned, in accordance with the provisions of the Instructions to
Bidders; unless a mutually satisfactory arrangement is made for its retention and validity for an
extended period of time.

1.08 CONTRACT TIME

A.

If this bid is accepted, we will:
Substantially complete all work by August 1, 2027.

1.09 BID FORM SIGNATURE

A.

ETI Project #2026-151

If the Bid is a joint venture or partnership, add additional forms of execution for each member of
the joint venture in the appropriate form or forms as above.

The Corporate Seal of:

Bidder:

was hereunto affixed in the presence of:
Authorized Officer, Title:

Seal:

END OF SECTION 004100
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SECTION 005200
AGREEMENT FORM

AGREMENT FORM G
1.01 THE AGREEMENT TO BE EXECUTED IS ATTACHED FOLLOWING THIS PAGE.
END OF SECTION 005200
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AGREEMENT BETWEEN
OWNER AND CONTRACTOR

AGREEMENT made and entered into this day of , 20,
between the Owner, lowa Western Community College (Merged Area XlIll), 2700 College
Road, Council Bluffs, IA 51503, a body politic of the State of lowa and the Contractor

The Project

The Engineer is
The Owner and Contractor agree as set forth below.

ARTICLE 1
THE CONTRACT DOCUMENTS

The Contract Documents consist of this Agreement; Conditions of the Contract
(General, Supplementary and other Conditions); Instructions to Bidders, Notice to
Bidders and the Contractor’s Bid; Drawings; Specifications; Addenda issued prior to
execution of this Agreement; and Modifications issued after execution of this
Agreement. These Contract Documents form the Contract and are as fully a part of the
Contract as if attached to this Agreement or repeated herein. The Contract represents
the entire and integrated agreement between the parties hereto and supersedes prior
negotiations, representations or agreements, either written or oral, with regard to the
matters provided therein.

ARTICLE 2
THE WORK OF THIS CONTRACT

The Contractor shall perform all the Work required by the Contract Documents.

ARTICLE 3
DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION
31 The Work to be performed under this Contract shall commence on
3.2 The Contractor shall achieve Substantial Completion of the entire Work not
later than , subject to adjustments of this Contract Time as

provided in the Contract Documents.



3.3

4.1

5.1

5.2

5.3

5.4

The parties hereby agree that damages occasioned the Owner by the
Contractor’s failure to complete the Work within the Contract Time are difficult
to measure. Therefore, if the Contractor does not achieve Substantial
Completion of the Work as required under the Contract Documents on or
before the above date, the Contractor shall pay to the Owner Two Hundred
Fifty and No/100 ($250.00) Dollars for each day after said date until
Substantial Completion of the Work as agreed liquated damages incurred by
the Owner as a result of not having use of the Project and for administrative
costs and professional services. Said payment of liquidated damages at the
daily rate stated above shall continue until the Work is Substantially
Completed. In addition to the above liquated damages for loss of use of the
project and administrative costs and professional services caused by the
delay in performance, the Owner reserves all other rights and remedies he
may have against the Contractor hereunder, at law or inequity.

ARTICLE 4
CONTRACT SUM

The Owner shall pay the Contractor, in current funds, for the Contractor’s
performance of the Contract the Contract Sum of and
No/100 ($ ) Dollars, subject to additions and deductions as provided in
the Contract Documents.

ARTICLE 5
PROGRESS PAYMENTS

Based upon Applications for Payment submitted to the Engineer by the
Contractor and Certificates for Payment issued by the Engineer, the Owner
shall make progress payments, on account of the Contract Sum, to the
Contractor as provided below and elsewhere in the Contract Documents.

The period covered by each Application for Payment shall be one calendar
month ending on the last day of the month.

Each application for Payment shall be based upon the Schedule of Values
submitted by the Contractor in accordance with the Contract Documents. The
Schedule of Values shall allocate the entire Contract Sum among the various
portions of the Work and be prepared in such form and supported by such
data to substantiate its accuracy as the Engineer may require. This
Schedule, unless objected to by the Engineer, shall be used as a basis for
reviewing the Contractor’s Applications for Payment.

Applications for Payment shall indicate the percentage of completion of each
portion of the Work as of the end of the period covered by the Application for
Payment.



5.5

5.6

5.7

Subject to the provisions of the Contract Documents, the amount of each
progress payment shall be computed as follows:

5.5.1

5.5.2

5.5.3

554

Take that portion of the Contract Sum properly allocable to
completed Work as determined by multiplying the percentage
completion of each portion of the Work by the share of the total
Contract Sum allocated to that portion of the Work in the Schedule
of Values, less retainage of three percent (3%);

Add that portion of the Contract Sum properly allocable to materials
and equipment delivered and suitably stored at the site for
subsequent incorporation in the completed construction, as
provided in the General Conditions, less retainage of three percent
(3%);

Subtract the aggregate of previous payments made by the Owner;
and

Subtract amounts, if any, for which the Engineer has withheld or
nullified a Certificate for Payment as provided in Paragraph 9.5 of
the General Conditions.

The Owner may, but shall not be required to, withhold from payments to the
Contractor, in addition to the retained percentage, such an amount or
amounts as may be necessary to cover,

5.6.1

5.6.2

5.6.3

5.6.4

5.6.5

Payments due for just claims for labor, equipment or materials
furnished in and about the Work, which have not been timely paid
by Contractor;

The reasonable cost to remedy defective Work not remedied;

Proper payments to Subcontractors, which have not been timely
paid;

The difference between the costs to complete the Work and the
unpaid balance of the Contract Sum if there exists reasonable
doubt that this Contract can be completed for the balance of the
Contract Sum then unpaid; and

Damage to Owner or another Contractor.

Payment shall be made by Owner not later than thirty (30) days after receipt
of the Certificate for Payment from the Engineer.



ARTICLE 6
FINAL PAYMENT

Final payment, constituting the entire unpaid balance of the Contract Sum, shall be
made by the Owner to the Contractor when (1) the Contract has been fully performed by
the Contractor except for the Contractor’s responsibility to correct nonconforming Work
as provided in Paragraph 12.1 of the General Conditions and to satisfy other
requirements, if any, which necessarily survive final payment; and (2) a final Certificate
for Payment has been issued by the Engineer. Such final payment shall be made by
the Owner not more than thirty (30) days after the issuance of the Engineer’s final
Certificate for Payment.

As signed on the date first above written.

Owner: Contractor:
lowa Western Community College

Dr. Dan Kinney

President

Witness to Owner: Witness to Contractor:
Signature Signature

Printed Name Printed Name



SECTION 007200
GENERAL CONDITIONS

FORM OF GENERAL CONDITIONS

1.01 THE GENERAL CONDITIONS APPLICABLE TO THIS CONTRACT IS ATTACHED FOLLOWING
THIS PAGE.

RELATED REQUIREMENTS
2.01 SECTION 007300 - SUPPLEMENTARY CONDITIONS.
END OF SECTION 007200
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GENERAL CONDITIONS OF THE CONTRACT

1.1

ARTICLE 1
GENERAL PROVISIONS

BASIC DEFINITIONS

1.1.1

1.1.2

1.1.3

THE CONTRACT DOCUMENTS

The Contract Documents consist of the Agreement between Owner
and Contractor (hereinafter the Agreement); Conditions of the
Contract (General Supplementary and other Conditions); Drawings;
Specifications; addenda issued prior to execution of the Contract;
and Modifications issued after execution of the Contract, such as
(1) a written amendment to the Contract signed by both parties, (2)
a Change Order, or (3) a written order for a minor change in the
Work issued by the Engineer. The Contract Documents form the
Contract. The Contract represents the entire and integrated
agreement between the parties hereto and supersedes prior
negotiations, representations or agreements, either written or oral,
with regard to the matters provided for therein. The Contract may
be amended or modified only by a Modification. The Contract
Documents shall not be construed to create a contractual
relationship of any kind (1) between the Engineer and Contractor,
(2) between the Owner and a Subcontractor or Sub-subcontractor
or (3) between any persons or entities other than the Owner and
Contractor.

THE WORK

The term “Work” means the construction and all labor, materials,
equipment and services required by the Contract Documents,
whether completed or partially completed, and includes all other
labor, materials, equipment and services provided or to be provided
by the Contractor to fulfill the contractor’s obligations. The Work
may constitute the whole or a part of the Project.

THE PROJECT

The Project is the total construction of which the Work performed
under the Contract Documents may be the whole or a part and
which may include construction by the Owner or by separate
contractors.



1.2

21

1.1.4

1.1.5

THE DRAWINGS

The Drawings are the graphic and pictorial portions of the Contract
Documents wherever located and whenever issued, showing the
design, location and dimensions of the Work.

THE SPECIFICATIONS

The Specifications are that portion of the Contract Documents
consisting of the written requirements for materials, equipment,
construction systems, standards and workmanship for the Work,
and performance of related services.

EXECUTION, CORRELATION AND INTENT

1.2.1

1.2.2

1.2.3

Execution of the Agreement by the Contractor is a representation
that the Contractor has visited the site, become familiar with the
conditions under which the Work is to be performed and correlated
personal observations with requirements of the Contract
Documents. The Contractor’s failure to properly conduct such
investigation shall not relieve him from the responsibility for
performing the Work for the Contract Sum.

No oral agreement or conversation with any officer, agent or
employee of the Owner or the Engineer, either before or after the
execution of this contract, shall affect or modify any of the terms or
obligations contained in the Contract Documents.

The Contract Documents are complementary, and what is required
by one shall be binding as if required by all.

ARTICLE 2
OWNER

INFORMATION AND SERVICES REQUIRED OF THE OWNER

2.1.1

2.1.2

The Owner shall furnish surveys of the site of the Project, and a
legal description of the site, if so, required by the Contractor.

Except for permits and fees, which are the responsibility of the
Contractor under the Contract Documents, the Owner shall secure
and pay for necessary approvals, easements, assessments and
charges required for construction, use or occupancy of permanent
structures or for permanent changes in existing facilities.



2.2 OWNER’S RIGHT TO STOP THE WORK

2.2.1

If the Contractor fails to correct Work which is not in accordance
with the requirements of the Contract Documents or persistently
fails to carry out Work in accordance with the Contract Documents,
the Owner, by written Order may order the Contractor to stop the
Work, or any portion thereof, until the cause for such order has
been eliminated; however, the right for the benefit of the Contractor
or any other person or entity.

2.3 OWNER’S RIGHT TO CARRY OUT THE WORK

2.3.1

If Contractor fails within a reasonable time after written notice of
either Engineer or Owner to proceed to correct defective Work or to
remove and replace rejected Work or otherwise in accordance with
the Contract Documents, or if Contractor fails to perform the Work
in accordance with the Contract Documents, or if Contractor fails to
comply with any other provision of the Contract Documents, Owner
may, after seven (7) days written notice to Contractor, correct and
remedy any such deficiency. Contractor shall allow Owner,
Owner’s representatives, agents and employees such access to the
site as may be necessary to enable Owner to exercise the rights
and remedies under this paragraph. All direct costs of Owner in
exercising such rights and remedies will be charged against
Contractor and Owner shall be entitled to an appropriate decrease
in the Contract Sum. Contractor shall not be allowed an extension
of the Contract time because of any delay in performance of the
Work attributable to the exercise by Owner of Owner’s rights and
remedies hereunder.

ARTICLE 3
CONTRACTOR

31 SUPERVISION AND CONSTRUCTION PROCEDURES

3.1.1

The Contractor shall supervise and direct the Work, using the
Contractor’s best skill and attention. The Contractor shall be solely
responsible for and have control over construction means,
methods, techniques, sequences and procedures and for
coordinating all portions of the Work under the Contract, unless the
Contract Documents give other specific instructions concerning
these matters.



3.1.2

3.1.3

3.1.4

3.1.5

The Contractor shall be responsible to the Owner for acts, errors
and omissions of the Contractor’s employees, Subcontractors, Sub-
subcontractors and their agents and employees, and other persons
performing portions of the Work under a contract with the
Contractor.

The Contractor shall indemnify and hold harmless the Owner, and
its agents and employees from and against all claims, damages,
losses and expenses, including attorney’s fees, arising as a result
of damage to existing utilities caused in whole or in part by the
Contractor, Subcontractors or Sub-subcontractors, or anyone
directly or indirectly employed by any of them or anyone for whose
acts any of them may be liable.

Portions of the Work may be performed in or adjacent to areas in
which the Owner's normal operation must proceed without
interruption during the construction Work. The Contractor shall
conduct the Work in these areas in such a manner as to create a
minimum of disturbance and inconvenience to the Owner and to the
students, faculty and guests of the Owner and to the public in
general. Existing structures and facilities shall remain in service
while the new facility is under construction, and continuous use and
operation thereof shall be provided unless otherwise stated in the
Contract Documents.

The Contractor hereby acknowledges that Owner is a political
subdivision of the State of lowa and is therefore subject to the lowa
Smokefree Air Act. Under lowa Code Section 142D all buildings
and property of Owner are posted as smoke free. The Contractor
shall, therefore, not allow any of its direct employees nor any
employees of any Subcontractor, Sub-subcontractor and their
agents and employees to smoke or use tobacco products in or on
Owner’s property or buildings. It shall be the Contractor’s
responsibility to post appropriate signage within the Work Site
boundaries indicating this a smoke free project.

If Owner is cited or incurs any civil fines due to Contractor’s
violation under the lowa Smokefree Air Act, then Contractor shall
immediately reimburse Owner for any and all fines paid by Owner.
Owner shall have the right to deduct any fines paid by Owner from
the contract price for the project if Contractor refuses to reimburse
Owner for said funds.



3.2

3.3

3.4

LABOR AND MATERIALS

3.2.1

3.2.2

Unless otherwise specified in the Contract Documents, Contractor
shall furnish and assume full responsibility for all materials,
equipment, labor, transportation, construction equipment and
machinery, tools, appliances, fuel, power, light, heat, telephone,
water, sanitary facilities, temporary facilities and all other facilities
and incidentals necessary for the furnishing, performance, testing,
start up and completion of the Work. The Contractor shall pay for
installation, use and disconnecting of all temporary utilities required
for use in constructing the project and shall pay for all water, fuel
and power used in performing the Work.

The Contractor shall enforce strict discipline and good order among
the Contractor's employees, agents, Subcontractors, Sub-
subcontractors and other persons carrying out the Contract. The
Contractor shall not permit employment of unfit persons or persons
not skilled in the tasks assigned to them.

WARRANTY

3.3.1

TAXES

3.4.1

The Contractor warrants to the Owner and Engineer that materials,
supplies and equipment furnished under the Contract will be of
good quality and new unless otherwise required or permitted by the
Contract Documents, that the Work will be free from defects not
inherent in the quality required or permitted, and that the Work will
conform with the requirements of the Contract Documents. Work
not conforming to these requirements, including substitutions not
properly and authorized, may be considered defective.

The Owner shall provide the Contractor with a State of lowa Sales
Tax Exemption number for this Project prior to the start of
construction activities. Contractor shall use this tax exemption
number when procuring goods and services for the Project within
the State of lowa.

This sales tax exemption number shall also be utilized by the
Contractor when procuring goods and services for this Project from
vendors and suppliers in other states if and when these states have
reciprocal arrangements regarding sales tax exemption for public
education organizations.



3.5

3.4.2

3.4.3

For materials, goods and services purchased from Nebraska
vendors and suppliers, the Contractor, Subcontractors and Sub-
subcontractors shall not pay Nebraska sales tax if the materials,
goods or services are delivered directly to the Owner’s job for
incorporation into the project.

If the materials, goods or services are delivered directly to the
Contractor, Subcontractor or Sub-subcontractor at their place of
business prior to being delivered to the Owner’s job site, then
Nebraska sales tax shall be paid by the procuring party. Likewise,
if the Contractor, Subcontractor or Sub-subcontractor physically
takes possession of materials, goods or services in the State of
Nebraska then Nebraska sales tax shall be paid by the procuring

party.

It is hereby understood and agreed by all parties notwithstanding
that the Contract Sum as offered by the Contractor and agreed to
and accepted by the Owner, shall be inclusive of any and all sales
tax due regardless of which state for goods, materials or services
provided by the Contractor, Subcontractor or Sub-subcontractor to
this project. In no event shall the Contractor, Subcontractor or Sub-
subcontractor have any recourse, claim or course of action against
the Owner or the Owner’s Project if it shall later be determined the
provision of goods, materials or services should have been subject
to sales tax.

Other Taxes — The Contractor shall pay consumer, use and other
similar taxes for the Work or portions thereof provided by the
Contractor which are legally enacted when bids are received or
negotiations concluded whether or not yet effective or merely
scheduled to go into effect.

PERMITS, FEES AND NOTICES

3.5.1

3.5.2

3.5.3

Unless otherwise provided in the Contract Documents, the
Contractor shall secure and pay for the building permit and other
permits and governmental fees, licenses and inspections necessary
for proper execution and completion of the Work.

The Contractor shall comply with and give notices required by laws,
ordinances, rules, regulations, codes and lawful orders of public
authorizes bearing on performance of the Work.

If the Contractor observes that portions of the Contract Documents
are at variance with applicable laws, statutes, ordinances, building
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3.6

3.7

3.8

codes and rules and regulations, the Contractor shall promptly
notify the Engineer and Owner in writing.

SHOP DRAWINGS, PRODUCT DATA AND SAMPLES

3.6.1

3.6.2

3.6.3

3.6.4

3.6.5

Shop Drawings are drawings, diagrams, schedules, and other data
specially prepared for the Work by the Contractor or a
Subcontractor, Sub-subcontractor, manufacturer, supplier, or
distributor to illustrate some portion of the Work.

Product Data are illustrations, standard schedules, performance
charts, instructions, brochures, diagrams and other information
furnished by the Contractor to illustrate materials or equipment for
some portion of the Work.

Samples are physical examples which illustrate materials,
equipment or workmanship and establish standards by which the
Work will be judged.

The Contractor shall review, approve and submit to the Engineer
Shop Drawings, Product Data Samples and similar submittals
required by the Contract Documents with reasonable promptness
and in such sequence as to cause no delay in the Work or in the
activities of the Owner or of separate contractors.

The Contractor shall perform no portion of the Work requiring
submittal and review of Shop Drawings, Product Data, Samples or
similar submittals until the respective submittal has been approved.
Such Work shall be in accordance with approved submittals.

CLEANING UP

3.7.1

3.7.2

The Contractor shall keep the premises and surrounding area free
from accumulation of waste materials or rubbish caused by
operations under the Contract. At completion of the Work, the
Contractor shall remove from and about the Project waste
materials, rubbish, the Contractor’s tools, construction equipment,
machinery and surplus materials.

If the Contractor fails to clean up as provided in the Contract
Documents, the Owner may do so and the cost thereof shall be
charged to the Contractor.

ROYALTIES AND PATENTS

11



3.9

4.1

4.2

3.8.1

The Contractor shall pay all royalties and license fees. The
Contractor shall defend suits or claims for infringement of patent
rights, copyrights, trademarks, trade names and similar proprietary
property rights or interests and shall hold the Owner and Engineer
harmless from loss (including attorneys’ fees, court costs and other
costs of defenses) on account thereof.

INDEMNIFICATION

3.9.1

The Contractor shall indemnify, defend and hold harmless the
Owner, Engineer, Engineer's consultants and agents and
employees of any of them from and against claims, damages,
losses and expenses, including but not limited to, attorneys’ fees, to
the extent caused in whole or in part by any acts, errors or
omissions of the Contractor, a Subcontractor, a Sub-subcontractor
or anyone directly or indirectly employed by them or anyone for
whose acts they may be liable, regardless of whether or not such
claim, damage, loss or expense is caused in part by a party
indemnified hereunder. Such obligation shall not be construed to
negate, abridge, or reduce other rights or obligations of indemnity
which would otherwise exist as to a party or person described in
this Paragraph 3.9.

ARTICLE 4
ADMINISTRATION OF THE CONTRACT

ENGINEER

411

The Engineer is the person lawfully licensed to practice
Engineerure or an entity lawfully practicing Engineerure identified
as such in the Agreement and is referred to throughout the Contract
Documents as if singular in number. The term “Engineer’” means
the Engineer or the Engineer’s authorized representative.

ENGINEER’S ADMINISTRATION OF THE CONTRACT

4.2.1

The Engineer will provide administration of the Contract as
described in the Contract Documents and will be the Owner’s
representative (1) during construction, (2) until final payment is due
and (3) with the Owner’s concurrence, from time-to-time during the
correction period described in Paragraph 12.1. The Engineer will
have authority to act on behalf of the Owner only to the extent
provided in the Contract Documents, unless otherwise modified by
written instrument in accordance with other provisions of the
Contract.

12



422

423

424

4.2.5

4.2.6

The Engineer shall make periodic visits to the Work site at intervals
appropriate to the stage of construction, or as otherwise agreed by
the Owner and Engineer in writing, to become generally familiar
with the progress and quality of the Work completed and to
determine in general if the Work is being performed in a manner
indicating that the Work when completed will be in accordance with
the Contract Documents. However, the Engineer shall not be
required to make exhaustive or continuous on-site inspections to
check the quality or quantity of the Work. On the basis of on-site
observations as an experienced and qualified design professional,
the Engineer shall on a periodic basis keep the Owner informed of
the progress and quality of the Work, and shall alert the Owner to
and endeavor to guard the Owner against defects and efficiencies
in the Work and shall promptly advise the Owner of any conditions
which may cause a delay in the completion of the Work. Engineer
shall assist Owner in consultations and discussions with Contractor
concerning corrections of any such defects of deficiencies and shall
make recommendations as to replacement or correction of
defective work.

Based on the Engineer’s on-site observations and evaluations of
the Contractor's Applications for Payment and supporting data, the
Engineer will review and certify the amounts due the Contractor
and will issue Certificates for Payment in such amounts.

The Engineer shall have authority to reject Work that does not
conform to the Contract Documents and may disapprove of and
reject Work while it is in progress if Engineer believes that such
Work will produce a completed Project that will not conform to the
Contract Documents.

The Engineer will review and approve or take other appropriate
action upon the Contractor's submittals such as Shop Drawings,
Product Data and Samples, but only for the limited purpose of
checking for conformance with information given and the design
concept expressed in the Contract Documents and all applicable
building and construction ordinances, codes, rules and regulations,
restrictions and orders. The Engineer’s review of the Contractor's
submittals shall not relieve the Contractor of the obligations under
Paragraphs 3.1, 3.3 and 3.6.

The Engineer shall conduct inspections of the Work to determine
the date or dates of Substantial Completion and the date of final

13



5.1

5.2

5.3

4.2.7

4.2.8

completion, and to determine if the completed Work has been
completed in accordance with the Contract Documents.

The Engineer will interpret and decide matters concerning
performance under and requirements of the Contract Documents
on written request of either the Owner or Contractor. The
Engineer’s response to such requests will be made with reasonable
promptness.

Interpretations and decisions of the Engineer will be consistent with
the intent of and reasonably inferable from the Contract Documents
and will be in writing or in the form of drawings. The Engineer’s
decisions on matters relating to aesthetic effect will be final if
consistent with the intent expressed in the Contract Documents,
and approved by Owner.

ARTICLE 5
SUBCONTRACTORS

DEFINITIONS

5.1.1

A Subcontractor is a person or entity who has a direct contact with
the Contractor to perform a portion of the Work at the site.

AWARD OF SUBCONTRACTS AND OTHER CONTRACTS FOR
PORTIONS OF THE WORK

5.2.1

Unless otherwise stated in the Contract Documents, the Contractor,
as soon as practicable after execution of the Contract, shall furnish
in writing to the Owner through the Engineer the names of persons
or entities (including those who are to furnish materials or
equipment fabricated to a special design) proposed for each
principal portion of the Work. The Engineer will promptly reply to
the Contractor in writing stating whether or not the Owner or the
Engineer, after due investigation, has reasonable objection to any
such proposed person or entity. The Contractor shall not contract
with a proposed person or entity to which the Owner or Engineer
has made timely objection. The Contractor shall not change a
Subcontractor, person or entity previously selected if the Owner or
Engineer makes reasonable objection of such change.

SUBCONTRACTURAL RELATIONS

5.3.1

By appropriate written agreement, the Contractor shall require each
Subcontractor, to the extent of the Work to be performed by the
Subcontractor, to be bound to the Contractor by terms of the
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Contract Documents, and to assume toward the Contractor all the
obligations and responsibilities which the Contractor, by these
Documents, assumes toward the Owner and Engineer. Each
subcontract agreement shall preserve and protect the rights of the
Owner and Engineer under the Contract Documents with respect to
the Work to be performed by the Subcontractor so that
subcontracting thereof will not prejudice such rights, and shall allow
to the Subcontractor, unless specifically provided otherwise in the
subcontract agreement, the benefit of all rights, remedies and
redress against the Contractor that the Contractor, by the Contract
Documents, has against the Owner.

5.4 CONTINGENT ASSIGNMENT OF SUBCONTRACTS

5.4.1

Each subcontract agreement for a portion of the Work is assigned
by the Contractor to the Owner provided that the assignment is
effective only after termination of the Contract by the Owner for
cause pursuant to Paragraph 14.2 and only for those subcontract
agreements which the Owner accepts by notifying the
Subcontractor in writing.

ARTICLE 6
CONSTRUCTION BY OWNER
OR BY SEPARATE CONTRACTORS

6.1 OWNER’S RIGHT TO PERFORM CONSTRUCTION AND TO AWARD
SEPARATE CONTRACTS

6.1.1

The Owner reserves the right to perform construction or operations
related to the Project with the Owner's own forces, and to award
separate contracts in connection with other portions of the Project
or other construction operations on the site.
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SECTION 007300
SUPPLEMENTARY CONDITIONS

FORM OF SUPPLEMENTARY CONDITIONS

1.01 THE SUPPLEMENTARY CONDITIONS APPLICABLE TO THIS CONTRACT ARE ATTACHED
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INSURANCE REQUIREMENT CHECKLIST

Project:
Location: Council Bluffs, lowa
Contractor (Insured):
Address:
Owner: lowa Western Community College
Address: 2700 College Road, Box 4-C, Council Bluffs, lowa 51502
Engineer:
Address:
(Owner and Engineer are additional insureds only as to the above specific project)
The undersigned hereby certifies that the following policies, subject to their terms,
conditions and exclusions have been issued by the named companies to the above Insured
and are presently in full force and effect:
A WORKER'S COMPENSATION:
Policy No. Expiration Date

Insurance Co.
Address

COVERAGE: Statutory Worker's Compensation and Occupational Disease
Insurance.

Employers Liability Limit $ / /

Bodily Injury - Each Accident, $1,000,000

Bodily Injury by Disease - Each Employee, $1,000,000

Bodily Injury by Disease - Policy Limit. $1,000,000

Misc: Contractor’s insurance carrier will waive subrogation against owner; if
leased workers are used, Alternate Employer Endorsement must be added; U.S.
Government extension endorsements as appropriate (U.S.L.&H., etc.); statutory
coverage provided for the state in which operations are undertaken, whether or
not required by law (includes sole proprietors and partners)

Locations covered
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COMMERCIAL GENERAL LIABILITY, ALL OPERATIONS UNDER CONTRACT:

Policy No. Expiration Date
Insurance Co.
Address

LIMITS:
General Aggregate: _$2,000,000
Products/Completed

Operations Aggregate: $2,000,000
Personal & Advertising Injury: $1,000,000
Each Occurrence: _$1,000,000

Misc: Current ISO Commercial General Liability Policy Form or equivalent; per
project or job site aggregate; Owner, Architect/Engineer and their employees,
subsidiaries and assigns must be designated as Additional Insureds for both
ongoing and completed operations; Contractor’s insurance career must waive
subrogation against Owner.

COMPREHENSIVE AUTOMOTIVE LIABILITY:
Policy No. Expiration Date
Insurance Co.

Address

LIMITS PER UNIT:

Combined Single Limit _$1,000,000

COVERAGE PROVIDED for operation of all owned, non-owned and hired
vehicles.

Contractor’s insurance carrier must waive subrogation against Owner.

UMBRELLA/EXCESS LIABILITY:

Policy No. Expiration Date
Insurance Co.

Address

MINIMUM LIMITS: Each Occurrence $5,000,000 Aggregate $5,000,000

Umbrella or Excess Liability: $6,000,000 limit minimum (substitute other limit
requirement, if greater); must follow form with all primary policies

OTHER ITEMS

1. Owner will purchase and provide property coverage (Builder's Risk) for the
project and name the Contractor as an additional insured. Coverage shall
provide completed value limit with a $ deductible. Contractor shall be
responsible for the cost of the deductible.

2. Contractor’s insurance carriers must be financially rated A-VII or better by
A.M. Best.
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3. Owner reserves right to require certified copies of policies and/or
endorsements.
4. Contractor will require the above limits and coverages from all Subcontractors.

NOTE ALL EXCLUSION ENDORSEMENTS;

COVERAGE EXCLUDED OR DELETED:
1

2.
3.
4,

Contractor hereby warrants that it will give immediate notice to Owner upon learning of
any cancellation or nonrenewal of any of the above coverages.

The Contractor (Insured) shall obtain from Insurer and provide to Owner a copy of the
actual written endorsement naming Owner as an additional insured. Contractor shall
provide such an endorsement for all of the above-named policies identified above as
required for this Project. The copies of the endorsement shall be attached to this
Certificate of Insurance and be incorporated into the Agreement Between Owner and
Contractor.

NAME OF AGENCY
Address
Date

By

Authorized Insurance Representative
(Signature Required)

Contract specified minimums: See Instructions to Bidders (Insurance).
A Certificate of Liability Insurance (Form ACORD 25 or its equivalent) is required from

Contractor at or before the signing of this contract. All the above coverages and
endorsements shall be indicated on such Certificate.
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BID BOND

KNOW ALL MEN BY THESE PRESENTS, that we, as
Principal, and as Surety are held and firmly bound unto lowa
Western Community College (Merged Area Xllil), 2700 College Road, P.O. Box 4C, Council
Bluffs, lowa 51502, a body politic of the State of lowa, hereinafter called "OWNER?", in the penal
sum of Dollars ($ ) lawful money
of the United States, for the payment of which sum will and truly be made, we bind ourselves,
our heirs, executors, administrators, and successors, jointly and severally, firmly by these
presents. The condition of this obligation is such that whereas the Principal has submitted the
accompanying bid dated the _ day of , 2026, for
Project. Project shall be referred to as

NOW, THEREFORE,
(a) If said Bid shall be rejected, or in the alternative,

(b) If said Bid shall be accepted and the Principal, within ten (10) days after Owner's
mailing a written notice of award of contract to Principal as provided in Notice to Bidders
or such additional time as Owner may grant Principal in writing, shall execute and
deliver a Contract, Combined Performance, Payment and Maintenance Bond and
deliver a Certificate of Insurance, all in the forms specified in the contract documents for
said Project, and shall in all other respects comply with pre-contract requirements of
Principal created by the acceptance of said Bid, all as set forth in the contract
documents for said Project,

Then this obligation shall be void, otherwise the same shall remain in force and effect; it being
expressly understood and agreed that the liability of the Surety for any and all claims hereunder
shall, in no event, exceed the penal amount of this obligation as herein stated.

By virtue of statutory authority, the full amount of this bid bond shall be forfeited to the Owner in
liquidation of damages sustained in the event that the Principal fails to execute the contract and
provide the required bond, certificates, and evidence of performance of all pre-contract
requirements as provided in the contract documents for said Project.

The Surety, for value received, hereby stipulates and agrees that the obligations of said Surety
and its bond shall be in no way impaired or affected by any extension of the time within which
the Owner may accept such Bid or execute such contract; and said Surety does hereby waive
notice of any such extension.

RRE/BidBond.mh(0809-96)02.0697



IN WITNESS WHEREOQOF, the Principal and the Surety, have hereunto set their hands and
seals, and such of them as are corporations, have caused their corporate seals to be hereto

affixed and these presents to be signed by their proper officers this day of
, 2026
By:
Witness
Witness Surety
By:

Attorney-in-Fact



PAYMENT BOND
Bond No.

CONTRACTOR SURETY
Co. Name: Co. Name
Address Address
OWNER

Co. Name: lowa Western Community College
Address: 2700 College Road
Council Bluffs, IA 51503

CONSTRUCTION CONTRACT
Date:

Amount:

Project Description:

BOND

Date:
Amount:
Modifications:

Execution hereof binds Contractor and Surety to the terms of this Payment Bond which
include pages PB 1 through PB 5, which are attached hereto and made a part hereof.

CONTRACTOR AS PRINCIPAL SURETY

Co. Name Co. Name

Signature Signature

Printed Name and Title Printed Name and Title

1. The Contractor and the Surety, jointly and severally bind themselves, their heirs,

executors, administrators, successors and assigns to the Owner to pay for labor,
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materials and equipment furnished for use in the performance of the Construction
Contract, which is incorporated herein by reference.

With respect to the Owner, this obligation shall be null and void if the Contractor:

2.1

2.2

Promptly makes payment, directly or indirectly, for all sums due
Claimants, and

Defends, indemnifies and holds harmless the Owner from all claims,
demands, liens or suits by any person or entity who furnished labor,
materials, or equipment for use in the performance of the Construction
Contract, provided the Owner has promptly notified the Contractor and the
Surety (at the address described in Paragraph 12) of any claims,
demands, liens or suits and tendered defense of such claims, demands,
liens or suits to the Contractor and the Surety, and provided there is no
Owner Default.

With respect to Claimants, this obligation shall be null and void if the Contractor
promptly makes payment, directly or indirectly, for all sums due.

The Surety shall have no obligation to Claimants under this Bond until:

41

4.2

Claimants who are employed by or have a direct contract with the
Contractor have given notice to the Surety (at the address described in
Paragraph 12) and sent a copy, or notice thereof, to the Owner, stating
that a claim is being made under this Bond and, with substantial accuracy,
the amount of the claim.

Claimants who do not have a direct contract with the Contractor:

4.2.1 Have furnished written notice to the Contractor and sent a copy,
or notice thereof, to the Owner, within ninety (90) days after
having last performed labor or last furnished materials or
equipment included in the claim stating, with substantial
accuracy, the amount of the claim and the name of the party to
whom the materials were furnished or supplied or for whom the
labor was done or performed; and

422 Have either received a rejection in whole or in part from the
Contractor, or not received within thirty (30) days of furnishing
the above notice any communication from the contractor by
which the Contractor has indicated the claim will be paid directly
or indirectly; and

423 Not having been paid within the above thirty (30) days, have
sent a written notice to the Surety (at the address described in
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10.

11.

Paragraph 12) and sent a copy, nor notice thereof, to the
Owner, stating that a claim is being made under this Bond and
enclosing a copy of the previous written notice furnished to the
Contractor.

If a notice required by Paragraph 4 is given by the Owner to the Contractor or to
the Surety, that is sufficient compliance.

When the Claimant has satisfied the conditions of Paragraph 4, the Surety shall
promptly and at the Surety’s expense take the following actions:

6.1  Send an answer to the Claimant with a copy to the Owner within forty-five
(45) days after receipt of the claim, stating the amounts are undisputed
and the basis for challenging any amounts that are disputed.

6.2  Pay or arrange for payment of any undisputed amounts.

The Surety’s total obligation shall not exceed the amount of this Bond, and the
amount of this Bond shall be credited for any payments made in good faith by the
Surety.

Amounts owed by the Owner to the Contractor under the Construction Contract,
shall be used for the performance of the Construction Contract and to satisfy
claims, if any, under Construction Performance Bond. By the Contractor
furnishing and the Owner accepting this Bond, they agree that all funds earned
by the Contractor in the performance of the Construction Contract are dedicated
to satisfy obligations of the Contractor and the Surety under this Bond, subject to
the Owner’s priority to use the funds for the completion of the work.

The Surety shall not be liable to the Owner, Claimants or others for obligations of
the Contactor that are unrelated to the Construction Contract. The Owner shall
not be liable for payment of any costs or expenses of any Claimant under this
bond, and shall have under this Bond no obligations to make payments to, give
notices on behalf of, or otherwise have obligations to Claimants under this Bond.

The Surety hereby waives notice of any change, including changes of time, to the
Construction Contract or to related subcontracts, purchase orders and other
obligations.

No suit or action shall be commenced by a Claimant under this Bond other than
in a court of competent jurisdiction in the location in which the work or part of the
work is located or after the expiration of one-year from the date (1) on which the
Claimant gave the notice required by Subparagraph 4.1 or Clause 4.2.3, or (2) on
which the last labor or service was performed by anyone or the last materials or
equipment were furnished by anyone under the Construction Contract, whichever
of (1) or (2) first occurs. If the provisions of this Paragraph are void or prohibited
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12.

13.

14.

15.

by law, the minimum period of limitation available to sureties as a defense in the
jurisdiction of the suit shall be applicable.

Notice to the Surety, the Owner or the Contractor shall be mailed or delivered to
the address shown on the signature page. Actual receipt of Notice by Surety, the
Owner or the Contractor, however accomplished, shall be sufficient compliance
as of the date received at the address shown on the signature page.

When this Bond has been furnished to comply with a statutory or other legal
requirement in the location where the construction was to be performed, any
provision in this Bond conflicting with said statutory or legal requirement shall be
deemed deleted herefrom and provisions conforming to such statutory or other
legal requirement shall be deemed incorporated herein. The intent is that this
Bond shall be construed as a statutory bond and not as a common law bond.

Upon request by any person or entity appearing to be a potential beneficiary of
this Bond, the Contractor shall promptly furnish a copy of this Bond or shall
permit a copy to be made.

Definitions

15.1 Claimant: An individual or entity having a direct contract with the
Contractor or with a subcontractor of the Contractor to furnish labor,
materials or equipment for use in the performance of the Contract. The
intent of this bond shall be to include without limitation in the terms “labor,
materials or equipment” that part of water, gas, power, light, heat, oil,
gasoline, telephone service or rental equipment used in the Construction
Contract, architectural and engineering services required for performance
of the work of the Contractor and the Contractor’s subcontractors, and all
other items for which a mechanic’s lien may be asserted in the jurisdiction
where the labor, materials or equipment were furnished.

15.2 Construction Contract: The agreement between the Owner and the
Contractor identified on the signature page, including all Contract
Documents and changes thereto.

15.3 Owner Default: Failure of the Owner, which has neither been remedied
nor waived, to pay the Contractor as required by the Construction Contract
or to perform and complete or comply with the other terms thereof.
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MODIFICATIONS TO THIS BOND ARE AS FOLLOWS:

(This space intentionally left blank to allow for modifications to the bond)

CONTRACTOR AS PRINCIPAL SURETY

Company Name Company Name
Signature Signature

Printed Name and Title Printed Name and Title
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PERFORMANCE BOND
Bond No.

CONTRACTOR SURETY

OWNER

lowa Western Community College
2700 College Road

Council Bluffs, IA 51503

CONSTRUCTION CONTRACT
Date:
Amount;

Description:

BOND

Date:

Amount:

Modifications to this bond:

Execution hereof binds Contractor and Surety to the terms of this Performance Bond
which includes paged PerfBond 1 through PerfBond 6, which are attached hereto and
made a part hereof.

CONTRACTOR AS PRINCIPAL SURETY
Company: Company:
Signature Signature
Name and Title Name and Title

KNOW ALL PERSONS BY THESE PRESENTS:

PerfBond Page 1 of 5



1. The Contractor and the Surety, jointly and severally, bind themselves, their heirs,
executors, administrators, successors and assigns to the Owner for the
performance of the Construction Contract, which is incorporated herein by

reference.

2. If the Contractor performs the Construction Contract, the Surety and the
Contractor shall have no obligation under this Bond, except to participate in
conferences as provided in Subparagraph 3.1.

3. If there is no Owner Default, the Surety’s obligation under this Bond shall arise
after:
3.1 The Owner has notified the Contractor and the Surety at its address

3.2

3.3

described in Paragraph 10 below that the Owner is considering
declaring a Contractor Default and has requested and attempted to
arrange a conference with the Contractor and the Surety to be held not
later than fifteen (15) days after receipt of such notice to discuss
methods of performing the Construction Contract. If the Owner, the
Contractor and the Surety agree, the Contractor shall be allowed a
reasonable time to perform the Construction Contract, but such an
agreement shall not waive the Owner’s right, if any, subsequently to
declare a Contractor Default; and

The Owner has declared a Contractor Default and formally terminated
the Contractor's right to complete the contract. Such Contractor
Default shall not be declared earlier than twenty (20) days after the
Contractor and the Surety have received notice as provided in
Subparagraph 3.1; and

The Owner has agreed to pay the Balance of the Contract Price to the
Surety in accordance with the terms of the Construction Contract or to
a contractor selected to perform the Construction Contract in
accordance with the terms of the contract with the Owner.

4. When the Owner has satisfied the conditions of Paragraph 3, the Surety shall
promptly and at the Surety’s expense take one of the following actions:

4.1

4.2

4.3

Arrange for the Contractor, with consent of the Owner, to perform and
complete the Construction Contract; or

Undertake to perform and complete the Construction Contract itself,
through its agents or through independent contractors; or

Obtain bids or negotiated proposals from qualified contractors

acceptable to the Owner for a contract for performance and completion
of the Construction Contract, arrange for a contract to be prepared for
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execution by the Owner and the Contractor selected with the Owner’s
concurrence, to be secured with performance and payment bonds
executed by a qualified surety equivalent to the bonds issued on the
Construction Contract, and pay to the Owner the amount of damages
as described in Paragraph 6 in excess of the Balance of the Contract
Price incurred by the Owner resulting from the Contractor’s default; or

4.4 Waive its right to perform and complete, arrange for completion or
obtain a new contractor and with reasonable promptness under the
circumstances;

4.41 After investigation, determine the amount for which it may be
liable to the Owner and, as soon as practicable after the
amount is determined, tender payment therefore to the
Owner; or

442 Deny liability in whole or in part and notify the Owner citing
reasons therefore.

If the Surety does not proceed as provided in Paragraph 4 with reasonable
promptness, the Surety shall be deemed to be in default on this Bond fifteen (15)
days after receipt of an additional written notice from the Owner to the Surety
demanding that the Surety perform its obligations under this Bond, and the
Owner shall be entitled to enforce any remedy available to the Owner. If the
Surety proceeds as provided in Subparagraph 4.4 and the Owner refuses the
payment tendered or the Surety has denied liability, in whole or in part, without
further notice the Owner shall be entitled to enforce any remedy available to the
Owner.

After the Owner has terminated the Contractor's right to complete the
Construction Contract, and if the Surety elects to act under Subparagraph 4.1,
4.2 or 4.3 above, then the responsibilities of the Surety to the Owner shall not be
greater than those of the Contractor under the Construction Contract, and the
responsibilities of the Owner to the Surety shall not be greater than those of the
Owner under the Construction Contract. To the limit of the amount of this Bond,
but subject to commitment by the Owner of the Balance of the Contract Price to
mitigation of costs and damages on the Construction Contract, the Surety is
obligated without duplication for:

6.1 The responsibilities of the Contractor for correction of defective work
and completion of the Construction Contract;

6.2 Additional legal, design professional and delay costs resulting from the

Contractor’'s Default and resulting from the actions or failure to act of
the Surety under Paragraph 4; and

PerfBond Page 3 of 5



10.

11.

12.

6.3 Liquidated damages, or if no liquidated damages are specified in the
Construction Contract, actual damages caused by delayed
performance or non-performance of the Contractor.

The Surety shall not be liable to the Owner or others for obligations of the
Contractor that are unrelated to the Construction Contract, and the Balance of
the Contract Price shall not be reduced or set off on account of any such
unrelated obligations. No right of action shall accrue on this Bond to any person
or entity other than the Owner or its heirs, executors, administrators or
SuUCCesSsors.

The Surety hereby waives notice of any change, including changes of time, to the
construction Contract or to related subcontracts, purchase orders and other
obligations.

Any proceedings, legal or equitable, under this Bond may be instituted in any
court of competent jurisdiction in the location in which the work or part of the
work is located and shall be instituted within two (2) years after Contractor’s
Default or within two (2) years after the Contractor ceased working or within two
(2) years after the Surety refuses or fails to perform its obligations under this
Bond, whichever occurs first. If the provisions of this Paragraph are void and
prohibited by law, the minimum period of limitation available to sureties as a
defense in the jurisdiction of the suit shall be applicable.

Notice to the Surety, the Owner or the Contractor shall be mailed or delivered to
the address shown on the signature page.

When this Bond has been furnished to comply with a statutory or other legal
requirement in the location where the construction was to be performed, any
provision in this Bond conflicting with said statutory or legal requirement shall be
deemed deleted herefrom and provisions conforming to such statutory or other
legal requirement shall be deemed incorporated herein. The intent is that this
Bond shall be construed as a statutory bond and as a common law bond.

Definitions

12.1 Balance of the Contract Price: The total amount payable by the Owner
to the Contractor under the Construction Contract after all proper
adjustments have been made, including allowance to the Contractor of
any amounts received or to be received by the Owner in settlement of
insurance or other claims for damages to which the Contractor is
entitled, reduced by all valid and proper payments made to or on
behalf of the Contractor under the Construction Contract.

12.2 Construction Contract: The agreement between the Owner and the
Contractor identified on the signature page, including all Contract
Documents and changes thereto.
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12.3 Contractor Default: Failure of the Contractor, which has neither been
remedied nor waived, to perform or otherwise to comply with the terms
of the Construction Contract.

124 Owner Default: Failure of the Owner, which has neither been
remedied nor waived, to pay the Contractor as required by the
Construction Contract or to perform and complete or comply with other
terms thereof.

MODIFICATIONS TO THIS BOND ARE AS FOLLOWS:

This space intentionally left blank and to include any modifications
made to this Bond Form.

CONTRACTOR AS PRINCIPAL SURETY
Company: Company:
Signature: Signature:
Date: Date:

Name and Title: Name and Title:
Address: Address:
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SECTION 011000
SUMMARY

PART 1 GENERAL
1.01 PROJECT
A. Project Name: IWCC Clark Hall Air Handling Unit Replacement
B. Owner's Name: lowa Western Community College
1.  Owner's Representative: Diane Osbahr, Director of Facilities and Central Services
C. Engineer's Name: Engineering Technologies, Inc.
1.  Engineer's Representative: Shane M. Hoss, 1101 N. 13th Street, Omaha, NE 68102
D. The Project consists of: Replacement of air handling unit AHU-1 in the Penthouse of Clark Hall.
E. Anticipated Starting Date: December 14, 2026
F. Completion Date: August 1, 2027
1.02 CONTRACT DESCRIPTION

A. Contract Type: A single prime contract based on a Stipulated Price as described in Document
005200 - Agreement Form.

1.03 DESCRIPTION OF ALTERATIONS WORK

A. The Scope of work includes, but is not limited to the following:
1.  Replacement of air handling unit AHU-1 in the Penthouse of Clark Hall.

1.04 OWNER OCCUPANCY

A. Owner intends to continue to occupy adjacent portions of the existing building during the entire
construction period.

B. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.
C. Schedule the Work to accommodate Owner occupancy.
1.05 CONTRACTOR USE OF SITE AND PREMISES
A. Construction Operations: Limited to areas noted on Drawings.
B. Arrange use of site and premises to allow:
1. Owner occupancy.
Work by Others.
Work by Owner.

2

3.

4. Use of site and premises by the public.

5 Parking will be available on site in existing parking lot area.
P
1

rovide access to and from site as required by law and by Owner:

. Emergency Building Exits During Construction: Keep all exits required by code open
during construction period; provide temporary exit signs if exit routes are temporarily
altered.

2. Do not obstruct roadways, sidewalks, or other public ways without permit.
D. Time Restrictions:
1.  Coordinate any time restrictions with the Owner's requirements.
E. Utility Outages and Shutdown:
1. Limit disruption of utility services to hours the building is unoccupied.
2. Do not disrupt or shut down life safety systems, including but not limited to fire sprinklers
and fire alarm system, without 7 days notice to Owner and authorities having jurisdiction.
3.  Prevent accidental disruption of utility services to other facilities.

END OF SECTION 011000

ETI Project #2026-151
IWCC Clark Hall
Air Handling Unit Replacement
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SECTION 012000
PRICE AND PAYMENT PROCEDURES

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Procedures for preparation and submittal of applications for progress payments.
Documentation of changes in Contract Sum and Contract Time.
Change procedures.

1.02 SCHEDULE OF VALUES

A.

B.

E.

F.

Form to be used: Submit a printed schedule on AIA Form G703 - Application and Certificate for
Payment Continuation Sheet..

Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit draft to Architect for approval.

Forms filled out by hand will not be accepted.

Submit Schedule of Values in duplicate within 15 days after date of Owner-Contractor
Agreement.

Format: Utilize the Table of Contents of this Project Manual. Identify each line item with
number and title of the specification section. Identify site mobilization.

Revise schedule to list approved Change Orders, with each Application For Payment.

1.03 APPLICATIONS FOR PROGRESS PAYMENTS

A.
B.

C.

o

ETI Project #2026-151

Payment Period: Submit at intervals stipulated in the Agreement.

Form to be used: Submit a printed AIA G702 - Application and Certificate for Payment and AIA
G703 - Continuation Sheet including continuation sheets when required.

AIA G702 shall be notorized before the engineer will process.
Forms filled out by hand will not be accepted.

For each item, provide a column for listing each of the following:
Iltem Number.

Description of work.

Scheduled Values.

Previous Applications.

Work in Place and Stored Materials under this Application.
Authorized Change Orders.

Total Completed and Stored to Date of Application.
Percentage of Completion.

. Balance to Finish.

10. Retainage.

Execute certification by signature of authorized officer.

©CNoOGORWN =

Use data from approved Schedule of Values. Provide dollar value in each column for each line
item for portion of work performed and for stored products.

List each authorized Change Order as a separate line item, listing Change Order number and
dollar amount as for an original item of work.

Submit one electronic and three hard-copies of each Application for Payment.

When Architect requires substantiating information, submit data justifying dollar amounts in
question.

PRICE AND PAYMENT PROCEDURES

IWCC Clark Hall
Air Handling Unit Replacement
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1.04 MODIFICATION PROCEDURES

A.

ETI Project #2026-151

Submit name of the individual authorized to receive change documents and who will be
responsible for informing others in Contractor's employ or subcontractors of changes to the
Contract Documents.

For minor changes not involving an adjustment to the Contract Sum or Contract Time, Architect
will issue instructions directly to Contractor.

For other required changes, Architect will issue a document signed by Owner instructing

Contractor to proceed with the change, for subsequent inclusion in a Change Order.

1.  The document will describe the required changes and will designate method of
determining any change in Contract Sum or Contract Time.

2.  Promptly execute the change.

For changes for which advance pricing is desired, Architect will issue a document that includes
a detailed description of a proposed change with supplementary or revised drawings and
specifications, a change in Contract Time for executing the change with a stipulation of any
overtime work required and the period of time during which the requested price will be
considered valid. Contractor shall prepare and submit a fixed price quotation within 5 days.

Contractor may propose a change by submitting a request for change to Architect, describing
the proposed change and its full effect on the work, with a statement describing the reason for
the change, and the effect on the Contract Sum and Contract Time with full documentation.
Document any requested substitutions in accordance with Section 016000.

Computation of Change in Contract Amount: As specified in the Agreement and Conditions of

the Contract.

1. For change requested by Architect for work falling under a fixed price contract, the amount
will be based on Contractor's price quotation.

2.  For change requested by Contractor, the amount will be based on the Contractor's request
for a Change Order as approved by Architect.

3.  For pre-determined unit prices and quantities, the amount will based on the fixed unit
prices.

4. For change ordered by Architect without a quotation from Contractor, the amount will be
determined by Architect based on the Contractor's substantiation of costs as specified for
Time and Material work.

Substantiation of Costs: Provide full information required for evaluation.
1. Provide the following data:

a. Quantities of products, labor, and equipment.

b. Overhead and profit.

1) Changes in the work shall be as established in the Contract Documents. the
following fees will be used for lump sum pricing and actual cost pricing of
additions and deletions the that Work in the Bid, namely:

(a) To Subcontractor for work performed by thier own forces: Not to exceed
10%.
(b) To Subcontractor for work performed by other than their own forces: Not to
exceed 5%.
(c) To Subcontractor's Subcontractor/Material supplier for work performed by
Subcontractor's Subcontractor/Material supplier own forces: Not to exceed
10%.
(d) To Subcontractor's Subcontractor/Material supplier for work performed by
other than Subcontractor's Subcontractor/Material supplier own forces: Not
to exceed 5%.
(e) Fee includes general requirements, all supervision, overhead and profit.
c. Justification for any change in Contract Time.
d. Credit for deletions from Contract, similarly documented.

PRICE AND PAYMENT PROCEDURES

IWCC Clark Hall
Air Handling Unit Replacement
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K.

2. For authorized Time and Material work, submit itemized account and supporting data after
completion of change, within time limits indicated in the Conditions of the Contract.

Execution of Change Orders: Architect will issue Change Orders for signatures of parties as
provided in the Conditions of the Contract.

After execution of Change Order, promptly revise Schedule of Values and Application for
Payment forms to record each authorized Change Order as a separate line item and adjust the
Contract Sum.

Promptly revise progress schedules to reflect any change in Contract Time, revise sub-
schedules to adjust times for other items of work affected by the change, and resubmit.

Promptly enter changes in Project Record Documents.

1.05 APPLICATION FOR FINAL PAYMENT

A.

B.

Prepare Application for Final Payment as specified for progress payments, identifying total
adjusted Contract Sum, previous payments, and sum remaining due.

Application for Final Payment will not be considered until the following have been
accomplished:

1. All closeout procedures specified in Section 017000.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED

ETI Project #2026-151

END OF SECTION 012000

PRICE AND PAYMENT PROCEDURES
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SECTION 012300
ALTERNATES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Description of Alternates.

B. Procedures for pricing Alternates.

C. Documentation of changes to Contract Price and Contract Time.
1.02 RELATED REQUIREMENTS

A. Document 002113 - Instructions to Bidders: Instructions for preparation of pricing for
Alternates.

B. Document 005200 - Agreement Form: Incorporating monetary value of accepted Alternates.
1.03 ACCEPTANCE OF ALTERNATES

A. Alternates quoted on Bid Forms will be reviewed and accepted or rejected at Owner's option.
Accepted Alternates will be identified in the Owner-Contractor Agreement.

1.04 SCHEDULE OF ALTERNATES
A. Alternate No. 1: ADD Alternate #1 - Existing penthouse enclosure insulation.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
END OF SECTION 012300

ETI Project #2026-151
IWCC Clark Hall
Air Handling Unit Replacement
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SECTION 014533
CODE-REQUIRED SPECIAL INSPECTIONS AND PROCEDURES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Submittals.
B. Manufacturers' field services.

C.

A.

B.

B.

A.

C.

A.

B.

ETI Project #2026-151

Fabricators' field services.
1.02 ABBREVIATIONS AND ACRONYMS

A. NIST: National Institute of Standards and Technology.
1.03 DEFINITIONS

Code or Building Code: ICC (IBC)-2015, Edition of the International Building Code and
specifically, Chapter 17 - Special Inspections and Tests.

Authority Having Jurisdiction (AHJ): Agency or individual officially empowered to enforce the
building, fire and life safety code requirements of the permitting jurisdiction in which the Project
is located.

1.04 REFERENCE STANDARDS

A. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection,
Testing, or Special Inspection; 2021.

ICC (IBC)-2015 - International Building Code; 2015.
1.05 SUBMITTALS

Special Inspection Agency Qualifications: Prior to the start of work, the Special Inspection
Agency is required to:

1.

2.

3.

Submit agency name, address, and telephone number, names of full time registered
Engineer and responsible officer.

Submit copy of report of laboratory facilities inspection made by NIST Construction
Materials Reference Laboratory during most recent inspection, with memorandum of
remedies of any deficiencies reported by the inspection.

Submit certification that Special Inspection Agency is acceptable to AHJ.

Smoke Control Testing Agency Qualifications: Prior to the start of work, the Testing Agency is
required to:

1.

2.

3.

Submit agency name, address, and telephone number, and names of full time registered
Engineer and responsible officer.

Submit documentary evidence that agency has appropriate credentials and documented
experience in fire protection engineering, mechanical engineering and HVAC air
balancing.

Submit certification that Testing Agency is acceptable to AHJ.

Special Inspection Reports: After each special inspection, Special Inspector is required to
promptly submit at least two copies of report; one to Architect and one to the AHJ.

1.06 SPECIAL INSPECTION AGENCY

Owner or Architect will employ services of a Special Inspection Agency to perform inspections
and associated testing and sampling in accordance with ASTM E329 and required by the
building code.

Employment of agency in no way relieves Contractor of obligation to perform work in
accordance with requirements of Contract Documents.

1.07 QUALITY ASSURANCE
A. Special Inspection Agency Qualifications:

CODE-REQUIRED SPECIAL INSPECTIONS AND PROCEDURES
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Air Handling Unit Replacement
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1. Independent firm specializing in performing testing and inspections of the type specified in
this section.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 SPECIAL INSPECTIONS FOR SMOKE CONTROL

A. Test smoke control systems as follows:
1. Record device locations and test system for leakage after erection of ductwork but before
starting construction that conceals or blocks access to system.
2. Test and record pressure difference, flow measurements, detection function and controls
after system is complete and before structure is occupied.

3.02 SPECIAL INSPECTION AGENCY DUTIES AND RESPONSIBILITIES

A. Special Inspection Agency shall:

1. Provide qualified personnel at site. Cooperate with Architect and Contractor in
performance of services.

2. Perform specified sampling and testing of products in accordance with specified reference
standards.

3. Ascertain compliance of materials and products with requirements of Contract Documents.

4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of
work or products.

5. Perform additional tests and inspections required by Architect.

6. Submit reports of all tests or inspections specified.

B. Re-testing required because of non-compliance with specified requirements shall be performed
by the same agency on instructions by Architect.

C. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

3.03 CONTRACTOR DUTIES AND RESPONSIBILITIES

A. Contractor Responsibilities, General:

1. Deliver to agency at designated location, adequate samples of materials for special
inspections that require material verification.

2. Cooperate with agency and laboratory personnel; provide access to approved documents
at project site, to the work, to manufacturers' facilities, and to fabricators' facilities.

3. Provide incidental labor and facilities:
a. To provide access to work to be tested or inspected.
b. To obtain and handle samples at the site or at source of Products to be tested or

inspected.

c. To facilitate tests or inspections.
d. To provide storage and curing of test samples.

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring
testing or inspection services.

5. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

3.04 MANUFACTURERS' AND FABRICATORS' FIELD SERVICES

A. When specified in individual specification sections, require material suppliers, assembly
fabricators, or product manufacturers to provide qualified staff personnel to observe site
conditions, conditions of surfaces and installation, quality of workmanship, start-up of
equipment, to test, adjust, and balance equipment as applicable, and to initiate instructions
when necessary.

ETI Project #2026-151
IWCC Clark Hall
Air Handling Unit Replacement
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B. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

END OF SECTION 014533

ETI Project #2026-151
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Air Handling Unit Replacement
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SECTION 015000
TEMPORARY FACILITIES AND CONTROLS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Temporary utilities.
B. Temporary sanitary facilities.
C. Temporary Controls: Barriers, enclosures, and fencing.
D. Security requirements.
E. Vehicular access and parking.
1.02 TEMPORARY UTILITIES

A. Owner will provide the following:
1. Electrical power , consisting of connection to existing facilities.
2. Water supply, consisting of connection to existing facilities.

B. Existing facilities may be used.
1.03 TEMPORARY SANITARY FACILITIES

A. Use of existing facilities is permitted.

B. Maintain daily in clean and sanitary condition.

C. Atend of construction, return facilities to same or better condition as originally found.
1.04 BARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas
that could be hazardous to workers or the public, to allow for owner's use of site and to protect
existing facilities and adjacent properties from damage from construction operations and
demolition.

B. Provide barricades and covered walkways required by governing authorities for public rights-of-
way and for public access to existing building.

C. Provide protection for plants designated to remain. Replace damaged plants.
D. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.
1.05 SECURITY

A. Provide security and facilities to protect Work, existing facilities, and Owner's operations from
unauthorized entry, vandalism, or theft.

B. Coordinate with Owner's security program.
1.06 VEHICULAR ACCESS AND PARKING

A. Coordinate access and haul routes with governing authorities and Owner.
Provide and maintain access to fire hydrants, free of obstructions.
Provide means of removing mud from vehicle wheels before entering streets.
Designated existing on-site roads may be used for construction traffic.

mo o

Provide temporary parking areas to accommodate construction personnel. When site space is
not adequate, provide additional off-site parking.

m

Existing parking areas may be used for construction parking.
G. Provide adequate parking spaces for Owner use.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION - NOT USED

END OF SECTION 015000
ETI Project #2026-151
IWCC Clark Hall
Air Handling Unit Replacement
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SECTION 016000
PRODUCT REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Re-use of existing products.
Transportation, handling, storage and protection.
Product option requirements.
Substitution limitations.

moow

Procedures for Owner-supplied products.
F. Maintenance materials, including extra materials, spare parts, tools, and software.
1.02 RELATED REQUIREMENTS

A. Section 012500 - Substitution Procedures: Substitutions made during and after the
Bidding/Negotiation Phase.

B. Section 230513 - Common Motor Requirements for HVAC Equipment: Motors for HVAC
equipment.
1.03 REFERENCE STANDARDS
A. NEMA MG 00001 - Motors and Generators; 2024.
1.04 SUBMITTALS

A. Product Data Submittals: Submit manufacturer's standard published data. Mark each copy to
identify applicable products, models, options, and other data. Supplement manufacturers'
standard data to provide information specific to this Project.

B. Shop Drawing Submittals: Prepared specifically for this Project; indicate utility and electrical
characteristics, utility connection requirements, and location of utility outlets for service for
functional equipment and appliances.

C. Sample Submittals: lllustrate functional and aesthetic characteristics of the product, with
integral parts and attachment devices. Coordinate sample submittals for interfacing work.
1.  For selection from standard finishes, submit samples of the full range of the
manufacturer's standard colors, textures, and patterns.

PART 2 PRODUCTS
2.01 EXISTING PRODUCTS

A. Do not use materials and equipment removed from existing premises unless specifically
required or permitted by the Contract Documents.

B. Unforeseen historic items encountered remain the property of the Owner; notify Owner
promptly upon discovery; protect, remove, handle, and store as directed by Owner.

C. Existing materials and equipment indicated to be removed, but not to be re-used, relocated,
reinstalled, delivered to the Owner, or otherwise indicated as to remain the property of the
Owner, become the property of the Contractor; remove from site.

D. Reused Products: Reused products include materials and equipment previously used in this or
other construction, salvaged and refurbished as specified.

2.02 NEW PRODUCTS
A. Provide new products unless specifically required or permitted by the Contract Documents.

B. Motors: Refer to Section 230513 - Common Motor Requirements for HVAC Equipment, NEMA
MG 00001 Type. Specific motor type is specified in individual specification sections.
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2.03 PRODUCT OPTIONS

A.

B.

C.

Products Specified by Reference Standards or by Description Only: Use any product meeting
those standards or description.

Products Specified by Naming One or More Manufacturers: Use a product of one of the
manufacturers named and meeting specifications, no options or substitutions allowed.

Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:
Submit a request for substitution for any manufacturer not named.

2.04 MAINTENANCE MATERIALS

A.

B.

Furnish extra materials, spare parts, tools, and software of types and in quantities specified in
individual specification sections.

Deliver to Project site; obtain receipt prior to final payment.

PART 3 EXECUTION
3.01 SUBSTITUTION LIMITATIONS

A
B.

C.

See Section 012500 - Substitution Procedures.

Instructions to Bidders specifies time restrictions for submitting requests for substitutions during
the bidding period and the documents required. Comply with requirements specified in Section
002113.

Substitution Submittal Procedure (after contract award):

3.02 OWNER-SUPPLIED PRODUCTS

A.

Owner's Responsibilities:

1. Arrange for and deliver Owner reviewed shop drawings, product data, and samples, to
Contractor.

2. Arrange and pay for product delivery to site.

3. On delivery, inspect products jointly with Contractor.

4.  Submit claims for transportation damage and replace damaged, defective, or deficient
items.

5.  Arrange for manufacturers' warranties, inspections, and service.

Contractor's Responsibilities:

1.  Review Owner reviewed shop drawings, product data, and samples.

2. Receive and unload products at site; inspect for completeness or damage jointly with
Owner.

3.  Handle, store, install and finish products.

4. Repair or replace items damaged after receipt.

3.03 TRANSPORTATION AND HANDLING

A.

B.

G.

ETI Project #2026-151

Package products for shipment in manner to prevent damage; for equipment, package to avoid
loss of factory calibration.

If special precautions are required, attach instructions prominently and legibly on outside of
packaging.

Coordinate schedule of product delivery to designated prepared areas in order to minimize site
storage time and potential damage to stored materials.

Transport and handle products in accordance with manufacturer's instructions.

Transport materials in covered trucks to prevent contamination of product and littering of
surrounding areas.

Promptly inspect shipments to ensure that products comply with requirements, quantities are
correct, and products are undamaged.

Provide equipment and personnel to handle products by methods to prevent soiling,
disfigurement, or damage, and to minimize handling.

PRODUCT REQUIREMENTS
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H.

Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.04 STORAGE AND PROTECTION

A.

O w
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Designate receiving/storage areas for incoming products so that they are delivered according to
installation schedule and placed convenient to work area in order to minimize waste due to
excessive materials handling and misapplication.

Store and protect products in accordance with manufacturers' instructions.
Store with seals and labels intact and legible.

Store sensitive products in weather tight, climate controlled, enclosures in an environment
favorable to product.

For exterior storage of fabricated products, place on sloped supports above ground.
Provide off-site storage and protection when site does not permit on-site storage or protection.

Protect products from damage or deterioration due to construction operations, weather,
precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
contaminants.

Comply with manufacturer's warranty conditions, if any.

Cover products subject to deterioration with impervious sheet covering. Provide ventilation to
prevent condensation and degradation of products.

Store loose granular materials on solid flat surfaces in a well-drained area. Prevent mixing with
foreign matter.

Prevent contact with material that may cause corrosion, discoloration, or staining.

Provide equipment and personnel to store products by methods to prevent soiling,
disfigurement, or damage.

Arrange storage of products to permit access for inspection. Periodically inspect to verify
products are undamaged and are maintained in acceptable condition.

END OF SECTION 016000
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SECTION 017000
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Examination, preparation, and general installation procedures.

B. Requirements for alterations work, including selective demolition, except removal, disposal,
and/or remediation of hazardous materials and toxic substances.

Cutting and patching.

Cleaning and protection.

Starting of systems and equipment.

Demonstration and instruction of Owner personnel.

@ mMmOo o

Closeout procedures, including Contractor's Correction Punch List, except payment
procedures.

H. General requirements for maintenance service.
1.02 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Cutting and Patching: Submit written request in advance of cutting or alteration that affects:
1. Structural integrity of any element of Project.
2. Integrity of weather exposed or moisture resistant element.
3. Efficiency, maintenance, or safety of any operational element.
4. Visual qualities of sight exposed elements.
5. Work of Owner or separate Contractor.

1.03 PROJECT CONDITIONS
A. Use of explosives is not permitted.

B. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent
accumulation of dust, fumes, vapors, or gases.

C. Dust Control: Execute work by methods to minimize raising dust from construction operations.
Provide positive means to prevent air-borne dust from dispersing into atmosphere and over
adjacent property.
1. Provide dust-proof enclosures to prevent entry of dust generated outdoors.
2. Provide dust-proof barriers between construction areas and areas continuing to be
occupied by Owner.

D. Noise Control: Provide methods, means, and facilities to minimize noise produced by
construction operations.
1. Coordinate conduct of especially noisy work with Owner.

E. Pollution Control: Provide methods, means, and facilities to prevent contamination of sail,
water, and atmosphere from discharge of noxious, toxic substances, and pollutants produced
by construction operations. Comply with federal, state, and local regulations.

1.04 COORDINATION

A. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to
ensure efficient and orderly sequence of installation of interdependent construction elements,
with provisions for accommodating items installed later.

W

Notify affected utility companies and comply with their requirements.

C. Verify that utility requirements and characteristics of new operating equipment are compatible
with building utilities. Coordinate work of various sections having interdependent
responsibilities for installing, connecting to, and placing in service, such equipment.
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Coordinate space requirements, supports, and installation of mechanical and electrical work
that are indicated diagrammatically on drawings. Follow routing indicated for pipes, ducts, and
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces
efficiently to maximize accessibility for other installations, for maintenance, and for repairs.

In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the
construction. Coordinate locations of fixtures and outlets with finish elements.

Coordinate completion and clean-up of work of separate sections.

After Owner occupancy of premises, coordinate access to site for correction of defective work
and work not in accordance with Contract Documents, to minimize disruption of Owner's
activities.

PART 2 PRODUCTS
2.01 PATCHING MATERIALS

A.

B.

C.

New Materials: As specified in product sections; match existing products and work for patching
and extending work.

Type and Quality of Existing Products: Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

Product Substitution: For any proposed change in materials, submit request for substitution
described in Section 016000 - Product Requirements.

PART 3 EXECUTION
3.01 EXAMINATION

A.

B.

Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.
Start of work means acceptance of existing conditions.

Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

Examine and verify specific conditions described in individual specification sections.

Take field measurements before confirming product orders or beginning fabrication, to minimize
waste due to over-ordering or misfabrication.

Verify that utility services are available, of the correct characteristics, and in the correct
locations.

Prior to Cutting: Examine existing conditions prior to commencing work, including elements
subject to damage or movement during cutting and patching. After uncovering existing work,
assess conditions affecting performance of work. Beginning of cutting or patching means
acceptance of existing conditions.

3.02 PREPARATION

A
B.
C.

Clean substrate surfaces prior to applying next material or substance.
Seal cracks or openings of substrate prior to applying next material or substance.

Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to
applying any new material or substance in contact or bond.

3.03 GENERAL INSTALLATION REQUIREMENTS

A.

B.
C.

D.
E.
ETI Project #2026-151

Install products as specified in individual sections, in accordance with manufacturer's
instructions and recommendations, and so as to avoid waste due to necessity for replacement.

Make vertical elements plumb and horizontal elements level, unless otherwise indicated.

Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and
horizontal lines, unless otherwise indicated.

Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
Make neat transitions between different surfaces, maintaining texture and appearance.
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3.04 CUTTING AND PATCHING
A. Whenever possible, execute the work by methods that avoid cutting or patching.
B. See Alterations article above for additional requirements.

C. Perform whatever cutting and patching is necessary to:

Complete the work.

Fit products together to integrate with other work.

Provide openings for penetration of mechanical, electrical, and other services.
Match work that has been cut to adjacent work.

Repair areas adjacent to cuts to required condition.

Repair new work damaged by subsequent work.

Remove samples of installed work for testing when requested.

Remove and replace defective and non-conforming work.
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D. Execute cutting and patching including excavation and fill to complete the work, to uncover
work in order to install improperly sequenced work, to remove and replace defective or non-
conforming work, to remove samples of installed work for testing when requested, to provide
openings in the work for penetration of mechanical and electrical work, to execute patching to
complement adjacent work, and to fit products together to integrate with other work.

E. Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing. In existing work, minimize damage and restore to
original condition.

F. Employ original installer to perform cutting for weather exposed and moisture resistant
elements, and sight exposed surfaces.

G. Cutrigid materials using masonry saw or core drill. Pneumatic tools not allowed without prior
approval.

H. Restore work with new products in accordance with requirements of Contract Documents.
I.  Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.

J. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids
with fire rated material in accordance with Section 078400, to full thickness of the penetrated
element.

K. Patching:

1. Finish patched surfaces to match finish that existed prior to patching. On continuous
surfaces, refinish to nearest intersection or natural break. For an assembly, refinish entire
unit.

2. Match color, texture, and appearance.

3. Repair patched surfaces that are damaged, lifted, discolored, or showing other
imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.

L. Refinish surfaces to match adjacent finish. For continuous surfaces, refinish to nearest
intersection or natural break. For an assembly, refinish entire unit.

M. Make neat transitions. Patch work to match adjacent work in texture and appearance. Where
new work abuts or aligns with existing, perform a smooth and even transition.

N. Patch or replace surfaces that are damaged, lifted, discolored or showing other imperfections
due to patching work. Repair substrate prior to patching finish. Finish patches to produce
uniform finish and texture over entire area. When finish cannot be matched, refinish entire
surface to nearest intersections.

3.05 PROGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish. Maintain site in a clean and orderly
condition.
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C.

D.

Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed
or remote spaces, prior to enclosing the space.

Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning
to eliminate dust.

Collect and remove waste materials, debris, and trash/rubbish from site periodically and
dispose off-site; do not burn or bury.

3.06 PROTECTION OF INSTALLED WORK

A.
B.
C.

G.

Protect installed work from damage by construction operations.
Provide special protection where specified in individual specification sections.

Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.

Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement
of heavy objects, by protecting with durable sheet materials.

Prohibit traffic or storage upon waterproofed or roofed surfaces. If traffic or activity is
necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

Remove protective coverings when no longer needed; reuse or recycle coverings if possible.

3.07 SYSTEM STARTUP

A.
B.

C.

D.
E.

F.

Coordinate schedule for start-up of various equipment and systems.

Verify that each piece of equipment or system has been checked for proper lubrication, drive
rotation, belt tension, control sequence, and for conditions that may cause damage.

Verify tests, meter readings, and specified electrical characteristics agree with those required
by the equipment or system manufacturer.

Verify that wiring and support components for equipment are complete and tested.

Execute start-up under supervision of applicable Contractor personnel and manufacturer's
representative in accordance with manufacturers' instructions.

Submit a written report that equipment or system has been properly installed and is functioning
correctly.

3.08 DEMONSTRATION AND INSTRUCTION
3.09 ADJUSTING

A.

Adjust operating products and equipment to ensure smooth and unhindered operation.

3.10 FINAL CLEANING

A.
B.

E.
F.
G.
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Use cleaning materials that are nonhazardous.

Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains
and foreign substances, polish transparent and glossy surfaces, vacuum carpeted and soft
surfaces.

Remove all labels that are not permanent. Do not paint or otherwise cover fire test labels or
nameplates on mechanical and electrical equipment.

Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the
surface and material being cleaned.

Clean filters of operating equipment.
Clean site; sweep paved areas, rake clean landscaped surfaces.

Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;
dispose of in legal manner; do not burn or bury.
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3.11 CLOSEOUT PROCEDURES

A
B.

G.

H.

Make submittals that are required by governing or other authorities.

Accompany Project Coordinator on preliminary inspection to determine items to be listed for
completion or correction in the Contractor's Correction Punch List for Contractor's Notice of
Substantial Completion.

Notify Architect when work is considered ready for Architect's Substantial Completion
inspection.

Submit written certification containing Contractor's Correction Punch List, that Contract
Documents have been reviewed, work has been inspected, and that work is complete in
accordance with Contract Documents and ready for Architect's Substantial Completion
inspection.

Conduct Substantial Completion inspection and create Final Correction Punch List containing
Architect's and Contractor's comprehensive list of items identified to be completed or corrected
and submit to Architect.

Correct items of work listed in Final Correction Punch List and comply with requirements for
access to Owner-occupied areas.

Notify Architect when work is considered finally complete and ready for Architect's Substantial
Completion final inspection.

Complete items of work determined by Architect listed in executed Certificate of Substantial
Completion.

3.12 MAINTENANCE

A.
B.

ETI Project #2026-151

Provide service and maintenance of components indicated in specification sections.

Maintenance Period: As indicated in specification sections or, if not indicated, not less than
one year from the Date of Substantial Completion or the length of the specified warranty,
whichever is longer.

Examine system components at a frequency consistent with reliable operation. Clean, adjust,
and lubricate as required.

Include systematic examination, adjustment, and lubrication of components. Repair or replace
parts whenever required. Use parts produced by the manufacturer of the original component.

Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of the Owner.

END OF SECTION 017000
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SECTION 210100
GENERAL FIRE SUPPRESSION PROVISIONS

PART 1 GENERAL
1.01 SECTION INCLUDES

‘s

. - RN
IOWA \\\\
TIITEAN
A. The work required under the Fire Suppression Contract shall include all material, labor,

equipment and services necessary and reasonably incidental to the proper completion of the
systems, and all special work as hereinafter specified and indicated on the drawings.
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B. All work shall be executed in such a manner as to interfere as little as possible with the normal
functioning of the facility, including operations of all utility services and any equipment, and with
work being done by others. Roads shall be kept clear of materials, etc., at all times so that there
will be no interference with the usual traffic. Where necessary, on account of new work
connecting to existing pipes, where utility services are required to be cut, they shall be cut and
capped at suitable places where indicated by drawings, or in the absence of such indication,
where directed by the Architect/Engineer. No road traffic or utility service such as water, gas, or
steam shall be interrupted without prior approval of the Owner, and all arrangements for work
which will involve such interference shall be made in advance with the Owner so that same can
be effected in a minimum of time and interference.

1.02 RELATED SECTIONS
A. See Front End Specifications for General Requirements.

B. See Front End Specifications for General Conditions: Performance bond and labor and material
payment bonds, warranty, and correction of work.

C. See Front End Specifications for Administrative Requirements: Submittals procedures, shop
drawings, product data, and samples.

D. See Front End Specifications for Execution and Closeout Requirements: Contract closeout
procedures.

E. Individual Product Sections: Specific requirements for operation and maintenance data.
F. Individual Product Sections: Warranties required for specific products or Work.
1.03 INTERPRETATION OF DRAWINGS AND SPECIFICATIONS

A. Drawings and specifications shall be taken together. Provide work specified and not indicated,
or work indicated and not specified as though mentioned in both. The final drawings to be
submitted to the Authorities Having Jurisdiction shall be designed by a licensed fire sprinkler
contractor under the supervision of a licensed Fire Protection Engineer or NICET certified
technician in compliance with AHJ requirementsto the applicable NFPA standards and all
governing rules, regulations, codes, ordinances, or laws. The design documents and
specifications indicate major system components, routing requirements, and performance
requirements and are to be used as guidelines for the compilation of final submitted drawings.

B. In case of discrepancy between drawings and specifications, or within either document, the
greater quantity of work and/or better quality shall be used for estimating and the matter
brought to the Architect/Engineer's attention for a written decision.

C. Drawings are to be interpreted as diagrammatic only, 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. It should be understood that the Contractor shall determine
the exact locations of equipment and rough-ins, and the exact routing of pipes and ducts so as
to best fit the layout of the job. Scaling of the drawings will not be sufficient or accurate for
determining these locations. Contractor shall refer to the Architectural drawing for dimensions
of walls, foundations, structural beams, and other structural building members. 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.
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Because of the scale of the drawings, certain basic items, such as fittings, boxes, valves,
unions, etc., may not be shown, but where such items are required by other sections of the
specifications or where they are required for proper installation of the work, such items shall be
furnished and installed.

The determination of quantities of material and equipment required shall be made by the
Contractor from the drawings. Schedules on the drawings and in the specifications are
completed as an aid to the Contractor but where discrepancies arise, the greater number shall
govern.

Where words "provide", "install", or "furnished" are used on the drawings or in the
specifications, it shall be taken to mean, to furnish, install and connect up complete and ready
for operation, the items mentioned.

1.04 COOPERATION AND PROGRESS

A.

ETI Project #2026-151

Keep informed about the work of all other trades engaged in the project and execute the work
in such a manner as not to delay or interfere with the progress of other contractors. This
contractor shall schedule his work so that no other contractor is delayed in the execution of his
work. Complete cooperation of all trades is expected. Employ a competent foreman on job
throughout the entire project to ensure that coordination is maintained.

Schedule and coordinate the work of this Division with the schedule of the contractor to
progress the work expeditiously, and to avoid unnecessary delays.

Examine fully the drawings and specifications for other contractors for other trades, and
coordinate the installation of this work with the work of the other contractors. Consult and
cooperate with other contractors for determining space requirements and for determining that
adequate clearance is allowed with respect to his equipment, other equipment, and the
building. The Owner's representative reserves the right to determine space priority in the event
of interference between piping, conduit, ducts, and equipment of the various contractors.

Conflicts between the drawings and the specification shall be called to the attention of the
Owner's representative and Architect/Engineer. If clarification is not asked for prior to the taking
of bids, it will be assumed that none is required and that the contractor is in agreement with the
drawings and specifications as issued. If clarification is required after the Contract is awarded,
such clarification will be made by the Architect/Engineer and his decision will be final.

Coordinate the installation of all fire suppression system components with all other trades,
including structural components and electrical trades. Allocate space in the different areas to
allow for the installation of ductwork, piping, sprinklers, waste and vents, and mechanical
equipment above ceilings and in equipment spaces. Recommend rerouting, resizing or
relocation of mechanical components, if necessary, so all trades can install their systems in the
space allotted.

After award of the Contract, and prior to start of construction, the General Contractor shall
schedule a meeting with the contractor and all subcontractors responsible of the work items
listed above. The purpose of the meeting is to introduce the coordination program and to
determine its implementation in relation to the progress schedule.

All contractors and subcontractors shall participate in the coordination process. Participation is
mandatory. If a contractor or subcontractor fails to participate in the coordination process, the
Owner reserves the right to do the following:

1. Stop any and all construction progress payments for any work performed by the
contractor. Such payments will be reinstated only after the contractor or subcontractor
resumes participation in the coordination drawing process.

2. Relocate and resize contractor's work components as necessary to ensure all components
will be installed as intended. In the event the contractor did not participate in the
coordination process, he will not be entitled to any contract cost increases or time
extensions due to Owner initiated changes in the work.
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The contractor shall also be held responsible for any unnecessary rework by other trade
contractors that is attributable to his failure to participate in the coordination process.

The contract drawings are schematic in nature and do not show every fitting and appurtenance
for each utility because of the scale of the drawings. 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. The contractor will not be allowed any
contract cost extra or time extension for changes dictated by the coordination process.

Utility installation in congested areas is dependent on the sequence of utility installation as
much as it is dependent on the physical size of the utilities. The contractors shall use the
coordination process to properly sequence the installation of utilities as appropriate to ensure
the above ceiling and congested area utility installation is satisfactory.

1.05 GUARANTEE

A.

F.

The Contractor, by the acceptance of this specification and the signing of the Contract,
acknowledges his acquaintance with all the requirements and guarantees that every part going
to make up the system, will be the best of its respective kind and will be erected in a most
thorough and substantial manner by none but experienced labor.

The Contractor guarantees that all piping as provided in this specification will be free from all
obstructions, and that all piping will be tight and drip free.

The Contractor shall have a licensed Fire Protection Engineer or NICET certified technician in
compliance with AHJ requirements on staff responsible for the design and installation of the fire
suppression system(s). The Contractor shall guarantee design and installation is in compliance
with all rules, regulations, codes, ordinances, or laws of the Authorities Having Jurisdiction.

The Contractor guarantees that all equipment and appliances will successfully and acceptably
perform the work for which they are installed and that each will operate smoothly and quietly up
to its rated capacity.

The Contractor further guarantees himself responsible for any defects which may develop in
any part of the system, including equipment, piping, and sprinkler heads, due to faulty
workmanship, design or material; and to replace and make good, without cost to the Owner,
any such faulty parts or construction which develop defects at any time within one (1) year from
the date of substantial completion. The date of substantial completion shall be as defined in the
Contract Documents. Any repairs or replacement required on account of defects, as outlined in
this paragraph shall be made promptly upon written notice from the Architect.

Natural wear, accident, or carelessness on the part of others, however, shall not be made good
by the Contractor.

1.06 PROTECTION OF INSTALLED WORK AND MATERIAL STORED ON SITE

A.

B.

The Contractor is responsible for all work installed by him until his contract is complete and
shall protect it from injury by others.

All piping, fittings, equipment and material to be stored on the jobsite for any period of time
shall be protected from the weather in a manner that is acceptable to the Architect.

1.07 SITE VISIT

A.
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Bidders are advised to visit the site and inform themselves as to all conditions, and failure to do
so will in no way relieve the successful bidder from the necessity of furnishing any material or
performing any work that may be required to complete the work in accordance with the true
intent and meaning of the drawings and specifications without additional cost to the Owner.

Before bidding the job, investigate, determine and verify locations and invert elevations of
sanitary and storm sewers, city water mains and any other buried or overhead utilities on or
near site. Determine such locations in conjunction with all public and private utility companies
and with all authorities having jurisdiction.
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On projects where remodeling of an existing structure is in the scope of the project, the
contractor shall field verify locations of existing piping and ductwork. The contractor shall verify
the exact locations of existing piping to which the new piping is to connect and if the locations
of the existing piping is different than that shown on the drawings, the contractor shall include
the additional cost in his bid proposal. The contractor shall also field verify the locations of
existing piping that is in conflict with the routing of the new work, and include in his bid proposal
monies for the rerouting of the existing work in order to accommodate the new work.

1.08 RULES, REGULATIONS AND CODES

A.

The Contractor shall become acquainted with the local codes, and in case of a discrepancy
between plans or specifications and the local codes, the Contractor shall use the code
requirements. The greater quantity of work and material and/or better quality shall be used for
estimating and the matter brought to the Architect's attention for a written decision.

Perform all work in strict accordance with all rules, regulations, codes, ordinances, or laws of
Local, State, and Federal governments, or of other authorities having lawful jurisdiction. Comply
therewith. Such rules, regulations, codes, ordinances, or laws include, but are not necessarily
limited to, the following:

State building and fire codes.

State plumbing and mechanical codes.

City building and fire codes.

City plumbing and mechanical codes.

American Gas Association.

National Electric Code.

National Fire Protection Association.

Occupation Safety and Health Act.
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If the Contractor notes, at the time of bidding, any parts of the plans and specifications which
are not in accord with the applicable codes or regulations, he shall inform the
Architect/Engineer in writing, requesting a clarification. If there is insufficient time to follow this
procedure, he shall submit with his proposal a separate price required to make the system
shown on the drawings comply with the codes and regulations.

All changes to the system made after the letting of the contract, in order to comply with the
applicable codes or the requirements of the inspector, shall be made by the Contractor without
cost to the Owner.

1.09 SUBSTITUTIONS

A.

B.
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The Architect/Engineer shall be the sole and final judge as to the suitability of items substituted
for those specified.

The entire cost of all changes of any type due to substitutions for materials specified shall be
borne by the Contractor at no extra cost to the Owner.

Unsolicited and voluntary deducts, on the part of the Contractor for substituting unapproved
equipment, shall not be considered for the purpose of awarding the Contract.

When the drawings and/or specifications refer to any item, article, material, method, fabrication,
assembly or construction by means of one or more manufacturer's trade name, catalog
reference or similar means of identification of manufacturer, the Contractor shall furnish one of
the makes so identified without substitution unless other make or makes have been approved
by addendum to the contract documents prior to the receipt of bids. Requests for the approval
of items of equal quality are requested to be made in writing to the Architect/Engineer five days
prior to the date of the receipt of bids so that a list of acceptable equal quality items can be
made known to all bidders by an addendum. If substitution for names items, articles, materials,
methods, fabrications, assembly or construction are approved, the Contractor assumes all
responsibility for coordination and performing the related changes in the work necessitated by
such substitutions and shall include in his bid all costs involved therein.
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1.10 SHOP DRAWING REVIEW

A.

E.

The Contractor shall be responsible for designing and installing the fire suppression system(s)
to the applicable NFPA standard and all rules, regulations, codes, ordinances, or laws as
required by the Authorities Having Jurisdiction. The submitted shop drawings shall include the
professional engineering seal of the responsible fire protection engineer with copies provided to
the Architect/Engineer and the local authorities having jurisdiction including the Fire Marshal for
review and approval.

Shop drawings will be reviewed only to extent of information indicated. This check is only for
review of general conformance with the design concept of the project and general compliance
with the information given the contract documents. The contractor is responsible for confirming
and correlating all quantities and dimensions, selecting fabrication processes techniques of
construction, coordinating his work in a safe and satisfactory manner.

Review of shop drawings shall not relieve Contractor of responsibility for providing all controls,
wiring, components, etc., which are shown or specified, or all additional controls, wiring,
components, etc., required to provide complete and correctly operating mechanical systems.

In cases where substituted equipment has been installed in place of specified equipment the
Contractor shall bear the entire cost of all changes of any type due to the substitution, even
though the shop drawings have been reviewed by the Architect/Engineer.

Shop drawings in no way relieve the contractor from performing on the job as to the intent of
the construction documents.

1.11 CONNECTING NEW WORK TO EXISTING WORK

A.

C.

D.

Connect new work to existing work in a neat workmanlike manner. In every case where any
part of the existing work must be cut to install new work, or is damaged, same must be patched
and repaired in a manner satisfactory to the Architect. Where relocation of existing equipment
and piping systems is necessary in areas providing uninterruptible services, schedule work
during slack periods. Anticipate scheduling work at a period which will result in additional
construction cost, such as overtime for work to be done at night or on weekends. Include cost
in the bid proposal.

Do not cut into existing services without first informing the Owners representative as to the time
and duration of shutdown of the existing services.

Perform work that interrupts any service at a time that will cause least interference to the
operation of the building.

Maintain all existing services and equipment unless indicated to be removed.

1.12 ACCESS TO EQUIPMENT FOR MAINTENANCE

A.

Install all equipment, piping, etc., to permit access for normal maintenance. Maintain easy
access to motors, valves, etc. Install all such equipment and accessories to facilitate
maintenance. Perform any relocation of pipes, ducts, etc. required to permit access at request
of Architect/Engineer at no additional cost to Owner.

1.13 FIRE AND SMOKE STOPPAGE

A

ETI Project #2026-151

It shall be the responsibility of this Contractor to maintained and fire and smoke integrity of all
walls, ceilings, floors, etc., through which this work passes through or into. Fire and smoke
barriers shall be provided in and around as required by Codes.

Where holes are required to be patched, or conduit, piping, ducts, etc., are required to be
patched around, it shall be filled with a material that is UL Classified Standard 1479 for this use
and Factory Mutual System approved.

Fire and smoke stoppage material shall be water based with intumescent properties. Material
may be in the form of caulking, putty pads or wrap strips. Materials shall be installed in
accordance to manufacturers and UL standards.
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PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION- NOT USED
END OF SECTION 210100
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SECTION 210500
COMMON WORK RESULTS FOR FIRE SUPPRESSION

PART 1 GENERAL
1.01 SECTION INCLUDES
A.

I OGmMmMmODOW

Above ground piping.

Buried piping.

Escutcheons.

Expansions - hose and braid.
Mechanical couplings.

Pipe hangers and supports.
Pipe sleeves.

Pipe sleeve-seal systems.

1.02 RELATED REQUIREMENTS
A. Section 210523 - General-Duty Valves for Water-Based Fire-Suppression Piping.

B. Section 211200 - Fire-Suppression Standpipes: Standpipe design.

C. Section 211300 - Fire-Suppression Sprinkler Systems: Sprinkler systems design.
1.03 REFERENCE STANDARDS
A.

moow

- T om

Q.

ETI Project #2026-151

ASME A112.18.1 - Plumbing Supply Fittings; 2024.

ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2026.
ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2021.

ASME B16.4 - Gray Iron Threaded Fittings: Classes 125 and 250; 2021.

ASME B16.5 - Pipe Flanges and Flanged Fittings: NPS 1/2 Through NPS 24 Metric/Inch
Standard; 2025.

ASME B16.9 - Factory-Made Wrought Buttwelding Fittings; 2024.
ASME B16.11 - Forged Fittings, Socket-Welding and Threaded; 2021.
ASME B16.25 - Buttwelding Ends; 2022.

ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for
Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing
Operators; 2025, with Errata.

ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings; 1999, with
Editorial Revision (2022).

ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2024.

ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2025.

ASTM A536 - Standard Specification for Ductile Iron Castings; 2026a.

ASTM A795/A795M - Standard Specification for Black and Hot-Dipped Zinc-Coated
(Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use; 2021.

ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2024.

ASTM F438 - Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe Fittings, Schedule 40; 2023.

ASTM F439 - Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 80; 2024.
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Y.

Z.

ASTM F442/F442M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe (SDR-PR); 2023.

ASTM F493 - Standard Specification for Solvent Cements for Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe and Fittings; 2022.

AWWA C110/A21.10 - Ductile-Iron and Gray-Iron Fittings; 2021.

AWWA C111/A21.11 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings; 2023.
AWWA C606 - Grooved and Shouldered Joints; 2022.

FM (AG) - FM Approval Guide; Current Edition.

NFPA 13 - Standard for the Installation of Sprinkler Systems; Most Recent Edition Adopted by
Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 13R - Standard for the Installation of Sprinkler Systems in Low-Rise Residential
Occupancies; 2025.

NFPA 14 - Standard for the Installation of Standpipe and Hose Systems; 2024.

AA. UL (DIR) - Online Certifications Directory; Current Edition.
1.04 SUBMITTALS

A
B.
C.

See Front End Specifications for Administrative Requirements for submittal procedures.
Product Data: Provide manufacturer's catalog information. Indicate valve data and ratings.

Shop Drawings: Indicate pipe materials used, jointing methods, supports, and floor and wall
penetration seals. Indicate installation, layout, weights, mounting and support details, and
piping connections.

1.05 QUALITY ASSURANCE

A.

B.

D.

E.

Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with minimum three years documented experience.

Installer Qualifications: Company specializing in performing work of the type specified in this
section.

1. Minimum three years experience.

2. Approved by manufacturer.

Comply with FM (AG) and UL (DIR) requirements.

Valves: Bear FM (AG) and UL (DIR) product listing label or marking. Provide manufacturer's
name and pressure rating marked on valve body.

Products Requiring Electrical Connection: Listed and classified as suitable for the purpose
specified and indicated.

1.06 DELIVERY, STORAGE, AND HANDLING

A.

Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

1.07 WARRANTY

A
B.

See Front End Specifications and Section 210120 for closeout submittal procedures.
Correct defective Work within a five year period after Date of Substantial Completion.

PART 2 PRODUCTS
2.01 GENERAL REQUIREMENTS

A

B.

ETI Project #2026-151

Sprinkler-based System:
1. Comply with NFPA 13 and NFPA 13R.
2.  See Section 211300.

Standpipe and Hose System:
1. Comply with NFPA 14.
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D.
E.

2. See Section 211200.

Combined Sprinkler, Standpipe, and Hose System:
1. Comply with NFPA 13, NFPA 13R, and NFPA 14.
2. See Sections 211300 and 211200.

Welding Materials and Procedures: Comply with ASME BPVC-IX.
Provide system pipes, fittings, sleeves, escutcheons, seals, and other related accessories.

2.02 BURIED PIPING

A

Ductile Iron Pipe: AWWA C151/A21.51.
1.  Fittings: AWWA C110/A21.10, standard thickness.
2. Joints: AWWA C111/A21.11, styrene-butadiene rubber (SBR) or vulcanized SBR gasket.

3.  Mechanical Couplings: Shaped composition sealing gasket, steel bolts, nuts, and
washers.

2.03 ABOVE GROUND PIPING

A.

Steel Pipe: ASTM A53 Schedule 40 or ASTM A795 Schedule 40, black.

1.  Steel Fittings: ASME B16.9 wrought steel, buttwelded, ASME B16.25 buttweld ends,
ASTM A234/A234M wrought carbon steel or alloy steel, ASME B16.5 steel flanges and
fittings, or ASME B16.11 forged steel socket welded and threaded.

2. Cast Iron Fittings: ASME B16.1, flanges and flanged fittings and ASME B16.4, threaded
fittings.

3. Malleable Iron Fittings: ASME B16.3, threaded fittings and ASTM A47/A47M.

4. Mechanical Grooved Couplings: Malleable iron housing clamps to engage and lock, "C"
shaped elastomeric sealing gasket, steel bolts, nuts, and washers; galvanized for
galvanized pipe.

5. Mechanical Formed Fittings: Carbon steel housing with integral pipe stop and O-ring
pocked and O-ring, uniformly compressed into permanent mechanical engagement onto
pipe.

CPVC Pipe: ASTM F442/F442M, SDR 13.5.

1.  Fittings: ASTM F438 Schedule 40, or ASTM F439 Schedule 80, CPVC.

2. Joints: Solvent welded, using ASTM F493 cement.

2.04 PIPE SLEEVES

A

ETI Project #2026-151
IWCC Clark Hall
Air Handling Unit Replacement

Vertical Piping:
1. Sleeve Length: 1 inch above finished floor.
2. Provide sealant for watertight joint.

Plastic, Sheet Metal, or Moisture-Resistant Fiber: Pipe passing through interior walls,
partitions, and floors, unless steel or brass sleeves are specified below.

Pipe Passing Through Below Grade Exterior Walls:
1.  Zinc-coated or cast-iron pipe.

2.  Provide watertight space with link rubber or modular seal between sleeve and pipe on
both pipe ends.

Not required for wall hydrants for fire department connections or in drywall construction.

Clearances:

1. Provide allowance for insulated piping.

2. Wall, Floor, Floor, Partitions, and Beam Flanges: 1 inch greater than external; pipe
diameter.

3. Rated Openings: Caulked tight with firestopping material complying with ASTM E814 in
accordance with architectural firestopping requirements to prevent the spread of fire,
smoke, and gases.

COMMON WORK RESULTS FOR FIRE SUPPRESSION
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2.05 PIPE SLEEVE-SEAL SYSTEMS

A.

B.
C.
D.

Modular Mechanical Seals:
1. Elastomer-based interlocking links to continuously fill annular space between pipe and
wall-sleeve, wall or casing opening.
2. Watertight seal between pipe and wall-sleeve, wall or casing opening.
3. Size and select seal component materials in accordance with service requirements.
4. Service Requirements:
a. Corrosion resistant.
b. Underground, buried, and wet conditions.
c. Fire Resistance: 1 hour, UL (DIR) approved.
5. Glass-reinforced plastic pressure end plates.

Wall Sleeve: Steel material with waterstop collar, and nailer end caps.
Sleeve-Forming Disk: Nonconductive plastic-based material, 3 inch thick.

Pipeline-Casing Seals:
1.  End Seals: 1/8 inch, pull-on type, rubber or synthetic rubber based.

2.06 ESCUTCHEONS

A.

B.

Material:
1. Metals and Finish: Comply with ASME A112.18.1.

Construction:

1. One-piece for mounting on chrome-plated tubing or pipe and one-piece or split-pattern
type elsewhere.

2. Internal spring tension devices or setscrews to maintain a fixed position against a surface.

2.07 PIPE HANGERS AND SUPPORTS

A.

@ Mmoo

Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Malleable iron, adjustable swivel, split ring.

Hangers for Pipe Sizes 2 inches and Over: Carbon steel, adjustable, clevis.

Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

Wall Support for Pipe Sizes to 3 inches: Cast iron hook.

Wall Support for Pipe Sizes 4 inches and Over: Welded steel bracket and wrought steel clamp.
Vertical Support: Steel riser clamp.

Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier
or steel support.

Seismic Hangers and Couplings:

1. Provide coupling with a factory set disengagement rating of 140 percent to 160 percent of
the static weight.

2. Provide resettable and reusable, break away couplings.

3. Provide tether cables to avoid excessive seismic joint movement.

4.  Coupling to be manufactured from non-corrosive materials.

2.08 EXPANSION JOINTS AND LOOPS - HOSE AND BRAID

A
B.

C.

ETI Project #2026-151

Provide flexible loops with two flexible sections of hose and braid, two 90-degree elbows, and
180-degree return with support bracket and air release or drain plug.

Provide flexible loops capable of movement in the X, y, and z planes. Flexible loops to impart
no thrust loads to the building structure.

Flexible Connectors: Flanged, braided type with wetted components of stainless steel, sized to
match piping.

1. Maximum Allowable Working Pressure: 150 psig at 120 degrees F.

2.  End Connections: Same as specified for pipe jointing.

3. Provide necessary accessories including, but not limited to, swivel joints.
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2.09 MECHANICAL COUPLINGS

A.

Rigid Mechanical Couplings for Grooved Joints:

1. Dimensions and Testing: Comply with AWWA C606.

2. Minimum Working Pressure: 300 psig.

3. Housing Material: Fabricate of ductile iron complying with ASTM A536.

4. Housing Coating: Factory applied orange enamel.

5 Gasket Material: EPDM suitable for operating temperature range from minus 30 degrees
F to 230 degrees F.

6. Bolts and Nuts: Hot-dipped-galvanized or zinc-electroplated steel.

PART 3 EXECUTION
3.01 INSTALLATION

A.

moow

m

L.

M.

ETI Project #2026-151

Install sprinkler system and service main piping, hangers, and supports in accordance with
NFPA 13 and NFPA 13R.

Install standpipe piping, hangers, and supports in accordance with NFPA 14.
Route piping in orderly manner, plumb and parallel to building structure. Maintain gradient.
Install piping to conserve building space, to not interfere with use of space and other work.

Install CPVC piping only where hidden above a ceiling or in a wall and where allowed by NFPA
13 or NFPA 13R. No CPVC piping shall be exposed.

Group piping whenever practical at common elevations.

Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.

Inserts:

1. Provide inserts for placement in concrete formwork.

2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.

3.  Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

4. Where inserts are omitted, drill through concrete slab from below and provide through-bolt
with recessed square steel plate and nut above slab.

Pipe Hangers and Supports:

1. Install hangers to provide minimum 1/2 inch space between finished covering and
adjacent work.

2. Place hangers within 12 inches of each horizontal elbow.

3.  Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for pipe
movement without disengagement of supported pipe.

4. Support vertical piping at every other floor. Support riser piping independently of
connected horizontal piping.

5. Where several pipes can be installed in parallel and at same elevation, provide multiple or
trapeze hangers.

6. Prime coat exposed steel hangers and supports. Hangers and supports located in crawl
spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.

Slope piping and arrange systems to drain at low points. Use eccentric reducers to maintain
top of pipe level.

Prepare pipe, fittings, supports, and accessories for finish painting. Where pipe support
members are welded to structural building framing, scrape, brush clean, and apply one coat of
zinc-rich primer to welding.

Do not penetrate building structural members unless indicated.

Provide sleeves when penetrating floors, walls, and partitions. Seal pipe including sleeve
penetrations to achieve fire resistance equivalent to fire separation required.
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N. Manufactured Sleeve-Seal Systems:

1. Install manufactured sleeve-seal systems in sleeves located in grade slabs and exterior
concrete walls at piping entrances into building.

2. Provide sealing elements of the size, quantity, and type required for the piping and sleeve
inner diameter or penetration diameter.

3. Locate piping in center of sleeve or penetration.

4. Install field assembled sleeve-seal system components in annular space between sleeve
and piping.

5. Tighten bolting for a watertight seal.

6. Install in accordance with manufacturer's recommendations.

O. Escutcheons:
1. Install and firmly attach escutcheons at piping penetrations into finished spaces.
2. Provide escutcheons on both sides of partitions separating finished areas through which
piping passes.
3. Use chrome plated escutcheons in occupied spaces and to conceal openings in
construction.

P. When installing more than one piping system material, ensure system components are
compatible and joined to ensure the integrity of the system. Provide necessary joining fittings.
Ensure flanges, unions, and couplings for servicing are consistently provided.

Q. Provide gate valves for shut-off or isolating service. Install valves with stems upright or
horizontal.

R. Provide drain valves at main shut-off valves and low points of piping and apparatus.
END OF SECTION 210500
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SECTION 211300
FIRE-SUPPRESSION SPRINKLER SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES
A.

moow

Wet-pipe sprinkler system.

Dry-pipe sprinkler system.

Preaction sprinkler system.

System design, installation, and certification.
Fire department connections.

1.02 RELATED REQUIREMENTS
A. Section 210553 - Identification for Fire Suppression Piping and Equipment.
B. Section 213000 - Fire Pumps.
C. Section 260583 - Wiring Connections: Electrical characteristics and wiring connections.
D. Section 284600 - Fire Detection and Alarm.

1.03 REFERENCE STANDARDS
A.
B.

m

FM (AG) - FM Approval Guide; Current Edition.

NFPA 13 - Standard for the Installation of Sprinkler Systems; Most Recent Edition Adopted by
Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 13R - Standard for the Installation of Sprinkler Systems in Low-Rise Residential
Occupancies; 2025.

NFPA 1963 - Standard for Fire Hose Connections; 2019.
UL (DIR) - Online Certifications Directory; Current Edition.

UL 405 - Standard for Safety Fire Department Connection Devices; Current Edition, Including
All Revisions.

1.04 SUBMITTALS
A
B.

ETI Project #2026-151

See Front End Specifications for Administrative Requirements for submittal procedures.

Product Data: Provide data on sprinklers, valves, and specialties, including manufacturer's
catalog information. Submit performance ratings, rough-in details, weights, support
requirements, and piping connections.

Shop Drawings:

1. Submit preliminary layout of finished ceiling areas indicating only sprinkler locations
coordinated with ceiling installation.

2. Indicate hydraulic calculations, detailed pipe layout, hangers and supports, sprinklers,
components, and accessories. Indicate system controls.

3.  Submit shop drawings to Authorities Having Jurisdiction for approval. Submit proof of
approval to Architect/Engineer.

Manufacturer's Certificate: Certify that system has been tested and meets or exceeds specified
requirements and code requirements.

Operation and Maintenance Data: Include components of system, servicing requirements,
record drawings, inspection data, replacement part numbers and availability, and location and
numbers of service depot.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.

1. Extra Sprinklers: Type and size matching those installed in quantity required by
referenced NFPA design and installation standard.

2. Sprinkler Wrenches: For each sprinkler type.
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G. Project Record Documents: Record actual locations of sprinklers and deviations of piping from
drawings. Indicate drain and test locations.

1.05 QUALITY ASSURANCE
A. Comply with FM (AG) requirements.

B. Designer Qualifications: Design system under direct supervision of a Professional Engineer
experienced in design of this type of work and licensed in the State in which the Project is
located.

C. Installer Qualifications: Company specializing in performing the work of this section with
minimum five years experience and approved by manufacturer.

D. Equipment and Components: Provide products that bear FM (AG) label or marking.

E. Products Requiring Electrical Connection: Listed and classified by UL (DIR) as suitable for the
purpose specified and indicated.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store products in shipping containers and maintain in place until installation. Provide
temporary inlet and outlet caps. Maintain caps in place until installation.

1.07 EXTRA MATERIALS

A. Provide extra sprinklers of type and size matching those installed, in quantity required by
reference NFPA design and installation standard.

B. Provide suitable wrenches for each sprinkler type.

C. Provide metal storage cabinet located adjacent to alarm valve.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Sprinklers, Valves, and Equipment:
1. Anvil International
2. Tyco Fire Protection Products
3. Viking Corporation
4. Reliable Sprinkler
5. Victaulic Company

2.02 SPRINKLER SYSTEM
A. Sprinkler System: Provide coverage for entire building.
Occupancy: Refer to 3.03 SCHEDULES section.
Water Supply: Determine volume and pressure from water flow test data.
Interface system with building fire and smoke alarm system.

moow

Provide fire department connections where indicated.
F. Storage Cabinet for Spare Sprinklers and Tools: Steel, located adjacent to alarm valve.
2.03 SPRINKLERS

A. Suspended Ceiling Type: Concealed pendant type with matching push on cover plate.
1.  Response Type: Quick.
2.  Finish: Enamel, color white .
3.  Cover Plate Finish: Enamel, color white.
4. Fusible Link: Glass bulb type temperature rated for specific area hazard.
B. Finished Gypsum Board Ceiling Type: Concealed pendant type with matching push
on cover plate.
1.  Response Type: Quick.
2. Finish: Enamel, color as selected.

ETI Project #2026-151
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3. Fusible Link: Glass bulb type temperature rated for specific area hazard.

Exposed Area Type: Upright type.

1.  Response Type: Quick.

2.  Finish: Brass.

3. Fusible Link: Glass bulb type temperature rated for specific area hazard.

Sidewall Type: Semi-recessed horizontal sidewall type with matching push on escutcheon
plate.

1.  Response Type: Quick.

2. Finish: Brass.

3. Escutcheon Plate Finish: Brass.

4. Fusible Link: Glass bulb type temperature rated for specific area hazard.

Dry Sprinklers: Concealed pendant type with matching push on cover plate.

1.  Response Type: Quick.

2. Finish: Enamel, color white .

3. Cover Plate Finish: Enamel, color white .

4. Fusible Link: Glass bulb type temperature rated for specific area hazard.

Guards: Finish to match sprinkler finish.

Flexible Drop System: Stainless steel, multiple use, open gate type.
1. Application: Use to properly locate sprinkler heads.
2. Include all supports and bracing.
3. Provide braided type tube as required for the application.
4. Manufacturers:
a. FlexHead Industries, a brand of Anvil International
b. Victaulic Company; Vic-Flex

2.04 PIPING SPECIALTIES

A.

ETI Project #2026-151

Wet Pipe Sprinkler Alarm Valve: Check type valve with divided seat ring, rubber-faced clapper
to automatically actuate water motor alarm, pressure retard chamber and variable pressure trim
with the following additional capabilities and features:

1. Activate electric alarm.

2. Test and drain valve.

3. Replaceable internal components without removing valve from installed position.

Dry Pipe Sprinkler Alarm Valve: Check type valve with divided seat ring, rubber faced clapper
to automatically actuate water motor alarm, accelerator, and with the following additional
capabilities and features:

1. Activate electric alarm.

2. Test and drain valve.

3. Externally resettable.

4. Replaceable internal components without removing valve from installed position.

Preaction Valve:

1.  Operated by detection system listed for releasing service and independent of building fire
alarm system with provisions for local, manual, and indicated remote releases.

2. Provide test detection device for each actuation circuit adjacent to each controlled valve in
accordance with NFPA 13.

Backflow Preventer: Reduced pressure principle valve assembly backflow preventer with drain
and OS & Y gate valve on each end.

Test Connections:
1. Inspector's Test Connection for Preaction Systems:
a. Provide test connections approximately 6 ft above floor for each or portion of each
sprinkler system equipped with an alarm device, located at the most remote part of
each system.
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b. Route test connection to an open-site drain location, excluding janitor sinks,
accepting full flow without negative consequences.

c. Supply discharge orifice with same size as corresponding sprinkler orifice.

d. Limit vertical height of exterior wall penetration to 2 ft above finished grade.

2. Backflow Preventer Test Connection:

a. Provide downstream of the backflow prevention assembly, listed hose valves with 2.5
inch National Standard male hose threads with cap and chain.

b. Furnish one valve for each 250 gpm of system demand or fraction thereof.

c. Provide permanent sign reading "Test Valve" in accordance with Section 210553.

F. Water Motor Alarm: Hydraulically operated impeller type alarm with aluminum alloy chrome
plated gong and motor housing, nylon bearings, and inlet strainer.

G. Electric Alarm: Electrically operated chrome plated gong with pressure alarm switch.

H. Water Flow Switch: Vane type switch for mounting horizontal or vertical, with two contacts;
rated 10 amp at 125 volt AC and 2.5 amp at 24 volt DC.

I.  Fire Department Connections:
1.  Type: Exposed, projected wall mount made of corrosion resistant metal complying with UL

405.

a. Inlets: Two way, 2-1/2 inch swivel fittings, internal threaded. Thread size and inlets
according to NFPA 1963 or Authority Having Jurisdiction. Brass caps with gaskets,
chains, and lugs.

Configuration: Horizontal.

Outlet: Back with pipe threads, 4 NPS.

Finish: Brass or bronze.

Sleeve: Brass, 18 inches height.

Signage: Raised or engraved lettering 1 inch minimum indicating system type.

2.05 PREACTION VALVE CONTROL PANEL

A. Provide a modular type control panel for electrically operated detection and extinguishing
systems for each preaction valve.

1. Factory mount in surface mounted, steel cabinet with hinged doors, and cylinder lock.

2. Provide factory wired assembly containing components and equipment as required to
perform specified system operating and supervisory functions.

3. Include isolation switch to allow system testing without activation of the preaction valve.

4. House batteries in separate and lockable, steel cabinet.

5. Provide 120 volt AC service transformed through a two-winding, isolation type transformer
and rectified to low voltage DC for operation of all system actuating, signal sounding,
trouble signal, and fire alarm tripping circuits.

6. Provide UL (DIR) listed as an extinguishing system releasing panel and separate from the
building's fire alarm control panel.

B. Wiring: Refer to Section 260583.
C. Supervision: Refer to Section 284600.
2.06 AIR COMPRESSOR

A. Compressor: Single-unit, electric motor driven, motor, motor starter, safety valves, check
valves, air maintenance device incorporating electric pressure switch and unloader valve.

PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with referenced NFPA design and installation standard.

~0o0UT

B. Install equipment in accordance with manufacturer's instructions.
C. Install buried shut-off valves in valve box. Provide post indicator.
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Provide approved double check valve assembly at sprinkler system water source connection.

Locate fire department connection with sufficient clearance from walls, obstructions, or adjacent
siamese connectors to allow full swing of fire department wrench handle.

Locate outside alarm gong on building wall as indicated.

Place pipe runs to minimize obstruction to other work.

Place piping in concealed spaces above finished ceilings.

Center sprinklers in two directions in ceiling tile and provide piping offsets as required.

Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, and sprinkler
escutcheons do not receive field paint finish. Remove after painting. Replace painted
sprinklers.

Install and connect to fire pump system in accordance with Section 213000.
Flush entire piping system of foreign matter.

Install guards on sprinklers in storage rooms and mechanical and electrical equipment rooms
and data closets.

Provide 250 deg. F sprinkler heads in mechanical and electrical equipment rooms and data
closets.

Hydrostatically test entire system.
Require test be witnessed by Fire Marshal.

Install tamper supervisory switches in shut-off valves (including post indicator valve) as
required.

Install water flow switches in locations as shown in drawings with indicator light for visual
identification of flow switch activation.

Fire sprinkler flexible drop bends and radius (typically 3" or greater) shall adhere to
manufacturer guidelines. Do not loop or coil excess hose; use correct hose length to match
ceiling layout.

3.02 INTERFACE WITH OTHER PRODUCTS

A.

Ensure required devices are installed and connected as required to fire alarm system.

3.03 SCHEDULES

A

ETI Project #2026-151

System Hazard Areas:

Offices: Light hazard; comply with NFPA 13.

Warehouse: Ordinary hazard, Group 2; comply with NFPA 13.

Apartments: Residential; comply with NFPA 13R.

Computer Room: Light hazard; comply with NFPA 13; preaction.

Athletic Areas: Light hazard; comply with NFPA 13.

Mechanical, Electrical, and Storage Rooms with a storage height of 8'-0" or less: Ordinary

hazard, Group 1; comply with NFPA 13.

Storage Rooms with a storage height not exceeding 12'-0" or less: Ordinary hazard,

Group 2; comply with NFPA 13.

8. All hazard ratings shall be determined by FPE and submitted for review with shop
drawings.

oAb~

N

END OF SECTION 211300
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SECTION 230100
GENERAL MECHANICAL PROVISIONS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

The work required under Heating, Ventilating, and Air Conditioning Contract shall include all
material, labor, equipment and services necessary and reasonably incidental to the proper
completion of the systems, and all special work as hereinafter specified and indicated on the
drawings.

All work shall be executed in such a manner as to interfere as little as possible with the normal
functioning of the facility, including operations of all utility services and any equipment, and with
work being done by others. Roads shall be kept clear of materials, etc., at all times so that
there will be no interference with the usual traffic. Where necessary, on account of new work
connecting to existing pipes, where utility services are required to be cut, they shall be cut and
capped at suitable places where indicated by drawings, or in the absence of such indication,
where directed by the Architect/Engineer. No road traffic or utility service such as water, gas,
or steam shall be interrupted without prior approval of the Owner, and all arrangements for work
which will involve such interference shall be made in advance with the Owner so that same can
be effected in a minimum of time and interference.

1.02 RELATED SECTIONS

A.
B.

C.

D.

E.
F.

See Front End Specifications for General Requirements.

See Front End Specifications for General Conditions: Performance bond and labor and material
payment bonds, warranty, and correction of work.

See Front End Specifications for Administrative Requirements: Submittals procedures, shop
drawings, product data, and samples.

See Front End Specifications for Execution and Closeout Requirements: Contract closeout
procedures.

Individual Product Sections: Specific requirements for operation and maintenance data.
Individual Product Sections: Warranties required for specific products or Work.

1.03 INTERPRETATION OF DRAWINGS AND SPECIFICATIONS

A

B.
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Drawings and specifications shall be taken together. Provide work specified and not indicated,
or work indicated and not specified as though mentioned in both.

In case of discrepancy between drawings and specifications, or within either document, the
greater quantity of work and/or better quality shall be used for estimating and the matter
brought to the Architect/Engineer's attention for a written decision.

Drawings are to be interpreted as diagrammatic only, 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. It should be understood that the Contractor shall determine
the exact locations of equipment and rough-ins, and the exact routing of pipes and ducts so as
to best fit the layout of the job. Scaling of the drawings will not be sufficient or accurate for
determining these locations. Contractor shall refer to the Architectural drawing for dimensions
of walls, foundations, structural beams, and other structural building members. 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.

Because of the scale of the drawings, certain basic items, such as fittings, boxes, valves,
unions, etc., may not be shown, but where such items are required by other sections of the
specifications or where they are required for proper installation of the work, such items shall be
furnished and installed.

GENERAL MECHANICAL PROVISIONS
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The determination of quantities of material and equipment required shall be made by the
Contractor from the drawings. Schedules on the drawings and in the specifications are
completed as an aid to the Contractor but where discrepancies arise, the greater number shall
govern.

Where words "provide", "install", or "furnished" are used on the drawings or in the
specifications, it shall be taken to mean, to furnish, install and connect up complete and ready
for operation, the items mentioned.

1.04 COOPERATION AND PROGRESS

A.

ETI Project #2026-151

Keep informed about the work of all other trades engaged in the project and execute the work
in such a manner as not to delay or interfere with the progress of other contractors. This
contractor shall schedule his work so that no other contractor is delayed in the execution of his
work. Complete cooperation of all trades is expected. Employ a competent foreman on job
throughout the entire project to ensure that coordination is maintained.

Schedule and coordinate the work of this Division with the schedule of the contractor to
progress the work expeditiously, and to avoid unnecessary delays.

Examine fully the drawings and specifications for other contractors for other trades, and
coordinate the installation of this work with the work of the other contractors. Consult and
cooperate with other contractors for determining space requirements and for determining that
adequate clearance is allowed with respect to his equipment, other equipment, and the
building. The Owner's representative reserves the right to determine space priority in the event
of interference between piping, conduit, ducts, and equipment of the various contractors.

Conflicts between the drawings and the specification shall be called to the attention of the
Owner's representative and Architect/Engineer. If clarification is not asked for prior to the
taking of bids, it will be assumed that none is required and that the contractor is in agreement
with the drawings and specifications as issued. If clarification is required after the Contract is
awarded, such clarification will be made by the Architect/Engineer and his decision will be final.

Coordinate the installation of all mechanical system components with all other trades, including
structural components and electrical trades. Allocate space in the different areas to allow for
the installation of ductwork, piping, sprinklers, waste and vents, and mechanical equipment
above ceilings and in equipment spaces. Recommend rerouting, resizing or relocation of
mechanical components, if necessary, so all trades can install their systems in the space
allotted. Any proposed changes from the systems layout, on the drawings, shall be done in
accordance with the design criteria specified in the applicable codes and shall be subject to the
review and acceptance of the Architect/Engineer.

After award of the Contract, and prior to start of construction, the General Contractor shall
schedule a meeting with the contractor and all subcontractors responsible of the work items
listed above. The purpose of the meeting is to introduce the coordination program and to
determine its implementation in relation to the progress schedule.

All contractors and subcontractors shall participate in the coordination process. Participation is
mandatory. If a contractor or subcontractor fails to participate in the coordination process, the
Owner reserves the right to do the following:

1. Stop any and all construction progress payments for any work performed by the
contractor. Such payments will be reinstated only after the contractor or subcontractor
resumes participation in the coordination drawing process.

2. Relocate and resize contractor's work components as necessary to ensure all components
will be installed as intended. In the event the contractor did not participate in the
coordination process, he will not be entitled to any contract cost increases or time
extensions due to Owner initiated changes in the work.

The contractor shall also be held responsible for any unnecessary rework by other trade
contractors that is attributable to his failure to participate in the coordination process.

GENERAL MECHANICAL PROVISIONS
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The contract drawings are schematic in nature and do not show every fitting and appurtenance
for each utility because of the scale of the drawings. 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. The contractor will not be allowed any
contract cost extra or time extension for changes dictated by the coordination process.

Utility installation in congested areas is dependent on the sequence of utility installation as
much as it is dependent on the physical size of the utilities. The contractors shall use the
coordination process to properly sequence the installation of utilities as appropriate to ensure
the above ceiling and congested area utility installation is satisfactory.

1.05 GUARANTEE

A.

G.

The Contractor, by the acceptance of this specification and the signing of the Contract,
acknowledges his acquaintance with all the requirements and guarantees that every part going
to make up the system, will be the best of its respective kind and will be erected in a most
thorough and substantial manner by none but experienced labor.

The Contractor guarantees that all piping as provided in this specification will be free from all
obstructions, and that all piping will be tight and drip free.

The Contractor guarantees that, in the entire hydronic piping system, a continuous and
noiseless circulation of water will be established to all fixtures; and that water may be drawn
from any fixture without hammering.

The Contractor guarantees that the entire system of ductwork will provide free circulation of air
without objectionable noise and that all air distribution within the conditioned space will be
draftless and reasonably quiet.

The Contractor guarantees that all equipment and appliances will successfully and acceptably
perform the work for which they are installed and that each will operate smoothly and quietly up
to its rated capacity.

The Contractor further guarantees himself responsible for any defects which may develop in
any part of the system, including equipment, piping, fixtures and appliances, due to faulty
workmanship, design or material; and to replace and make good, without cost to the Owner,
any such faulty parts or construction which develop defects at any time within one (1) year from
the date of substantial completion. The date of substantial completion shall be as defined in
the Contract Documents. Any repairs or replacement required on account of defects, as
outlined in this paragraph shall be made promptly upon written notice from the Architect.

Natural wear, accident, or carelessness on the part of others, however, shall not be made good
by the Contractor.

1.06 PROTECTION OF INSTALLED WORK AND MATERIAL STORED ON SITE

A.

B.

The Contractor is responsible for all work installed by him until his contract is complete and
shall protect it from injury by others.

All piping, fittings, equipment and material to be stored on the jobsite for any period of time
shall be protected from the weather in a manner that is acceptable to the Architect.

1.07 SITE VISIT

A.

ETI Project #2026-151

Bidders are advised to visit the site and inform themselves as to all conditions, and failure to do
so will in no way relieve the successful bidder from the necessity of furnishing any material or
performing any work that may be required to complete the work in accordance with the true
intent and meaning of the drawings and specifications without additional cost to the Owner.

Before bidding the job, investigate, determine and verify locations and invert elevations of
sanitary and storm sewers, city water mains and any other buried or overhead utilities on or
near site. Determine such locations in conjunction with all public and private utility companies
and with all authorities having jurisdiction.
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On projects where remodeling of an existing structure is in the scope of the project, the
contractor shall field verify locations of existing piping and ductwork. The contractor shall verify
the exact locations of existing piping and ductwork to which the new ductwork and new piping
are to connect and if the locations of the existing piping and ductwork are different than that
shown on the drawings, the contractor shall include the additional cost in his bid proposal. The
contractor shall also field verify the locations of existing piping and ductwork that are in conflict
with the routing of the new work, and include in his bid proposal monies for the rerouting of the
existing work in order to accommodate the new work.

1.08 RULES, REGULATIONS AND CODES

A.

The Contractor shall become acquainted with the local codes, and in case of a discrepancy
between plans or specifications and the local codes, the Contractor shall use the code
requirements. The greater quantity of work and material and/or better quality shall be used for
estimating and the matter brought to the Architect's attention for a written decision.

Perform all work in strict accordance with all rules, regulations, codes, ordinances, or laws of
Local, State, and Federal governments, or of other authorities having lawful jurisdiction.
Comply therewith. Such rules, regulations, codes, ordinances, or laws include, but are not
necessarily limited to, the following:

State building and fire codes.

State plumbing and mechanical codes.

City building and fire codes.

City plumbing and mechanical codes.

American Gas Association.

National Electric Code.

National Fire Protection Association.

Occupation Safety and Health Act.

ONoGaRWON =

If the Contractor notes, at the time of bidding, any parts of the plans and specifications which
are not in accord with the applicable codes or regulations, he shall inform the
Architect/Engineer in writing, requesting a clarification. If there is insufficient time to follow this
procedure, he shall submit with his proposal a separate price required to make the system
shown on the drawings comply with the codes and regulations.

All changes to the system made after the letting of the contract, in order to comply with the
applicable codes or the requirements of the inspector, shall be made by the Contractor without
cost to the Owner.

1.09 SUBSTITUTIONS

A.

B.
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The Architect/Engineer shall be the sole and final judge as to the suitability of items substituted
for those specified.

The entire cost of all changes of any type due to substitutions for materials specified shall be
borne by the Contractor at no extra cost to the Owner.

Unsolicited and voluntary deducts, on the part of the Contractor for substituting unapproved
equipment, shall not be considered for the purpose of awarding the Contract.

When the drawings and/or specifications refer to any item, article, material, method, fabrication,
assembly or construction by means of one or more manufacturer's trade name, catalog
reference or similar means of identification of manufacturer, the Contractor shall furnish one of
the makes so identified without substitution unless other make or makes have been approved
by addendum to the contract documents prior to the receipt of bids. Requests for the approval
of items of equal quality are requested to be made in writing to the Architect/Engineer five days
prior to the date of the receipt of bids so that a list of acceptable equal quality items can be
made known to all bidders by an addendum. If substitution for names items, articles, materials,
methods, fabrications, assembly or construction are approved, the Contractor assumes all
responsibility for coordination and performing the related changes in the work necessitated by
such substitutions and shall include in his bid all costs involved therein.
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1.10 SHOP DRAWING REVIEW

A.

D.

Shop drawings will be reviewed only to extent of information indicated. This check is only for
review of general conformance with the design concept of the project and general compliance
with the information given the contract documents. The contractor is responsible for confirming
and correlating all quantities and dimensions, selecting fabrication processes techniques of
construction, coordinating his work in a safe and satisfactory manner.

Review of shop drawings shall not relieve Contractor of responsibility for providing all controls,
wiring, components, etc., which are shown or specified, or all additional controls, wiring,
components, etc., required to provide complete and correctly operating mechanical systems.

In cases where substituted equipment has been installed in place of specified equipment the
Contractor shall bear the entire cost of all changes of any type due to the substitution, even
though the shop drawings have been reviewed by the Architect/Engineer.

Shop drawings in no way relieve the contractor from performing on the job as to the intent of
the construction documents.

1.11 CONNECTING NEW WORK TO EXISTING WORK

A.

C.

D.

Connect new work to existing work in a neat workmanlike manner. In every case where any
part of the existing work must be cut to install new work, or is damaged, same must be patched
and repaired in a manner satisfactory to the Architect. Where relocation of existing equipment
and piping systems is necessary in areas providing uninterruptible services, schedule work
during slack periods. Anticipate scheduling work at a period which will result in additional
construction cost, such as overtime for work to be done at night or on weekends. Include cost
in the bid proposal.

Do not cut into existing services without first informing the Owners representative as to the time
and duration of shutdown of the existing services.

Perform work that interrupts any service at a time that will cause least interference to the
operation of the building.

Maintain all existing services and equipment unless indicated to be removed.

1.12 ACCESS TO EQUIPMENT FOR MAINTENANCE

A

Install all equipment, piping, etc., to permit access for normal maintenance. Maintain easy
access to filters, motors, drive compressors, coils, etc. Install all such equipment and
accessories to facilitate maintenance. Perform any relocation of pipes, ducts, etc. required to
permit access at request of Architect/Engineer at no additional cost to Owner.

1.13 FIRE AND SMOKE STOPPAGE

A.

It shall be the responsibility of this Contractor to maintained and fire and smoke integrity of all
walls, ceilings, floors, etc., through which this work passes through or into. Fire and smoke
barriers shall be provided in and around as required by Codes.

Where holes are required to be patched, or conduit, piping, ducts, etc., are required to be
patched around, it shall be filled with a material that is UL Classified Standard 1479 for this use
and Factory Mutual System approved.

Fire and smoke stoppage material shall be water based with intumescent properties. Material
may be in the form of caulking, putty pads or wrap strips. Materials shall be installed in
accordance to manufacturers and UL standards.

1.14 TEMPORARY HEAT/COOLING

A.
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Where temporary heating/cooling is needed after the building is enclosed, this may be provided
through the use of the project's permanent heating/cooling equipment, but only after permission
is obtained from the Owner/Architect.

The cost of fuel/energy for the temporary heating/cooling shall be included in the project. The
Mechanical Contractor shall coordinate these costs with the General Contractor as required.
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C. The Mechanical Contractor assumes responsibility for the operation and maintenance of the
equipment during the temporary heating/cooling period. This operation shall not alter or void
the specified warranty period from the time of acceptance of the entire project by the Owner.

D. Temporary filters shall be placed in all equipment and in all return air openings and they shall
be kept clean during operation. New filters shall be installed, unused, at the time of project
completion.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION- NOT USED
END OF SECTION 230100
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SECTION 230110
DEMONSTRATION AND TRAINING FOR HVAC SYSTEMS

PART 1 GENERAL
1.01 SUMMARY
A. Demonstration of products and systems where indicated in specific specification sections.

B. Training of Owner personnel in operation and maintenance is required for:
1. All software-operated systems.
2.  HVAC systems and equipment.

1.02 RELATED SECTIONS

A. Section 230501 - Closeout Submittals: Operation and maintenance manuals.

B. Other Specification Sections: Additional requirements for demonstration and training.
1.03 SUBMITTALS

A. See Front End Specifications for submittal procedures.

B. Training Manuals: Provide training manual for each attendee; allow for minimum of two
attendees per training session.
1.  Include applicable portion of O&M manuals.
2. Include copies of all hand-outs, slides, overheads, video presentations, etc., that are not
included in O&M manuals.
3.  Provide one extra copy of each training manual to be included with operation and
maintenance data.

C. Video Recordings: Submit digital video recording of each demonstration and training session
for Owner's subsequent use.
1. Format: USB flash drive, DVD Disc, or other digital format.
2. Label each digital format and container with session identification and date.

D. System Diagrams: Require system diagrams to be mounted in each mechanical equipment
room with stainless steel frame and clear acrylic front, with all operating piping, valves, controls,
and air and water flows shown. Final balance flows, pressures, temperatures, motor
horsepower, pump and fan curves, and belt sizes shall be shown.

1.04 QUALITY ASSURANCE
A. Instructor Qualifications: Familiar with design, operation, maintenance and troubleshooting of
the relevant products and systems.
1. Provide as instructors the most qualified trainer of those contractors and/or installers who
actually supplied and installed the systems and equipment.
2. Where a single person is not familiar with all aspects, provide specialists with necessary
qualifications.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 DEMONSTRATION - GENERAL

A. Demonstrations conducted during system start-up do not qualify as demonstrations for the
purposes of this section, unless approved in advance by Owner.

B. Demonstration may be combined with Owner personnel training if applicable.

C. Operating Equipment and Systems: Demonstrate operation in all modes, including start-up,
shut-down, seasonal changeover, emergency conditions, and troubleshooting, and
maintenance procedures, including scheduled and preventive maintenance.

1. Perform demonstrations not less than two weeks prior to Substantial Completion.
2. For equipment or systems requiring seasonal operation, perform demonstration for other
season within six months.
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D. Non-Operating Products: Demonstrate cleaning, scheduled and preventive maintenance, and
repair procedures.

1.

Perform demonstrations not less than two weeks prior to Substantial Completion.

3.02 TRAINING - GENERAL

A.
B.
C.

ETI Project #2026-151

Conduct training on-site unless otherwise indicated.

Provide training in minimum two hour segments.

Contractor shall make owner aware of all items that require annual and semi-annual inspection,
including all applicable fees.

Review of Facility Policy on Operation and Maintenance Data: During training discuss:

1.

2.

3.

The location of the O&M manuals and procedures for use and preservation; backup
copies.

Typical contents and organization of all manuals, including explanatory information,
system narratives, and product specific information.

Typical uses of the O&M manuals.

Product- and System-Specific Training:

1.
2.

3.

P

6.
7.
8.
9.
10.
11.

Review the applicable O&M manuals.

For systems, provide an overview of system operation, design parameters and
constraints, and operational strategies.

Review instructions for proper operation in all modes, including start-up, shut-down,
seasonal changeover and emergency procedures, and for maintenance, including
preventative maintenance.

Provide hands-on training on all operational modes possible and preventive maintenance.
Emphasize safe and proper operating requirements; discuss relevant health and safety
issues and emergency procedures.

Discuss common troubleshooting problems and solutions.

Discuss any peculiarities of equipment installation or operation.

Discuss warranties and guarantees, including procedures necessary to avoid voiding
coverage.

Review recommended tools and spare parts inventory suggestions of manufacturers.
Review spare parts and tools required to be furnished by Contractor.

Review spare parts suppliers and sources and procurement procedures.

Be prepared to answer questions raised by training attendees; if unable to answer during
training session, provide written response within three days.

END OF SECTION 230110
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SECTION 230120
CLOSEOUT SUBMITTALS FOR HVAC

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.

Project Record Documents.
Operation and Maintenance Data.

1.02 RELATED SECTIONS

A

B.

C.
D.

See Front End Specifications for General Conditions: Performance bond and labor and material
payment bonds, warranty, and correction of work.

See Front End Specifications for Section 013000 - Administrative Requirements: Submittals
procedures, shop drawings, product data, and samples.

Individual Product Sections: Specific requirements for operation and maintenance data.
Individual Product Sections: Warranties required for specific products or Work.

1.03 SUBMITTALS

A
B.

Project Record Documents: Submit documents to Architect .

Operation and Maintenance Data:

1. Submit two copies of preliminary draft or proposed formats and outlines of contents before
start of Work. Architect will review draft and return one copy with comments.

2. For equipment, or component parts of equipment put into service during construction and
operated by Owner, submit completed documents within ten days after acceptance.

3. Submit one copy of completed documents 15 days prior to final inspection. This copy will
be reviewed and returned after final inspection, with Architect comments. Revise content
of all document sets as required prior to final submission.

4.  Submit two sets of revised final documents in final form within 10 days after final
inspection.

Warranties and Bonds:

1. For equipment or component parts of equipment put into service during construction with
Owner's permission, submit documents within 10 days after acceptance.

2. Make other submittals within 10 days after Date of Substantial Completion, prior to final
Application for Payment.

3. Foritems of Work for which acceptance is delayed beyond Date of Substantial
Completion, submit within 10 days after acceptance, listing the date of acceptance as the
beginning of the warranty period.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 PROJECT RECORD DOCUMENTS

A.

moow
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Maintain on site one set of the following record documents; record actual revisions to the Work:
1. Drawings.

2. Addenda.

3. Change Orders and other modifications to the Contract.

4. Reviewed shop drawings, product data, and samples.

Ensure entries are complete and accurate, enabling future reference by Owner.
Store record documents separate from documents used for construction.
Record information concurrent with construction progress.

Record Drawings and Shop Drawings: Legibly mark each item to record actual construction
including:

CLOSEOUT SUBMITTALS FOR HVAC
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1. Measured horizontal and vertical locations of underground utilities and appurtenances,
referenced to permanent surface improvements.

2. Measured locations of internal utilities and appurtenances concealed in construction,
referenced to visible and accessible features of the Work.

3.  Field changes of dimension and detail.

3.02 OPERATION AND MAINTENANCE DATA

A

B.

D.

For Each Product or System: List names, addresses and telephone numbers of Subcontractors
and suppliers, including local source of supplies and replacement parts.

Product Data: Mark each sheet to clearly identify specific products and component parts, and
data applicable to installation. Delete inapplicable information.

Drawings: Supplement product data to illustrate relations of component parts of equipment and
systems, to show control and flow diagrams. Do not use Project Record Documents as
maintenance drawings.

Typed Text: As required to supplement product data. Provide logical sequence of instructions
for each procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

A

®mmo

- I

K.

L.

M.

For Each ltem of Equipment and Each System:

1. Description of unit or system, and component parts.

2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.

4. Complete nomenclature and model number of replaceable parts.

Operating Procedures: Include start-up, break-in, and routine normal operating instructions
and sequences. Include regulation, control, stopping, shut-down, and emergency instructions.
Include summer, winter, and any special operating instructions.

Maintenance Requirements: Include routine procedures and guide for preventative
maintenance and troubleshooting; disassembly, repair, and reassembly instructions; and
alignment, adjusting, balancing, and checking instructions.

Provide servicing and lubrication schedule, and list of lubricants required.
Include manufacturer's printed operation and maintenance instructions.
Include sequence of operation by controls manufacturer.

Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.

Provide control diagrams by controls manufacturer as installed.
Provide Contractor's coordination drawings, with color coded piping diagrams as installed.

Provide charts of valve tag numbers, with location and function of each valve, keyed to flow and
control diagrams.

Provide list of original manufacturer's spare parts, current prices, and recommended quantities
to be maintained in storage.

Include test and balancing reports.
Additional Requirements: As specified in individual product specification sections.

3.04 OPERATION AND MAINTENANCE MANUALS

A

B.
C.
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Prepare instructions and data by personnel experienced in maintenance and operation of
described products.

Prepare data in the form of an instructional manual.

Binders: Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic
covers; 2 inch maximum ring size. When multiple binders are used, correlate data into related
consistent groupings.
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D. Electronic files: Submit manuals in the form of a multiple file composite electronic PDF file for
each manual type required. Use files prepared by manufacturer when available. Enable
bookmarking of individual documents based on file names. Submit on labeled USB flash drive
or CD disc.

E. Cover: Identify each binder with typed or printed titte OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

F. Provide tabbed dividers for each separate product and system, with typed description of
product and major component parts of equipment.

G. Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger drawings to
size of text pages.

H. Arrange content by systems under section numbers and sequence of Table of Contents of this
Project Manual.

I. Contents: Prepare a Table of Contents for each volume, with each product or system
description identified, in three parts as follows:

1. Part 1: Directory, listing names, addresses, and telephone numbers of Architect,
Contractor, Subcontractors, and major equipment suppliers.

2. Part 2: Operation and maintenance instructions, arranged by system and subdivided by
specification section. For each category, identify names, addresses, and telephone
numbers of Subcontractors and suppliers. Identify the following:

a. Significant design criteria.
b. List of equipment.
c. Parts list for each component.
d. Operating instructions.
e. Maintenance instructions for equipment and systems.
Part 3: Project documents and certificates, including the following:
a. Shop drawings and product data.
b. Air and water balance reports.
c. Photocopies of warranties and bonds.

END OF SECTION 230120
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SECTION 230513
COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES
A. General construction and requirements.
B. Applications.
C. Single phase electric motors.
D. Three phase electric motors.
E. Electronically Commutated Motors (ECM).
1.02 REFERENCE STANDARDS
A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; 2015, with Errata (2026).

B. |IEEE 112 - IEEE Standard Test Procedure for Polyphase Induction Motors and Generators;
2017.

C. NEMA MG 00001 - Motors and Generators; 2024.

D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.03 QUALITY ASSURANCE
A. Comply with NFPA 70.

B. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.

1.04 WARRANTY
A. See Section 017800 - Closeout Submittals for additional warranty requirements.
B. Provide five year manufacturer warranty for motors larger than 20 horsepower.
PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Baldor
Dayton
Emerson
Regal Beloit/Marathon
Rockwell Automation/Reliance
Toshiba
US Motors
General Electric

~TI@TmMOOW®

Energy Saver
J.  Allen Bradley
2.02 GENERAL CONSTRUCTION AND REQUIREMENTS

A. Construction:
1. Open drip-proof type except where specifically noted otherwise.
2. Design for continuous operation in 104 degrees F environment.
3. Design for temperature rise in accordance with NEMA MG 00001 limits for insulation
class, service factor, and motor enclosure type.
4. Comply with IEEE 841 for severe-duty motors.

ETI Project #2026-151
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M.

Visible Nameplate: Indicating motor horsepower, voltage, phase, cycles, RPM, full load amps,
locked rotor amps, frame size, manufacturer's name and model number, service factor, power
factor, efficiency.

Wiring Terminations:

1. Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials
indicated. Enclose terminal lugs in terminal box sized to NFPA 70, threaded for conduit.

2. For fractional horsepower motors where connection is made directly, provide threaded
conduit connection in end frame.

Motor efficiencies shall comply with the current energy code, be inverter duty rated, and
NEMA'’s Premium Efficiency Motor Program. Motors shall be "NEMA Premium®" efficient with
full load efficiency levels in accordance with ANSI/NEMA standard MG 1 (latest edition)."Motors
and Generators" Table 12-12.

All control wiring shall be installed in conduit and in accordance with respective equipment
manufacturer requirements. All connections shall be provided by the HVAC Contractor. All
conduit and wiring provided by the Mechanical Contractor shall be installed in accordance with
the requirements of Division 26 of these Guidelines.

Motors shall be tested in accordance with ANSI 50 and conform thereto insulation resistance
and dielectric strength.

Motors shall be provided with adequate starting and protective equipment as specified or
required and with conduit terminal box of size adequate to accommodate conduits and wires.

Capacity shall be sufficient to operate motors under job conduits of operation and load, without
overload and shall be at least the horsepower size indicated or specified.

All motors connected to variable frequency drives 5 HP and above shall be equipped with
AEGIS bearing protection ring or approved equal.

All motors shall be suitable for continuous duty at rated horsepower, with temperature rise not
to exceed 90°C above an ambient temperature of 40°C (with a 1.15 Safety Factor before rise).
All motors shall be capable of 15% overload without overheating. All motors shall be rated and
certified for use with VFDs per NEMA MG1 Section 31.

All motors shall be properly grounded.

Each Contractor shall provide the Electrical Contractor with all motor size and wiring
requirements to allow proper coordination of Trades by General Contractor.

All motors shall meet NEMA vibration requirements and shall be less than 0.15 in./sec.

2.03 APPLICATIONS

A.

D.

Motors located in exterior locations, wet air streams downstream of sprayed coil dehumidifiers,
draw through cooling towers, air cooled condensers, humidifiers, direct drive axial fans, roll
filters, explosion proof environments, and dust collection systems: Totally enclosed type.

The brake horsepower of equipment that the motor is serving shall not exceed 80% of the
nameplate horsepower of the motor. Motors shall not include service factor when sized.

Any equipment shipped with variable pitch motor sheaves shall be replaced. After the proper
speed has been determined and all balancing is completed and accepted, variable sheaves
shall be replaced with fixed sheaves. Fan sheaves shall be of the non-adjustable type.

Enclosure: Open drip proof (ODP) for motors installed indoors and out of the airstream. Totally
enclosed fan-cooled (TEFC) for motors installed outdoors or within the airstream.

2.04 SINGLE PHASE POWER - SPLIT PHASE MOTORS

A.

B.
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Drip-proof Enclosure: Class A (50 degrees C temperature rise) insulation, NEMA Service
Factor, prelubricated sleeve or ball bearings.

Enclosed Motors: Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor,
prelubricated ball bearings.
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2.05 SINGLE PHASE POWER - PERMANENT-SPLIT CAPACITOR MOTORS

A.

Open Drip-proof or Enclosed Air Over Enclosure: Class A (50 degrees C temperature rise)
insulation, minimum 1.0 Service Factor, prelubricated sleeve or ball bearings, automatic reset
overload protector.

2.06 SINGLE PHASE POWER - CAPACITOR START MOTORS

A

B.

C.

Motors: Capacitor in series with starting winding; provide capacitor-start/capacitor-run motors
with two capacitors in parallel with run capacitor remaining in circuit at operating speeds.

Drip-proof Enclosure: Class A (50 degrees C temperature rise) insulation, NEMA Service
Factor, prelubricated sleeve bearings.

Enclosed Motors: Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor,
prelubricated ball bearings.

2.07 THREE PHASE POWER - SQUIRREL CAGE MOTORS

A.

B.
C.

©

Design, Construction, Testing, and Performance: Comply with NEMA MG 00001 for Design B
motors.

Insulation System: NEMA Class B or better.

Testing Procedure: In accordance with IEEE 112. Load test motors to determine free from
electrical or mechanical defects in compliance with performance data.

Motor Frames: NEMA Standard T-Frames of steel, aluminum, or cast iron with end brackets of
cast iron or aluminum with steel inserts.

Bearings: Grease lubricated anti-friction ball bearings with housings equipped with plugged
provision for relubrication, rated for minimum ABMA STD 9, L-10 life of 20,000 hours.
Calculate bearing load with NEMA minimum V-belt pulley with belt center line at end of NEMA
standard shaft extension. Stamp bearing sizes on nameplate.

Sound Power Levels: To NEMA MG 00001.
Provide shaft grounding rings.

Motors used with Reduced-Voltage and Multispeed Controllers: Match wiring connection
requirements for controller with required motor leads. Provide terminals in motor terminal box,
suited to control method.

Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features
coordinated with and approved by controller manufacturer.

2.08 ELECTRONICALLY COMMUTATED MOTORS (ECM)

A.
B.

C.
D.

Operating Mode: Constant CFM, speed, or torque per application.

Input: Motor manufacturer to coordinate control requirements with the control board of the
equipment and/or specified sequence of operation.

Shaft extension: Single
Options: Remote mount control or user interface where called for on plans.

PART 3 EXECUTION
3.01 INSTALLATION

A.

moow
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Install in accordance with manufacturer's instructions.

Motors shall be installed in accordance with applicable codes.

Install securely on firm foundation. Mount ball bearing motors with shaft in any position.
Check line voltage and phase and ensure agreement with nameplate.

Coordinate with appropriate trades.
1. Motor and base mounting requirements.
2. Motor electrical requirements.
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3. Motor location requirements.

F. Mechanical Contractor shall assist the Division 25 Contractor in the calibration process of all
motor current transformers.

END OF SECTION 230513
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SECTION 230519
METERS AND GAUGES FOR HVAC PIPING

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Pressure gauges and pressure gauge taps.
B. Thermometers and thermometer wells.
C. Static pressure gauges.
D. Filter gauges.
1.02 RELATED REQUIREMENTS
A. Section 230923 - Direct-Digital Control System for HVAC.
B. Section 232113 - Hydronic Piping.
1.03 REFERENCE STANDARDS
A. ASME B40.100 - Pressure Gauges and Gauge Attachments; 2022.

B. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers; 2014 (Reapproved
2020).

C. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers; 2014
(Reapproved 2021).

D. UL 393 - Indicating Pressure Gauges for Fire-Protection Service; Current Edition, Including All
Revisions.

1.04 SUBMITTALS
A. See Front End Specifications for submittal procedures.

B. Product Data: Provide list that indicates use, operating range, total range and location for
manufactured components.

PART 2 PRODUCTS
2.01 PRESSURE GAUGES

A. Manufacturers:
Ashcroft.
US Gauge.
Trerice
Weiss.
Winters.

B. Pressure Gauges: ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube,
rotary brass movement, brass socket, with front recalibration adjustment, black scale on white
background.

2.02 PRESSURE GAUGE TAPPINGS
A. Gauge Cock: Tee or lever handle, brass for maximum 150 psi.
B. Needle Valve: Brass, 1/4 inch NPT for minimum 150 psi.

ablown =

C. Pulsation Damper: Pressure snubber, brass with 1/4 inch connections.
D. Syphon: Steel, Schedule 40, 1/4 inch angle or straight pattern.
2.03 STEM TYPE THERMOMETERS
A. Manufacturers:
1. Ashcroft.

2. Trerice.
3. US Gauge.
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4. Weiss.
5.  Winters.

B. Thermometers - Fixed Mounting: Red- or blue-appearing non-toxic liquid in glass; ASTM E1;
lens front tube, cast aluminum case with enamel finish.
1. Size: 9inch scale.
2. Accuracy: 2 percent, per ASTM E77.

C. Thermometers - Adjustable Angle: Red- or blue-appearing non-toxic liquid in glass; ASTM E1;
lens front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with
positive locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical
plane.

1. Size: 9inch scale.
2. Accuracy: 2 percent, per ASTM E77.
3. Calibration: Degrees F.

2.04 THERMOMETER SUPPORTS

A. Socket: Brass separable sockets for thermometer stems with or without extensions as
required, and with cap and chain.

B. Flange: 3 inch outside diameter reversible flange, designed to fasten to sheet metal air ducts,
with brass perforated stem.

2.05 TEST PLUGS

A. Test Plug: 1/4 inch or 1/2 inch brass fitting and cap for receiving 1/8 inch outside diameter
pressure or temperature probe with neoprene core for temperatures up to 200 degrees F.

B. TestKit: Carrying case, internally padded and fitted containing one 2-1/2 inch diameter
pressure gauges, one gauge adapters with 1/8 inch probes, two 1 inch dial thermometers.

2.06 STATIC PRESSURE GAUGES

A. 3-1/2 inch diameter dial in metal case, diaphragm actuated, black figures on white background,
front recalibration adjustment, 2 percent of full scale accuracy.

B. Inclined manometer, red liquid on white background with black figures, front recalibration
adjustment, 3 percent of full scale accuracy.

C. Accessories: Static pressure tips with compression fittings for bulkhead mounting, 1/4 inch
diameter tubing.

PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.

B. Provide one pressure gauge per pump, installing taps before strainers and on suction and
discharge of pump. Pipe to gauge.

C. Install thermometers in piping systems in sockets in short couplings. Enlarge pipes smaller
than 2-1/2 inch for installation of thermometer sockets. Ensure sockets allow clearance from
insulation.

D. Provide instruments with scale ranges selected according to service with largest appropriate
scale.

E. Install gauges and thermometers in locations where they are easily read from normal operating
level. Install vertical to 45 degrees off vertical.

F. Adjust gauges and thermometers to final angle, clean windows and lenses, and calibrate to
zero.

G. Locate test plugs adjacent thermometers and thermometer sockets.
END OF SECTION 230519
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SECTION 230548
VIBRATION AND SEISMIC CONTROLS FOR HVAC

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.
D.

Vibration isolation requirements.

Vibration-isolated equipment support bases.

Vibration isolators.

Vibration-isolated and/or seismically engineered roof curbs.

1.02 RELATED REQUIREMENTS

A.
B.

Section 033000 - Cast-in-Place Concrete.
Section 230529 - Hangers and Supports for HYAC Piping and Equipment.

1.03 DEFINITIONS

A.

HVAC Component: Where referenced in this section in regards to seismic controls, applies to
any portion of the HVAC system subject to seismic evaluation in accordance with applicable
codes, including distributed systems (e.g., ductwork, piping).

Seismic Restraint: Structural members or assemblies of members or manufactured elements
specifically designed and applied for transmitting seismic forces between components and the
seismic force-resisting system of the structure.

1.04 REFERENCE STANDARDS

A.

B.

ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications; Most Recent Edition Cited by
Referring Code or Reference Standard.

1.05 ADMINISTRATIVE REQUIREMENTS

A.

B.

Coordination:

1. Coordinate selection and arrangement of vibration isolation and/or seismic control
components with the actual equipment to be installed.

2.  Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has
fully cured in accordance with Section 033000.

1.06 SUBMITTALS

A
B.

D.
ETI Project #2026-151

See Front End Specifications for Administrative Requirements for submittal procedures.

Design Documents: Prepare and submit all information required for plan review and permitting
by authorities having jurisdiction, including but not limited to floor plans, details, and
calculations.

Product Data: Provide manufacturer's standard catalog pages and data sheets for products,

including materials, fabrication details, dimensions, and finishes.

1. Vibration Isolators: Include rated load capacities and deflections; include information on
color coding or other identification methods for spring element load capacities.

Shop Drawings - Vibration Isolation Systems:
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1. Include dimensioned plan views and sections indicating proposed arrangement of
vibration isolators; indicate equipment weights and static deflections.

1.07 QUALITY ASSURANCE

A.
B.

Comply with applicable building code.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

PART 2 PRODUCTS
2.01 VIBRATION ISOLATION REQUIREMENTS

A.

Design and provide vibration isolation systems to reduce vibration transmission to supporting
structure from vibration-producing HVAC equipment and/or HVAC connections to vibration-
isolated equipment.

Comply with applicable general recommendations of ASHRAE (HVACA), where not in conflict
with other specified requirements:

General Requirements:

1.  Select vibration isolators to provide required static deflection.

2. Select vibration isolators for uniform deflection based on distributed operating weight of
actual installed equipment.

Equipment Isolation: As indicated on drawings.

Piping Isolation:
1. Provide vibration isolators for piping supports:
a. Located in equipment rooms.
b. Located within 50 feet of connected vibration-isolated equipment and pressure-
regulating valve (PRV) stations.
c. For piping over 2 inch located below or within 50 feet of noise-sensitive areas
indicated.
2. Minimum Static Deflection:
a. First Three Supports Closest to Isolated Equipment: Same as static deflection of
equipment; maximum of 2 inch deflection required.
3. Suspended Piping, Nonseismic Applications: Use resilient material isolator hangers,
spring isolator hangers, or combination resilient material/spring isolator hangers.
Floor-Mounted Piping, Nonseismic Applications: Use open (unhoused) spring isolators.
Use modular seal or approved resilient material where vibration-isolated piping penetrates
building elements (e.g., walls, floors) arranged to prevent vibration transmission to
structure.

ok

2.02 VIBRATION ISOLATORS

A.

B.

ETI Project #2026-151

Manufacturers:
1. Vibration Isolators:
a. Kinetics Noise Control, Inc.
b. Mason Industries.
c. Vibration Eliminator Company, Inc.
2. Source Limitations: Furnish vibration-isolators and associated accessories produced by a
single manufacturer and obtained from a single supplier.

General Requirements:
1. Resilient Materials for Vibration Isolators: Qil, ozone, and oxidant resistant.
2. Spring Elements for Spring Isolators:
a. Color code or otherwise identify springs to indicate load capacity.
b. Lateral Stability: Minimum lateral stiffness to vertical stiffness ratio of 0.8.
c. Designed to operate in the linear portion of their load versus deflection curve over
deflection range of not less than 50 percent above specified deflection.
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d. Designed to provide additional travel to solid of not less than 50 percent of rated
deflection at rated load.

e. Selected to provide designed deflection of not less than 75 percent of specified
deflection.

f.  Selected to function without undue stress or overloading.

C. Vibration Isolators for Nonseismic Applications:
1.  Resilient Material Isolator Pads:

a. Description: Single or multiple layer pads utilizing elastomeric (e.g., neoprene,
rubber) or fiberglass isolator material.

b. Pad Thickness: As required for specified minimum static deflection; minimum 0.25
inch thickness.

c. Multiple Layer Pads: Provide bonded, galvanized sheet metal separation plate
between each layer.

2. Resilient Material Isolator Mounts, Nonseismic:

a. Description: Mounting assemblies for bolting equipment to supporting structure
utilizing elastomeric (e.g., neoprene, rubber) or fiberglass isolator material; fail-safe
type.

3. Open (Unhoused) Spring Isolators:

a. Description: Isolator assembly consisting of single or multiple free-standing, laterally
stable steel spring(s) without a housing.

b. Bottom Load Plate: Nonskid, molded, elastomeric isolator material or steel with
nonskid elastomeric isolator pad with provisions for bolting to supporting structure as
required.

c. Furnished with integral leveling device for positioning and securing supported
equipment.

4. Housed Spring Isolators:

a. Description: Isolator assembly consisting of single or multiple free-standing, laterally
stable steel spring(s) within a metal housing.

b. Furnished with integral elastomeric snubbing elements, nonadjustable type, for
limiting equipment movement and preventing metal-to-metal contact between
housing elements.

c. Bottom Load Plate: Steel with nonskid, elastomeric isolator pad with provisions for
bolting to supporting structure as required.

d. Furnished with integral leveling device for positioning and securing supported
equipment.

5. Restrained Spring Isolators, Nonseismic:

a. Description: Isolator assembly consisting of single or multiple free-standing, laterally
stable steel spring(s) within a metal housing designed to prevent movement of
supported equipment above an adjustable vertical limit stop.

b. Bottom Load Plate: Steel with nonskid elastomeric isolator pad with provisions for
bolting to supporting structure as required.

c. Furnished with integral leveling device for positioning and securing supported
equipment.

d. Provides constant free and operating height.

6. Resilient Material Isolator Hangers, Nonseismic:

a. Description: Isolator assembly designed for installation in hanger rod suspension
system utilizing elastomeric (e.g., neoprene, rubber) or fiberglass isolator material for
the lower hanger rod connection.

7. Spring Isolator Hangers, Nonseismic:

a. Description: Isolator assembly designed for installation in hanger rod suspension
system utilizing single or multiple free-standing, laterally stable steel spring(s) in
series with an elastomeric element for the lower hanger rod connection.

ETI Project #2026-151
IWCC Clark Hall
Air Handling Unit Replacement

VIBRATION AND SEISMIC CONTROLS FOR HVAC
230548 -3



b. Designed to accommodate misalignment of bottom hanger rod up to 30 degrees
(plus/minus 15 degrees) without short-circuiting of isolation.

8. Combination Resilient Material/Spring Isolator Hangers, Nonseismic:

a. Description: Isolator assembly designed for installation in hanger rod suspension
system utilizing single or multiple free-standing, laterally stable steel spring(s) for the
lower hanger rod connection and elastomeric (e.g., neoprene, rubber) or fiberglass
isolator material for the upper hanger rod connection.

b. Designed to accommodate misalignment of bottom hanger rod up to 30 degrees
(plus/minus 15 degrees) without short-circuiting of isolation.

9.  Thrust Restraints:

a. Description: Assembly utilizing free-standing, laterally stable steel spring designed
for resisting horizontal motion due to thrust (e.g., air pressure from a fan), and
intended for installation in pairs.

2.03 ACOUSTICAL AND VIBRATION ISOLATORS

A.

General Requirements:
1. Acoustical Isolation System: Through-stud isolators, pipe clamps, riser clamp pads,
neoprene and felt lining material and associated support brackets.

2.04 VIBRATION-ISOLATED AND/OR SEISMICALLY ENGINEERED ROOF CURBS

A

B.

Manufacturers:
1. Vibration-Isolated and/or Seismically Engineered Roof Curbs:
a. Kinetics Noise Control, Inc.
b. Mason Industries.
¢. Vibration Eliminator Company, Inc.
d. Substitutions: See Front End Specifications.

Vibration Isolation Curbs:
1. Nonseismic Curb Rail:
a. Location: Between existing roof curb and rooftop equipment.
b. Construction: Aluminum.
c. Integral vibration isolation to comply with requirements of this section.
d. Weather exposed components consist of corrosion resistant materials.
2. Nonseismic Curb:
a. Location: Between structure and rooftop equipment.
b. Construction: Aluminum.
c. Integral vibration isolation to comply with requirements of this section.
d. Weather exposed components consist of corrosion resistant materials.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.

C.

Verify that field measurements are as shown on the drawings.

Verify that mounting surfaces are ready to receive vibration isolation and/or seismic control
components and associated attachments.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A.
B.

C.
D.
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Install products in accordance with manufacturer's instructions.

Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

Secure fasteners according to manufacturer's recommended torque settings.

Install flexible piping connections to provide sufficient slack for vibration isolation and/or seismic
relative displacements as indicated or as required.
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E. Vibration Isolation Systems:
1. Spring Isolators:
a. Position equipment at operating height; provide temporary blocking as required.
b. Lift equipment free of isolators prior to lateral repositioning to avoid damage to
isolators.
c. Level equipment by adjusting isolators gradually in sequence to raise equipment
uniformly such that excessive weight or stress is not placed on any single isolator.
2. Isolator Hangers:
a. Use precompressed isolator hangers where required to facilitate installation and
prevent damage to equipment utility connection provisions.
b. Locate isolator hangers at top of hanger rods in accordance with manufacturer's
instructions.
3. Thrust Restraints:
a. Adjust restraint movement under normal operating static pressure.
4. Clean debris from beneath vibration-isolated equipment that could cause short-circuiting
of isolation.
5. Use elastomeric grommets for attachments where required to prevent short-circuiting of
isolation.
Adjust isolators to be free of isolation short circuits during normal operation.
7. Do not overtighten fasteners such that resilient material isolator pads are compressed
beyond manufacturer's maximum recommended deflection.

END OF SECTION 230548
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SECTION 230553
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.
D.
E.

Nameplates.

Tags.

Adhesive-backed duct markers.
Pipe markers.

Ceiling tacks.

1.02 REFERENCE STANDARDS

A.
B.

ASME A13.1 - Scheme for the Identification of Piping Systems; 2023.
ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2017.

PART 2 PRODUCTS
2.01 GENERAL

A.

All piping and equipment labeling shall be per ASME A13.1 - Scheme for Identification of Piping
Systems; The American Society of Mechanical Engineers.

2.02 IDENTIFICATION APPLICATIONS

A.

N.

TrXC T IE@TMOOW

Air Handling Units: Nameplates.

Air Terminal Units: Nameplates.

Automatic Controls: Tags. Key to control schematic.
Control Panels: Nameplates.

Dampers: Ceiling tacks, where located above lay-in ceiling.
Ductwork: Adhesive-back duct markers.

Heat Transfer Equipment: Nameplates.

Instrumentation: Tags.

Major Control Components: Nameplates.

Piping: Pipe markers.

Pumps: Nameplates.

Small-sized Equipment: Nameplates.

Thermostats: Nameplates.

Valves: Tags and ceiling tacks where located above lay-in ceiling.

2.03 NAMEPLATES

A.

O W
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Materal:
1. Laminated engraved plastic.
2. Anodized aluminum or stainless steel with engraved or etched lettering.

Letter Color: White (unless otherwise indicated for life safety equipment).
Letter Height: 1/4 inch.

Background Color:

1.  Black for general mechanical and electrical equipment.

2. Red (or other approved color) for life safety equipment (fire alarm panels, suppression
systems, emergency shutoffs) per NFPA and local code.

3. Natural metal finish for metal plates unless otherwise indicated.
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E. Plastic: Comply with ASTM D709.
2.04 TAGS

A. Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting
background color. Tag size minimum 1-1/2 inch diameter.

B. Metal Tags: Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth
edges.

C. Valve Tag Chart: Typewritten letter size list in anodized aluminum frame.
2.05 ADHESIVE-BACKED DUCT MARKERS

A. Material: High gloss acrylic adhesive-backed vinyl film 0.0032 inch; printed with UV and
chemical resistant inks.

B. Style: Individual Label.
C. Color: Yellow/Black.
2.06 PIPE MARKERS
A. Color: Comply with ASME A13.1.

B. Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around
pipe or pipe covering; minimum information indicating flow direction arrow and identification of
fluid being conveyed.

C. Color code as follows:
1. Heating, Cooling, and Boiler Feedwater: Green with white letters.
2. Toxic and Corrosive Fluids: Orange with black letters.
3. Compressed Air: Blue with white letters.

2.07 CEILING TACKS
A. Description: Steel with 3/4 inch diameter color coded head.

B. Color code as follows:
1.  HVAC Equipment: Yellow.
2.  Fire Dampers and Smoke Dampers: Red.
3. Heating/Cooling Valves: Blue.

PART 3 EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.
3.02 INSTALLATION

A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tags with corrosion resistant chain.
C. Install plastic pipe markers in accordance with manufacturer's instructions.

D. Locate ceiling tacks to locate valves or dampers above lay-in panel ceilings. Locate in corner of
panel closest to equipment.

E. Furnish and install nameplates, valve tags, valve charts, stencils, and pipe markers on all
mechanical equipment, piping, and ductwork.

F. Provide nameplates with the unit number and service designation on all mechanical equipment.

G. All piping and equipment labeling shall be per ASME A13.1 - Scheme for Identification of Piping
Systems; The American Society of Mechanical Engineers.
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H. Indicate all valve tag numbers on Record Drawings and submit bound valve tag charts
including valve service and location. All valves and the tag numbers shall be shown on the
Record As-Built Drawings. A digital copy of the valve chart to Facilities upon turnover.

END OF SECTION 230553
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SECTION 230593
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Testing, adjustment, and balancing of air systems.
B. Testing, adjustment, and balancing of hydronic systems.
C. Measurement of final operating condition of HVAC systems.
1.02 RELATED REQUIREMENTS
1.03 REFERENCE STANDARDS
A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition; 2016.

B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC
Systems; 2024.

C. NEBB (TAB) - Procedural Standard for Testing, Adjusting and Balancing of Environmental
Systems; 2026.

1.04 SUBMITTALS
A. See Front End Specifications for submittal procedures.

B. TAB Plan: Submit a written plan indicating the testing, adjusting, and balancing standard to be
followed and the specific approach for each system and component.
1. Include at least the following in the plan:

a. List of all air flow, water flow, sound level, system capacity and efficiency
measurements to be performed and a description of specific test procedures,
parameters, formulas to be used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to
be tested, adjusted and balanced with the data cells to be gathered for each.

c. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

d. Final test report forms to be used.

e. Procedures for formal deficiency reports, including scope, frequency and distribution.

C. Final Report: Indicate deficiencies in systems that would prevent proper testing, adjusting, and

balancing of systems and equipment to achieve specified performance.

1.  Revise TAB plan to reflect actual procedures and submit as part of final report.

2. Submit draft copies of report for review prior to final acceptance of Project. Provide final
copies for Architect and for inclusion in operating and maintenance manuals.

3. Include actual instrument list, with manufacturer name, serial number, and date of
calibration.

4. Form of Test Reports: Where the TAB standard being followed recommends a report
format use that; otherwise, follow ASHRAE Std 111.

5.  Units of Measure: Report data in both I-P (inch-pound) and SI (metric) units.

D. Project Record Documents: Record actual locations of flow measuring stations and balancing
valves and rough setting.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 GENERAL REQUIREMENTS

A. TAB agent shall be contracted directly to General Contractor and shall be independent of the
installing contractors.

B. Perform total system balance in accordance with one of the following:
1. AABC (NSTSB), AABC National Standards for Total System Balance.
ETI Project #2026-151
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2. ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of
Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.

3. NEBB (TAB), Procedural Standards for Testing Adjusting and Balancing of Environmental
Systems.

C. Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

D. Where HVAC systems and/or components interface with life safety systems, including fire and
smoke detection, alarm, and control, coordinate scheduling and testing and inspection
procedures with the authorities having jurisdiction.

E. TAB Agency Qualifications:

1. Company specializing in the testing, adjusting, and balancing of systems specified in this
section.

2. Having minimum of three years documented experience.

3.  Certified by one of the following:
a. AABC, Associated Air Balance Council: www.aabc.com/#sle; upon completion

submit AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau: www.nebb.org/#sle.

F. TAB Supervisor and Technician Qualifications: Certified by same organization as TAB agency.
3.02 EXAMINATION

A. Verify that systems are complete and operable before commencing work. Ensure the following
conditions:

Systems are started and operating in a safe and normal condition.

Temperature control systems are installed complete and operable.

Proper thermal overload protection is in place for electrical equipment.

Final filters are clean and in place. If required, install temporary media in addition to final
filters.

5. Duct systems are clean of debris.

6. Fans are rotating correctly.

7. Fire and volume dampers are in place and open.
8

9
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Air coil fins are cleaned and combed.
Access doors are closed and duct end caps are in place.
10. Air outlets are installed and connected.
11. Duct system leakage is minimized.
12. Hydronic systems are flushed, filled, and vented.
13. Pumps are rotating correctly.
14. Proper strainer baskets are clean and in place.
15. Service and balance valves are open.

B. Submit field reports. Report defects and deficiencies that will or could prevent proper system
balance.

C. Beginning of work means acceptance of existing conditions.
3.03 PREPARATION

A. Hold a pre-balancing meeting at least one week prior to starting TAB work.
1. Require attendance by all installers whose work will be tested, adjusted, or balanced.
B. Provide additional balancing devices as required.
3.04 ADJUSTMENT TOLERANCES

A. Air Handling Systems: Adjust to within plus or minus 5 percent of design for supply systems
and plus or minus 10 percent of design for return and exhaust systems.

B. Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 5 percent of design to
space. Adjust outlets and inlets in space to within plus or minus 10 percent of design.
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C.

Hydronic Systems: Adjust to within plus or minus 10 percent of design.

3.05 RECORDING AND ADJUSTING

A.

w

Field Logs: Maintain written logs including:

1. Running log of events and issues.

2. Discrepancies, deficient or uncompleted work by others.
3.  Contract interpretation requests.

4. Lists of completed tests.

Ensure recorded data represents actual measured or observed conditions.

Permanently mark settings of valves, dampers, and other adjustment devices allowing settings
to be restored. Set and lock memory stops.

Mark on drawings the locations where traverse and other critical measurements were taken and
cross reference the location in the final report.

After adjustment, take measurements to verify balance has not been disrupted or that such
disruption has been rectified.

Leave systems in proper working order, replacing belt guards, closing access doors, closing
doors to electrical switch boxes, and restoring thermostats to specified settings.

Identify and record the required control setpoint for each air and water systems within the
report. Provide the required setpoints to the controls contractor for input into the controls
system.

3.06 AIR SYSTEM PROCEDURE

A.

B.

ETI Project #2026-151
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Adjust air handling and distribution systems to provide required or design supply, return, and
exhaust air quantities at site altitude.

Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of
duct.

Measure air quantities at air inlets and outlets.

Adjust distribution system to obtain uniform space temperatures free from objectionable drafts
and noise.

Use volume control devices to regulate air quantities only to extend that adjustments do not
create objectionable air motion or sound levels. Effect volume control by duct internal devices
such as dampers and splitters.

Vary total system air quantities by adjustment of fan speeds. Provide drive changes required.
Vary branch air quantities by damper regulation.

Provide system schematic with required and actual air quantities recorded at each outlet or
inlet.

Measure static air pressure conditions on air supply units, including filter and coil pressure
drops, and total pressure across the fan. Make allowances for 50 percent loading of filters.

Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design
conditions.

Measure temperature conditions across outside air, return air, and exhaust dampers to check
leakage.

Where modulating dampers are provided, take measurements and balance at extreme
conditions. Balance variable volume systems at maximum air flow rate, full cooling, and at
minimum air flow rate, full heating.

Measure building static pressure and adjust supply, return, and exhaust air systems to provide
required relationship between each to maintain approximately 0.05 inches positive static
pressure near the building entries.

TESTING, ADJUSTING, AND BALANCING FOR HVAC
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M. For variable air volume system powered units set volume controller to air flow setting indicated.

Confirm connections properly made and confirm proper operation for automatic variable air
volume temperature control.

3.07 WATER SYSTEM PROCEDURE

A. Adjust water systems to provide required or design quantities.

B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to
determine flow rates for system balance. Where flow metering devices are not installed, base
flow balance on temperature difference across various heat transfer elements in the system.

C. Adjust systems to provide specified pressure drops and flows through heat transfer elements
prior to thermal testing. Perform balancing by measurement of temperature differential in
conjunction with air balancing.

D. Effect system balance with automatic control valves fully open to heat transfer elements.

E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and
fittings. Do not use service or shut-off valves for balancing unless indexed for balance point.

F. Where available pump capacity is less than total flow requirements or individual system parts,
full flow in one part may be simulated by temporary restriction of flow to other parts.

3.08 SCOPE

A. Test, adjust, and balance the following:

1.  HVAC Pumps.

2. Air Cails.

3. Air Handling Units.

4. Fans.

5. Air Filters.

6.  Air Terminal Units.

7.  Air Inlets and Outlets.

3.09 MINIMUM DATA TO BE REPORTED

A.

C.
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Electric Motors:

Manufacturer.

Model/Frame.

HP/BHP.

Phase, voltage, amperage; nameplate, actual, no load.
RPM.

Service factor.

Starter size, rating, heater elements.

umps:
Identification/number.

Manufacturer.

Size/model.

Impeller.

Service.

Design flow rate, pressure drop, BHP.
Actual flow rate, pressure drop, BHP.
Discharge pressure.

. Suction pressure.

10. Total operating head pressure.

11. Shut off, discharge and suction pressures.
12. Shut off, total head pressure.

OCNoOoORLON_2T NOORGN =

Cooling Coils:
1. Identification/number.
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Location.

Service.

Manufacturer.

Air flow, design and actual.

Entering air DB temperature, design and actual.
Entering air WB temperature, design and actual.
Leaving air DB temperature, design and actual.
Leaving air WB temperature, design and actual.
Water flow, design and actual.

Water pressure drop, design and actual.
Entering water temperature, design and actual.
Leaving water temperature, design and actual.
Saturated suction temperature, design and actual.
Air pressure drop, design and actual.

Heating Coils:

©CoNoORkwN =

10.
11.
12.

Identification/number.

Location.

Service.

Manufacturer.

Air flow, design and actual.

Water flow, design and actual.

Water pressure drop, design and actual.
Entering water temperature, design and actual.
Leaving water temperature, design and actual.
Entering air temperature, design and actual.
Leaving air temperature, design and actual.
Air pressure drop, design and actual.

Air Moving Equipment:

Location.

Manufacturer.

Model number.

Serial number.
Arrangement/Class/Discharge.

Air flow, specified and actual.

Return air flow, specified and actual.
Outside air flow, specified and actual.

Total static pressure (total external), specified and actual.

Inlet pressure.

Discharge pressure.
Sheave Make/Size/Bore.
Number of Belts/Make/Size.
Fan RPM.

Return Air/Outside Air:

PN R~®N =

Identification/location.
Design air flow.

Actual air flow.

Design return air flow.
Actual return air flow.
Design outside air flow.
Actual outside air flow.
Return air temperature.
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9. Outside air temperature.

10. Required mixed air temperature.
11. Actual mixed air temperature.
12. Design outside/return air ratio.
13. Actual outside/return air ratio.

G. Exhaust Fans:

Location.

Manufacturer.

Model number.

Serial number.

Air flow, specified and actual.
Total static pressure (total external), specified and actual.
Inlet pressure.

Discharge pressure.

Sheave Make/Size/Bore.
Number of Belts/Make/Size.
11. Fan RPM.

H. Duct Traverses:

System zone/branch.
Duct size.

Area.

Design velocity.
Design air flow.
Test velocity.

Test air flow.

Duct static pressure.
Air temperature.

0. Air correction factor.

N2 AWM=
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uct Leak Tests:
Description of ductwork under test.
Duct design operating pressure.
Duct design test static pressure.
Duct capacity, air flow.
Maximum allowable leakage duct capacity times leak factor.
Test apparatus:
a. Blower.
b. Oirifice, tube size.
c. Oirifice size.
d. Calibrated.

7. Test static pressure.

8. Test orifice differential pressure.

9. Leakage.

J.  Terminal Unit Data:

Manufacturer.

Type, constant, variable, single, dual duct.
Identification/number.

Location.

Model number.

Size.

Minimum static pressure.

Minimum design air flow.
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9. Maximum design air flow.
10. Maximum actual air flow.
11. Inlet static pressure.

K. Air Distribution Tests:
1. Air terminal number.
2. Room number/location.
3. Terminal type.
4. Terminal size.
5. Area factor.
6. Design velocity.
7. Design air flow.
8. Test (final) velocity.
9. Test (final) air flow.
0. Percent of design air flow.
2
3

1
L. Sound Level Reports:
1. Location.
. Octave bands - equipment off.
. Octave bands - equipment on.

END OF SECTION 230593
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SECTION 230713
DUCT INSULATION

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Duct insulation.
B. Duct liner.
C. Jacketing and accessories.
1.02 RELATED REQUIREMENTS
A. Section 230553 - Identification for HVAC Piping and Equipment.
B. Section 233100 - HVAC Ducts and Casings: Glass fiber ducts.
1.03 REFERENCE STANDARDS

A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2021.

B. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications; 2024.

C. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation;
2014 (Reapproved 2019).

D. ASTM C916 - Standard Specification for Adhesives for Duct Thermal Insulation; 2020.

E. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and
Sound Absorbing Material); 2025.

F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2026.

G. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2024a.

H. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015, with Editorial Revision (2021).

.  SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

J. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Front End Specifications for submittal procedures.

B. Product Data: Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products of the type
specified in this section with not less than three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labelled with manufacturer's
identification, including product density and thickness.

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical
damage, by storing in original wrapping.
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PART 2 PRODUCTS
2.01 REGULATORY REQUIREMENTS

A.

Surface Burning Characteristics: Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

2.02 GLASS FIBER, FLEXIBLE

A

G.

Manufacturer:

1.  CertainTeed Corporation.

2. Johns Manville: www.jm.com/#sle.

3.  Knauf Insulation; Atmosphere Duct Wrap.
4. Owens Corning Corporation.

Insulation: ASTM C553; flexible, noncombustible blanket.

1.  Kvalue: 0.36 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum Service Temperature: 250 degrees F.

3.  Maximum Water Vapor Absorption: 5.0 percent by weight.

Vapor Barrier Jacket:

1. Kraft paper with glass fiber yarn and bonded to aluminized film.

2. Moisture Vapor Permeability: 0.02 perm inch, when tested in accordance with ASTM
E96/E96M.

3.  Secure with pressure-sensitive tape.

Vapor Barrier Tape:
1.  Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure-
sensitive rubber-based adhesive.

Indoor Vapor Barrier Mastic:
1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color.

Outdoor Vapor Barrier Mastic:
1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color.

Tie Wire: Annealed steel, 16 gauge, 0.0508 inch diameter.

2.03 GLASS FIBER, RIGID

A

E.
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Manufacturer:

1.  CertainTeed Corporation.

2. Johns Manville.

3.  Knauf Insulation.

4. Owens Corning Corporation.

Insulation: ASTM C612; rigid, noncombustible.

1.  KValue: 0.24 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum Service Temperature: 450 degrees F.

3.  Maximum Water Vapor Absorption: 5.0 percent.

4. Maximum Density: 8.0 pcf.

Vapor Barrier Jacket:

1.  Kraft paper with glass fiber yarn and bonded to aluminized film.

2. Moisture Vapor Permeability: 0.02 perm inch, when tested in accordance with ASTM
E96/E96M.

3.  Secure with pressure-sensitive tape.

Vapor Barrier Tape:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure-
sensitive rubber-based adhesive.

Indoor Vapor Barrier Finish:
1. Cloth: Untreated; 9 0z/sq yd weight, glass fabric.
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2.04 JACKET

Vinyl emulsion type acrylic, compatible with insulation, black color.

Minimum Service Temperature: Minus 70 degrees F (Minus 57 degrees C).
Maximum Service Temperature: 300 degrees F (150 degrees C).

Water Absorption: 0.5 percent by volume, maximum, when tested in accordance with
ASTM D2842.

Moisture Vapor Transmission: 4.0 perm inch (5.8 ng/(Pa s m))

Connection: Waterproof vapor barrier adhesive.

ING AND ACCESSORIES

2.05 DUCT LINER
A. Manufacturers:

1.
2.
3.
4.
5.

Armacell LLC; ArmaFlex Ultra with FlameDefense.
CertainTeed Corporation.

Johns Manville: www.jm.com/#sle.

Owens Corning Corporation; QuietR Rotary Duct Insulation.
Knauf Insulation.

B. Glass Fiber Insulation: Non-corrosive, incombustible glass fiber complying with ASTM C1071;
flexible blanket, rigid board, and preformed round liner board; impregnated surface and edges
coated with poly vinyl acetate polymer, acrylic polymer, or black composite.

aobkowN =

Fungal Resistance: No growth when tested according to ASTM G21.
Apparent Thermal Conductivity: Maximum of 0.31 at 75 degrees F.
Service Temperature: Up to 250 degrees F.

Rated Velocity on Coated Air Side for Air Erosion: 5,000 fom, minimum.
Minimum Noise Reduction Coefficients:

a. 1/2inch Thickness: 0.30.

b. 1inch Thickness: 0.45.

C. Adhesive: Waterproof, fire-retardant type, ASTM C916.

D. Liner Fasteners: Galvanized steel, self-adhesive pad with integral head.
PART 3 EXECUTION
3.01 INSTALLATION

A. Insta

Il in accordance with manufacturer's instructions.

B. Insulated Ducts Conveying Air Below Ambient Temperature:

1.

2.
3.
4

Provide insulation with vapor barrier jackets.

Finish with tape and vapor barrier jacket.

Continue insulation through walls, sleeves, hangers, and other duct penetrations.

Insulate entire system, including fittings, joints, flanges, fire dampers, flexible connections,
and expansion joints.

C. Insulated Ducts Conveying Air Above Ambient Temperature:

1.
2.

D. Duct
1

2.
3.
4.

Provide with or without standard vapor barrier jacket.
Insulate fittings and joints. Where service access is required, bevel and seal ends of
insulation.

and Plenum Liner Application:

Secure insulation with mechanical liner fasteners. Refer to SMACNA (DCS) for spacing.
Seal and smooth joints. Seal and coat transverse joints.

Seal liner surface penetrations with adhesive.

Duct dimensions indicated are net inside dimensions required for airflow. Increase duct
size to allow for insulation thickness.

3.02 SCHEDULES
A. Return and Relief Ducts Within 25 ft of Connected Fan Inlet: 1 inch thick internal duct liner

ETI Project #2026-151

DUCT INSULATION

IWCC Clark Hall

Air Handling U

nit Replacement 230713 -3



B. Outside Air Ducts and Plenums in Concealed or Exposed Locations:
1. Minimum R-value: 12
2. Insulation Materials:
a. Rigid Fiberglass

C. Supply Air Ducts in Concealed Locations
1. Minimum R-value: 6
2. Insulation Materials: Flexible Glass Fiber Duct Wrap
D. Supply Air Ducts in Exposed Locations
1. Minimum R-Value: 6
2. Insulation Materials:
a. External Applications, such as Mechanical Rooms and the like:
1) Rigid Fiberglass
2) Provide white all-service jacket (vapor barrier) with self-serving lap, or taped
joints.
END OF SECTION 230713
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SECTION 230719
HVAC PIPING INSULATION

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Piping insulation.
B. Flexible removable and reusable blanket insulation.
C. Jacketing and accessories.
1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.
B. Section 232113 - Hydronic Piping: Placement of hangers and hanger inserts.

C. Section 232213 - Steam and Condensate Heating Piping: Placement of hangers and hanger
inserts.

1.03 REFERENCE STANDARDS

A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2019, with Editorial
Revision (2023).

B. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007
(Reapproved 2019).

C. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and
Finishing Cement; 2007 (Reapproved 2024).

D. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2022a.
E. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation; 2022.

F. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic
Stainless Steel; 2008 (Reapproved 2023).

G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2026.

H. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2024a.

I. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Front End Specifications for submittal procedures.

B. Product Data: Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with not less than three years of documented experience.

PART 2 PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics: Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

2.02 GLASS FIBER, RIGID
A. Manufacturers:
1. CertainTeed Corporation.
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G.

2. Johns Manville Corporation.

3.  Knauf Insulation.

4. Owens Corning Corporation.

Insulation: ASTM C547 and ASTM C795; rigid molded, noncombustible, with wicking material
to transport condensed water to the outside of the system for evaporation to the atmosphere.
1. KValue: ASTM C177, 0.23 at 75 degrees F.

2. Maximum Service Temperature: 220 degrees F.

3. Maximum Moisture Absorption: 0.2 percent by volume.

Vapor Barrier Jacket: White kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-
inches.

Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
Vapor Barrier Lap Adhesive: Compatible with insulation.

Insulating Cement/Mastic: ASTM C195; hydraulic setting on mineral wool.
Insulating Cement: ASTM C449.

2.03 CELLULAR GLASS

A.

C.

Manufacturers:
1. Owens Corning Corporation.
2. Johns Manville Corporation.

Pipe and Tubing Insulation: ASTM C552, Type Il, Grade 6.

1.  KValue: 0.35 at 100 degrees F.

2. Service Temperature Range: From 250 degrees F to 800 degrees F.
3.  Water Vapor Permeability: 0.005 perm inch maximum per inch.
4. Water Absorption: 0.5 percent by volume, maximum.

5. Density: A minimum of 6.12 pcf.

Block Insulation: ASTM C552, Type |, Grade 6.

1 K Value: 0.35 at 100 degrees F.

2. Service Temperature: 800 degrees F, maximum.

3.  Water Vapor Permeability: 0.005 perm inch maximum per inch.
4. Water Absorption: 0.5 percent by volume, maximum.

2.04 JACKETING AND ACCESSORIES

A.

PVC Plastic.
1. Jacket: One piece molded type fitting covers and sheet material, off-white color.
a. Minimum Service Temperature: 0 degrees F.
b. Maximum Service Temperature: 150 degrees F.
c. Moisture Vapor Permeability: 0.002 perm inch, maximum, when tested in
accordance with ASTM E96/E96M.
d. Thickness: 10 mil, 0.010 inch.
e. Connections: Brush on welding adhesive.
2.  Covering Adhesive Mastic: Compatible with insulation.

2.05 ACCESSORIES

A

ETI Project #2026-151
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General Requirements:

1. Furnish compatible materials which do not contribute to corrosion, soften, or otherwise
attack surfaces to which applied, in either the wet or dry state.

2. Comply with ASTM C795 requirements for materials to be used on stainless steel
surfaces.

3. Supply materials that are asbestos free.
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PART 3 EXECUTION
3.01 INSTALLATION

A
B.
C.

ETI Project #2026-151

Install in accordance with manufacturer's instructions.
Exposed Piping: Locate insulation and cover seams in least visible locations.

Insulated Pipes Conveying Fluids Below Ambient Temperature:
1. Insulate entire system, including fittings, valves, unions, flanges, strainers, flexible
connections, pump bodies, and expansion joints.

Glass Fiber Insulated Pipes Conveying Fluids Below Ambient Temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied; secure with self-sealing
longitudinal laps and butt strips with pressure-sensitive adhesive. Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings and joints with molded insulation of like material and thickness as adjacent
pipe. Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment.

Glass Fiber Insulated Pipes Conveying Fluids Above Ambient Temperature:

1. Provide standard jackets, with or without vapor barrier, factory-applied, or field-applied.
Secure with self-sealing longitudinal laps and butt strips with pressure-sensitive adhesive.
Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as
adjoining pipe. Finish with glass cloth and adhesive or PVC fitting covers.

Inserts and Shields:

1. Application: Piping 1-1/2 inches diameter or larger.

2. Shields: Galvanized steel between pipe hangers or pipe hanger rolls and inserts.

3. Insert location: Between support shield and piping and under the finish jacket.

4. Insert Configuration: Minimum 6 inches long, of same thickness and contour as adjoining
insulation; may be factory fabricated.

5. Insert Material: Hydrous calcium silicate insulation or other heavy density insulating
material suitable for the planned temperature range.

Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations. Finish at
supports, protrusions, and interruptions. At fire separations, see Section 078400.

Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above
finished floor): Finish with PVC jacket and fitting covers.

Install field-applied jackets on all changes in direction and fittings.

Valves, Strainers, and Hydronic Accessories:

1. Install insulation over valves, strainers, and other specialties with continuous thermal and
vapor-retarder integrity, unless otherwise indicated.

2. Insulate valves using preformed fitting insulation with removable cover or sectional pipe
insulation of same material, density, and thickness as used for adjacent pipe. Insulate up
to and including the bonnets, valve stuffing box studs, bolts, and nuts. Fill joints, seams,
and irregular surfaces with insulating cement. For below ambient services, provide a
design that maintains vapor barrier.

3. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. 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.
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3.02 SCHEDULE

A. Heating Systems:
1. Heating Water Supply and Return:
a. Glass Fiber Insulation:

1) Pipe Size Range: Up to 1-1/2", 1-1/2 inch thickness.

2) Pipe Size Range: 2" and over, 2 inch thickness.

B. Cooling Systems:
1.  Chilled Water:
a. Cellular Glass or Phenolic Insulation:

1) Pipe Size Range: Up to 1-1/2", 1-1/2 inch thickness.

2) Pipe Size Range: 2" and over, 2 inch thickness.
END OF SECTION 230719
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SECTION 230913
INSTRUMENTATION AND CONTROL DEVICES FOR HVAC

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Control panels.

B. Control Valves:
1.  Ball valves with factory-mounted actuators.
2. Butterfly valves with factory-mounted actuators.
3.  Electronic valve operators.

C. Pressure independent valves and actuators.

©

Dampers.

E. Damper Operators:
1. Electric operators.

F. Humidistats:
1. Limit duct humidistats.

G. Wall-, Surface-, and Duct-Mounted Sensors:
Temperature sensors.

Humidity sensors.

IAQ (indoor air quality) sensors.
Building static pressure transmitters.
Static air pressure sensors.

Airflow meters; thermal dispersion.
Damper position indicators.

hermostats:

Electric thermostats.
Freezestats.

Outdoor-reset thermostats.
Immersion thermostats.
Airstream thermostats.

TRWNSH NOO RN

I.  Fan and pump motor run-status monitoring.

J.  Pipe-Mounted Sensors and Transmitters:
1. Temperature sensors.
2.  Pressure transmitters.
3. Differential pressure transmitters.
4. Flow switches.

1.02 RELATED REQUIREMENTS
A. Section 230519 - Meters and Gauges for HVAC Piping: Thermometer sockets and gauge taps.

B. Section 232113 - Hydronic Piping: Installation of control valves, flow switches, temperature
sensor sockets, and gauge taps.

C. Section 232114 - Hydronic Specialties.

D. Section 260533-Conduit

E. Section 260583 - Wiring Connections: Electrical characteristics and wiring connections.
1.03 REFERENCE STANDARDS

A. AMCA 500-D - Laboratory Methods of Testing Dampers for Rating; 2018.

B. ANSI/FCI 70-2 - Control Valve Seat Leakage; 2021.

ETI Project #2026-151
IWCC Clark Hall
Air Handling Unit Replacement

INSTRUMENTATION AND CONTROL DEVICES FOR HVAC
230913 -1



C. ASHRAE Std 135 - BACnet - A Data Communication Protocol for Building Automation and
Control Networks; 2024, with Errata (2026).

D. NEMA BS 31032 - Residential Controls—Electrical Wall-Mounted Room Thermostats; 2025.
E. NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

1.04 SUBMITTALS
A. See Front End Specifications for submittal procedures.

B. Product Data: Provide description and engineering data for each control system component.
Include sizing as requested. Provide data for each system component and software module.

C. Shop Drawings: Indicate complete operating data, system drawings, wiring diagrams, and
written detailed operational description of sequences. Submit schedule of valves indicating
size, flow, and pressure drop for each valve. For automatic dampers indicate arrangement,
velocities, and static pressure drops for each system.

D. Project Record Documents: Record actual location of control components, including panels,
thermostats, and sensors.
1. Revise shop drawings to reflect actual installation and operating sequences.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with minimum three years documented experience.

1.06 WARRANTY
A. See Section 017800 - Closeout Submittals for additional warranty requirements.
B. Correct defective work within a five year period after Substantial Completion.
PART 2 PRODUCTS
2.01 EQUIPMENT - GENERAL

A. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc., as suitable for the purpose specified and indicated.

2.02 CONTROL PANELS

A. Unitized cabinet type for each system under automatic control with relays and controls mounted
in cabinet and temperature indicators, pressure gauges, pilot lights, push buttons and switches
flush on cabinet panel face.

B. NEMA EN 10250, general purpose utility enclosures with enameled finished face panel.
C. Provide common keying for all panels.
2.03 CONTROL VALVES

A. Segemented and Characterized Ball Valves with Factory-Mounted Actuators:
1. Manufacturers:
a. Belimo Aircontrols (USA), Inc.
b. Johnson Controls International, PLC.
c. KMC Controls.
d. Schneider Electric.
e. Substitutions: See Section 016000 - Product Requirements.
Service: Use for chilled water or hot water.
Flow Characteristic: Fully proportioning, equal percentage.
Rangeability: 500 to 1.
Leakage: Tested in accordance with ANSI/FCI 70-2.
a. Straight-Through Flow on 2-Way and 3-Way Valves: Class IV.
b. Bypass Flow on 3-Way Valves: Class lll.
6. Service Temperature Range: Minus 20 to 250 degrees F.
7. Valve Body:
ETI Project #2026-151
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C.

Under 2-1/2 inches:
1)  Connection: NPT.
2) Pressure Rating: 400 psi.
3) Materials:
(a) Body: Brass.
(b) Ball: 300 series stainless steel.
(c) Stem: 300 series stainless steel.
(d) Seat: Graphite-reinforced PTFE with EPDM O-Ring backing.
(e) Stem Seal: EPDM O-Rings.
(f) Flow Control Disk: Thermoplastic synthetic-resin.
2-1/2 inches and Above:
1) Connection Type: Flanged.
2) ANSI Rating: Class 125 or 150.
3) Materials:
(a) Body: Manufactured from brass with ductile iron flanges, cast iron, carbon
steel, or stainless steel.
(b) Ball: 300 series stainless steel.
(c) Stem: 300 series stainless steel.
(d) Seat: Graphite-reinforced PTFE with EPDM O-Ring backing.
(e) Stem Seal: EPDM O-Rings.
(f) Flow Control Disk: Thermoplastic synthetic-resin.
Service Temperature:

8. Hydronic Systems: Size for 3 psig maximum pressure drop at design flow rate.
9.  Actuator Requirements:

a.
b.
c.

Assembly: Factory-mounted.
Input: 0 to 10 VDC configured for proportional control.
Accessories: Provide with valve position indicator and manual override.

B. Butterfly Valves with Factory-Mount Actuators:
1. Manufacturers:

a.
b.
c.
d.

e.

Belimo Aircontrols (USA), Inc.

Honeywell International, Inc.

Johnson Controls International, PLC.

Schneider Electric.

Substitutions: See Section 016000 - Product Requirements.

2. Iron body, bronze disc, resilient replaceable seat for service to 180 degrees F wafer or lug
ends, extended neck.
3.  Hydronic Systems:

a.
b.

Rate for service pressure of 125 psig at 250 degrees F.
Size for 1 psig maximum pressure drop at design flow rate.

C. Electronic Valve Actuators:

1. Valves shall fail in last position unless specified with a spring return per the sequence of
operations. Where specified, the valve shall spring return to normal position as indicated
on freeze, fire, or temperature protection.

2. Select operator for full shut-off at maximum pump differential pressure.

2.04 PRESSURE INDEPENDENT VALVES AND ACTUATORS

A. Manufacturers:
1. Belimo Aircontrols (USA), Inc.
2. Danfoss; AB-QM Valve
3. Schneider Electric; Smart PICV.

B. Size 2 inch and Smaller:

ETI Project #2026-151
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1. Provide ball style with flow balancing, flow measurement, and shut-off capabilities,
memory stops, minimum of two metering ports and NPT threaded connections.
2. Nonmetal construction materials consist of Teflon, EPDM, or engineered resin.

C. Size 2.5inch and Larger:
1. Valve body construction materials consist of cast iron, carbon steel, or ductile iron.
2. Internal components construction materials consist of brass, aluminum bronze, bronze,
Teflon, EPDM, NORYL, or engineered resin.

D. Actuator Requirements:
1. Assembly: Factory-mounted.
2. Input: 0to 5 VDC configured for proportional control.
3. Accessories: Provide with fail-safe battery pack, manual override, and valve position
indicator.

2.05 DAMPERS
A. See Section 233300 for dampers and this section for actuators and operators.
2.06 DAMPER OPERATORS

A. General:
1. Provide actuators with torque capacity sized for minimum of 20 percent greater than
maximum design stream velocity and hold tight seal against maximum system pressures.
2. Provide spring return for two position control and for fail safe operation.
3. Provide sufficient number of operators to achieve unrestricted movement throughout
damper range.
4. Provide one operator for maximum 36 sq ft damper section.

B. Electric Operators:
1. Spring return, adjustable stroke motor having oil immersed gear train, with auxiliary end
switch.

2.07 HUMIDISTATS

A. Limit Duct Humidistats:
1. Insertion, two-position type.
2. Throttling Range: Adjustable 2 percent relative humidity.
3. Operating Range: 20 to 80 percent.
4. Maximum Temperature: 150 degrees F.

2.08 WALL-, SURFACE-, AND DUCT-MOUNT SENSORS

A. Temperature Sensors:

1. Use thermistor or RTD type temperature sensing elements with characteristics resistant to
moisture, vibration, and other conditions consistent with the application without affecting
accuracy and life expectancy.

2. Construct RTD of nickel or platinum with base resistance of 1000 ohms at 70 degrees F.

Temperature Sensing Device: Compatible with project DDC controllers.
4. Performance Characteristics:
a. RTD:
1)  Room Sensor Accuracy: Plus/minus 0.50 degrees F minimum.
2)  Duct Averaging Accuracy: Plus/minus 0.50 degrees F minimum.
3) Chilled Water Accuracy: Plus/minus 0.50 degrees F minimum.
4)  All Other Accuracy: Plus/minus 0.75 degrees F minimum.
5) Range: Minus 40 degrees F through 220 degrees F minimum.
b. Thermistor:
1)  Accuracy (All): Plus/minus 0.36 degrees F minimum.
2) Range: Minus 25 degrees F through 122 degrees F minimum.
c. Temperature Transmitter:
1) Accuracy: 0.10 degree F minimum or plus/minus 0.20 percent of span.
ETI Project #2026-151 INSTRUMENTATION AND CONTROL DEVICES FOR HVAC
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2) Output: 4 to 20 mA.
d. Outside Air Sensors: Watertight inlet fitting shielded from direct rays of the sun.
e. Immersion Temperature Sensors: A sensor encased in a corrosion-resistant probe
with an indoor junction box service entry body.
f.  Ceiling and Recessed Mount Temperature Sensors: Ceiling-mounted sensor in a
low-profile housing.
g. Room Temperature Sensors with Integral Digital Display:
1)  Construct for surface or wall box.
2) Provide a four button keypad with the following capabilities:
(a) Indication of space and outdoor temperatures.
(b) Setpoint adjustment to accommodate room setpoint.
(c) Manual occupancy override and indication of occupancy status.
h. Temperature Averaging Elements:
1)  Use on duct sensors for ductwork 10 sq ft or larger.
2) Use averaging elements where prone to stratification with sensor length 8 ft or
16 ft.
3) Provide for all mixed air and heating coil discharge sensors regardless of duct
size.
i. Insertion Elements:
1)  Use in ducts not affected by temperature stratification or smaller than 11 sq
inches.
2) Provide dry type, insertion elements for liquids, installed in immersion wells, with
minimum insertion length of 2.5 inches.

B. Humidity Sensors, Outdoor-Mount:

1.

2.
3.
4.

Digitally profiled thin-film capacitive sensor encased in a die-cast metal, weather-proof
plastic or metal housing with solar shield.

Measuring Scale: 0 to 100 percent RH, noncondensing, temperature compensated.
Hardwired Output: Two-wire, 4 to 20 mA, loop powered.

Accuracy: Plus/minus 1 percent between 20 to 40 percent RH linear range, NIST
traceable with multi-point calibration.

C. Humidity Sensors, Duct-Mounted:

1.

2.
3.
4

Digitally profiled thin-film capacitive sensor probe extended from die-cast metal, weather-
proof plastic or metal housing designed for duct mounting.

Measuring Scale: 0 to 100 percent RH, noncondensing, temperature compensated.
Hardwired Output: Two-wire, 4 to 20 mA, loop powered.

Accuracy: Plus/minus 1 percent between 20 to 40 percent RH linear range, NIST
traceable with multi-point calibration.

D. Humidity Transmitters, Surface-Mounted:

1.
2.
3.

4.

Plastic housing encased, wall-mounted, humidity and temperature indicating sensor.
Humidity Sensor Type: Thin-film capacitive.

Accuracy: 1 percent at rated measuring scale and capable of withstanding 95 percent
relative humidity without loss of calibration.

Output: Two-wire, 4 to 20 mA, 0to 5 VDC or 0 to 10 VDC, non-loop powered, selectable.

E. 1AQ (Indoor Air Quality) Sensors:

1.

2.

ETI Project #2026-151

Form Factor: Surface mounted, desk mounted, or single-gang electrical-box-mounted
module made of high-impact plastic or other resilient material.

Temperature Sensor:

a. Soild-state, integrated circuit type, 32 to 122 deg F range.

b. Accuracy: Plus/minus two percent within 0.1 deg resolution.

CO2 (Carbon Dioxide) Monitoring Sensor:

a. Non-dispersive infrared (NDIR) type, 0 to 100 %RH range.

b. Accuracy: Plus/minus 30 ppm within three percent of measured value.
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4.

BAS, SCADA, or other Integrated Automation Link: ASHRAE Std 135 BACnet MS/TP.

F. Building Static Pressure Transmitters:

1.

Provide differential electronic static pressure transmitters for building pressure control.
Connect the building pressure sensing port directly or by tubing to a wall- or ceiling-
mounted static pressure sensing tip. Connect the outdoor reference port to an exterior
static pressure pickup specifically designed to minimize wind effects and prevent the entry
of insects, moisture, and wind-driven rain. Provide a pressure measurement range of
+0.25 in. w.c., minimum accuracy of +1 percent of full scale, and an analog output
compatible with the building automation system.

G. Static-Air Pressure Sensors:

1.
2.

3.
4.

Unidirectional with ranges not exceeding 150 percent of maximum expected input.
Temperature compensate with typical thermal error or 0.06 percent of full scale in
temperature range of 40 to 100 degrees F.

Accuracy: One percent of full scale with repeatability 0.3 percent.

Output: 0 to 5 vdc with power at 12 to 28 vdc.

H. Airflow Meters; Thermal Dispersion:

1.

2.

7.
8.
9.

Manufacturers:

a. Ebtron, Inc.

Configuration: Duct or plenum inserted assembly using up to eight water-resistant thermal

dispersion sensors per metal probe wired into external access box holding self-diagnosing

sensor interface electronics with respective field wire and cable landing terminals.

Provide thermal dispersion flow meters complete with matched transducers, self aligning

installation hardware, and transducer cables.

Optimize thermal dispersion transducer for the specific duct or pipe and process

conditions for the application.

Signal Monitoring Range:

a. Air Velocity: 0 to 5,000 fpm, bidirectional converted to airflow using section area and
air velocity from listed range.

b. Temperature: 32 to 104 degrees F.

Accuracy: Plus or minus 1 percent, NIST with a plus or minus 0.25 percent repeatability

over listed range. Include means to zero, adjust, and calibrate outputs.

Access Box: NEMA EN 10250, Type 1 with hinged cover housing and cable access ports.

Outputs: Two-wire, 4 to 20 mA, for each measured signal, configurable.

BAS, SCADA, or other Integrated Automation Link: ASHRAE Std 135 BACnet MS/TP.

I.  Damper Position Indicators: Potentiometer mounted in enclosure with adjustable crank arm
assembly connected to damper to transmit 0 to 100 percent damper travel.

2.09 THERMOSTATS
A. Electric Thermostats:

1.
2.

Type: NEMA BS 31032, 24 volts, with setback/setup temperature control.
Covers: Locking with set point adjustment, with thermometer.

B. Freezestats:

1.

2
3
4.
5.
6
7.
C. O
1.

ETI Project #2026-151

Configuration: Digital module tied to sensor-assembly.

Probe Sensing Length: 20 feet.

Setpoint Adjust Control: Slider with manual reset switch.

Switch Type: SPDT, snap-action, form C in dust-protected enclosure.
Mounting: Locate on cooling coil intake side.

Field Interface: Connect load line-voltage to starter.

Electrical Rating: Pilot duty, 125 VA at 125 to 600 VAC.

utdoor Reset Thermostats:

Remote bulb or bimetal rod and tube type, proportioning action with adjustable throttling
range, adjustable setpoint.
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2.

Scale range: Minus 10 to 70 degrees F.

D. Immersion Thermostats:

1.

Remote bulb or bimetallic rod and tube type, proportional action with adjustable setpoint
and adjustable throttling range.

E. Airstream Thermostats:

1.

2.

Remote bulb or bimetallic rod and tube type, proportional action with adjustable setpoint in
middle of range and adjustable throttling range.
Averaging service remote bulb element: 7.5 feet.

2.10 FAN AND PUMP MOTOR RUN-STATUS MONITORING
A. Current Switches:

1.

2.

Mini Solid-Core: 2-State, On/Off digital output of motor status with adjustable trip point to
detect belt loss or mechanical failure.
Maximum AC Current Monitoring Value: As indicated on drawings.

B. Differential Pressure Switches:

1.

2.

Fan Status: Select for adjustable range between 0 to 5 in-wc across fan discharge and
external or fan inlet. Include static pressure tips.

Pump Status: Select for adjustable range between 8 to 60 psi across pump discharge and
suction sides. Include static pressure tips and 3-way valve manifold.

2.11 PIPE-MOUNTED SENSORS AND TRANSMITTERS
A. Temperature Sensors:

1.

N

4.

Pipe-mounted temperature probe tied to weather-resistant enclosure for direct insertion
into compatible liquids or gases or inserted into intermediary thermal grease-filled pipe-
well compatible with interfaced fluid.

Sensor Type: 1,000 ohm Platinum RTD.

Transmitter: Fitted within probe-interface enclosure, calibrated.

a. Monitoring Range: 32 to 122 degrees F, adjustable.

b. Hardwired Output: Two-wire, 4 to 20 mA, loop powered.

c. Accuracy: Plus/minus three percent. adjustable on the transmitter end.
Accessories: Provide downstream PT test plug and brass pipe-well.

B. Pressure Transmitters:

Self-contained transducer for monitoring of pneumatic, gas, liquid, or steam service with
proportional range scaled over selected electronic output.

Service Monitoring Range: 0 to 15 psig.

Wetted Material: Brass for general service or stainless steel for steam and corrosive.
Hardwired Output: Two-wire, 4 to 20 mA, loop powered.

ifferential Pressure Transmitters:

General: Provide wet media differential pressure transducers with 6 ft (1.83 m) armored
cable, to allow local or remote pressure sensing capability using existing plumbing runs.
a. Output: 3-wire transmitter; 4 to 20 mA, 0 to 5V, or 0 to 10V, selectable,
b. Sensor:

1)  Accuracy at 77 degrees F for less than or equal 20 ft:

(a) Ranges A and B: Plus/minus 1 percent F.S. typical.

2) Long Term Stability: Plus/minus 0.25 percent.

3) Zero Offset (Bidirectional and Port Swap Modes Only: 0.5 percent.
c. Operating Conditions:

1)  Sensor Operating Range: Minus 4 to 185 degrees F.
d. Enclosure: NEMA EN 10250, Type 4.

D. Flow Switches:

1.
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Repetitive Accuracy: Plus/minus 10 percent of actual flow setting.
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2. Switch Actuation: Adjustable over the operating range and sized for the application, such
that the setpoint is between 25 and 75 percent of the full range.

3. Provide Form C snap-action contacts, rated for the application.

4.  Furnish nonflexible paddle with magnetically actuated contacts, rated for service at a
pressure greater than the installed conditions.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.
C.

D.
E.

Verify existing conditions before starting work.
Verify that systems are ready to receive work.

Sequence work to ensure installation of components is complementary to installation of similar
components in other systems.

Ensure installation of components is complementary to installation of similar components.

Coordinate installation of system components with installation of mechanical systems
equipment such as air handling units and air terminal units.

3.02 INSTALLATION

A
B.
C.

m
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Install in accordance with manufacturer's instructions.
Mount freeze protection thermostats using flanges and element holders.

Mount outdoor reset thermostats and outdoor sensors indoors, with sensing elements outdoors
with sun shield.

Provide separable sockets for liquids and flanges for air bulb elements.
Provide guards on thermostats in entrances and public areas.

Provide valves with position indicators and with pilot positioners where sequenced with other
controls.

Provide mixing dampers of opposed blade construction arranged to mix streams. Provide pilot
positioners on mixed air damper motors.

Provide isolation (two-position) dampers of parallel blade construction.

Install damper motors on outside of duct in warm areas. Do not install motors in locations at
outdoor temperatures.

Mount control panels adjacent to associated equipment on vibration free walls or free-standing
angle iron supports. One cabinet may accommodate more than one system in same equipment
room. Provide engraved plastic nameplates for instruments and controls inside cabinet and
engraved plastic nameplates on cabinet face.

Install "hand/off/auto" selector switches to override automatic interlock controls when switch is
in "hand" position.

Provide all control wiring in conduit. Conduit and electrical wiring shall be in accordance with
Sections 260533 and 260583. Electrical material and installation shall be in accordance with
appropriate requirements of Division 26.

END OF SECTION 230913
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SECTION 232113
HYDRONIC PIPING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

@ Mmoo

Hydronic system requirements.

Heating water piping, above grade.

Chilled Water piping, above grade.

Equipment drains and overflows.

Pipe hangers and supports.

Unions, flanges, mechanical couplings, and dielectric connections.

Valves:

1. Ball valves.

2. Butterfly valves.
3. Check valves.

1.02 RELATED REQUIREMENTS

A
B.
C.
D
E.
1.03 RE
A.

oW

Re-IToemm

0.
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Section 083100 - Access Doors and Panels.

Section 099123 - Interior Painting.

Section 230516 - Expansion Fittings and Loops for HVAC Piping.
Section 230719 - HVAC Piping Insulation.

Section 232500 - HYAC Water Treatment: Pipe cleaning.

FERENCE STANDARDS

ASME B1.20.1 - Pipe Threads, General Purpose, Inch; 2013 (Reaffirmed 2018).
ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2026.
ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2021.

ASME B16.5 - Pipe Flanges and Flanged Fittings: NPS 1/2 Through NPS 24 Metric/Inch
Standard; 2025.

ASME B16.10 - Face-to-Face and End-to-End Dimensions of Valves; 2022, with Errata (2023).
ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.

ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.
ASME B16.34 - Valves — Flanged, Threaded, and Welding End; 2025.

ASME B31.1 - Power Piping; 2024.

ASME B31.9 - Building Services Piping; 2025.

ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for
Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing
Operators; 2025, with Errata.

ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2024.

ASTM A106/A106M - Standard Specification for Seamless Carbon Steel Pipe for High-
Temperature Service; 2026.

ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe
Fittings; 2004 (Reapproved 2023).

ASTM A216/A216M - Standard Specification for Steel Castings, Carbon, Suitable for Fusion
Welding, for High-Temperature Service; 2021.
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P. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2025.

ASTM A536 - Standard Specification for Ductile Iron Castings; 2026a.
R. ASTM B32 - Standard Specification for Solder Metal; 2020.

ASTM B61 - Standard Specification for Steam or Valve Bronze Castings; 2015 (Reapproved
2021).

o

T. ASTM B62 - Standard Specification for Composition Bronze or Ounce Metal Castings; 2017
(Reapproved 2025).

U. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.

V. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2020.

W. ASTM B584 - Standard Specification for Copper Alloy Sand Castings for General Applications;
2022.

X. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 2024.

Y. ASTM F1476 - Standard Specification for Performance of Gasketed Mechanical Couplings for
Use in Piping Applications; 2007 (Reapproved 2024).

Z. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2026.

AA. AWS D10.12M/D10.12 - Guide for Welding Mild Steel Pipe; 2000.
BB. AWWA C606 - Grooved and Shouldered Joints; 2022.
CC. MSS SP-45 - Drain and Bypass Connections; 2020.

DD. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2025.

EE. MSS SP-67 - Butterfly Valves; 2022.

FF. MSS SP-68 - High Pressure Butterfly Valves with Offset Design; 2021.

GG. MSS SP-71 - Gray Iron Swing Check Valves, Flanged and Threaded Ends; 2018.

HH. MSS SP-72 - Ball Valves with Flanged or Butt-Welding Ends for General Service; 2010a.
.  MSS SP-80 - Bronze Gate, Globe, Angle, and Check Valves; 2019.

JJ. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
2010, with Errata .

KK. MSS SP-125 - Check Valves: Gray Iron and Ductile Iron, In-Line, Spring-Loaded, Center-
Guided; 2018.

1.04 SUBMITTALS
A. See Front End Specifications for Administrative Requirements for submittal procedures.

B. Product Data:
1. Include data on pipe materials, pipe fittings, valves, and accessories.
2. Indicate valve data and ratings.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products of the type
specified in this section, with minimum three years of documented experience.

B. Provide all grooved joint couplings, fittings, valves, specialties, and grooving tools from a single
manufacturer.

C. Welder Qualifications: Certify in accordance with ASME BPVC-IX.
1.06 DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place. Inspect for damage.

B. Provide temporary protective coating on cast iron and steel valves.
ETI Project #2026-151
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C. Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

D. Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.

PART 2 PRODUCTS
2.01 HYDRONIC SYSTEM REQUIREMENTS
A. Comply with ASME B31.9 and applicable federal, state, and local regulations.

B. Piping: Provide piping, fittings, hangers, and supports as required, as indicated, and as follows:

1.

w N

4.

Where more than one piping system material is specified, provide joining fittings that are
compatible with piping materials and ensure that the integrity of the system is not
jeopardized.
Use non-conducting dielectric connections whenever jointing dissimilar metals.
Grooved mechanical joints may be used in accessible locations only.
a. Accessible locations include those exposed on interior of building, in pipe chases,
and in mechanical rooms, aboveground outdoors, and as approved by Architect.
b. Grooved mechanical connections and joints comply with AWWA C606.
1)  Ductile Iron: Comply with ASTM A536, Grade 65-45-12.
2) Steel: Comply with ASTM A106/A106M, Grade B or ASTM A53/A53M.
c. Userigid joints unless otherwise indicated.
Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless
indicated otherwise.

C. Pipe-to-Valve and Pipe-to-Equipment Connections: Use flanges, unions, or grooved couplings
to allow disconnection of components for servicing; do not use direct welded, soldered, or
threaded connections.

D. Valves: Provide valves where indicated:

1.

o

o
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Provide drain valves where indicated, and if not indicated, provide at least at main shut-
off, low points of piping, bases of vertical risers, and at equipment. Use 3/4 inch ball
valves with cap; pipe to nearest floor drain.

Isolate equipment using butterfly valves with lug end flanges or grooved mechanical

couplings.

For throttling, bypass, or manual flow control services, use globe, ball, or butterfly valves.

For shut-off and to isolate parts of systems or vertical risers, use ball or butterfly valves.

Valve Pressure and Temperature Ratings: No less than rating indicated; as required for

system pressures and temperatures.

Valve Sizes: Match upstream piping unless otherwise indicated.

Insulated Piping Valves: With 3 inch stem extensions and the following features:

a. Gate Valves: Rising stem.

b. Ball Valves: Extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

c. Butterfly Valves: Extended neck.

d. Memory Stops: Fully adjustable after insulation is installed.

Valve-End Connections:

a. Threaded End Valves: ASME B1.20.1.

b. Flanges on Iron Valves: ASME B16.1 for flanges on iron valves.

c. Pipe Flanges and Flanged Fittings 1/2 inch through 24 inch: ASME B16.5.

d. Solder Joint Connections: ASME B16.18.

e. Grooved End Connections: AWWA C606.

General ASME Compliance:

a. Ferrous Valve Dimensions and Design Criteria: ASME B16.10 and ASME B16.34.

b. Power Piping Valves: ASME B31.1.
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c. Building Services Piping Valves: ASME B31.9.
10. Valve Bypass and Drain Connections: MSS SP-45.

E. Welding Materials and Procedures: Comply with ASME BPVC-IX.
2.02 HEATING WATER PIPING, ABOVE GRADE

A. Steel Pipe: ASTM A53/A53M, Schedule 40, black, using one of the following joint types:
1.  Welded Joints: ASTM A234/A234M, wrought steel welding type fittings; AWS
D10.12M/D10.12 welded.
2. Threaded Joints: ASME B16.3, malleable iron fittings.

B. Copper Tube: ASTM B88 (ASTM B88M), Type L (B), drawn, using one of the following joint
types:
1.  Solder Joints: ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper
fittings.
a. Solder: ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
b. Braze: AWS A5.8M/A5.8 BCuP copper/silver alloy.

2.03 CHILLED WATER PIPING, ABOVE GRADE

A. Steel Pipe: ASTM A53/A53M, Schedule 40, black; using one of the following joint types:
1. Welded Joints: ASTM A234/A234M, wrought steel welding type fittings; AWS
D10.12M/D10.12 welded.
2. Threaded Joints (only allowed up to 2"): ASME B16.3, malleable iron fittings.

B. Copper Tube: ASTM B88 (ASTM B88M), Type L (B) L (B), hard drawn; using one of the
following joint types:
1.  Solder Joints: ASME B16.18 cast brass/bronze or ASME B16.22, solder wrought copper
fittings.
a. Solder: ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
b. Braze: AWS A5.8M/A5.8 BCuP copper/silver alloy. Braze all piping joints 2" and
larger.

2.04 EQUIPMENT DRAINS AND OVERFLOWS

A. Steel Pipe: ASTM A53/A53M, Schedule 40 galvanized; using one of the following joint types:
1. Threaded Joints: Galvanized cast iron, or ASME B16.3 malleable iron fittings.

B. Copper Tube: ASTM B88 (ASTM B88M), Type K (A), drawn; using one of the following joint
types:
1.  Solder Joints: ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper
fittings; ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.

2.05 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.
1. If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.

2. Hangers for Pipe Sizes 1/2 to 1-1/2 Inches: Malleable iron, adjustable swivel, split ring.

3. Hangers for Cold Pipe Sizes 2 Inches and Greater: Carbon steel, adjustable, clevis.

4. Hangers for Hot Pipe Sizes 2 to 4 Inches: Carbon steel, adjustable, clevis.

5. Hangers for Hot Pipe Sizes 6 Inches and Greater: Adjustable steel yoke, cast iron roll,
double hanger.

6. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

7.  Wall Support for Pipe Sizes to 3 Inches: Cast iron hook.

8.  Wall Support for Pipe Sizes 4 Inches and Greater: Welded steel bracket and wrought

steel clamp.

9. Vertical Support: Steel riser clamp.

10. Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor
flange, and concrete pier or steel support.
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11. Floor Support for Hot Pipe Sizes to 4 Inches: Cast iron adjustable pipe saddle, lock nut,
nipple, floor flange, and concrete pier or steel support.

12. Floor Support for Hot Pipe Sizes 6 Inches and Greater: Adjustable cast iron roll and
stand, steel screws, and concrete pier or steel support.

13. Copper Pipe Support: Carbon steel ring, adjustable, copper plated.

14. Hanger Rods: Mild steel threaded both ends, threaded one end, or continuous threaded.

15. Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded
connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms;
size inserts to suit threaded hanger rods.

In grooved installations, use rigid couplings with offsetting angle-pattern bolt pads or with
wedge-shaped grooves in header piping to permit support and hanging in accordance with
ASME B31.9.

2.06 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS

A.

Unions for Pipe of 2 Inches and Less:
1. Ferrous Piping: 150 psi brass or malleable iron, threaded.
2.  Copper Pipe: Bronze, soldered joints.

Flanges for Pipe 2 Inches and Greater:

1.  Ferrous Piping: 150 psig forged steel, slip-on.
2.  Copper Piping: Bronze.

3. Gaskets: 1/16 inch thick, preformed neoprene.

Mechanical Couplings for Grooved and Shouldered Joints: Two or more curved housing
segments with continuous key to engage pipe groove, circular C-profile gasket, and bolts to
secure and compress gasket.

Dimensions and Testing: In accordance with AWWA C606.

Mechanical Couplings: Comply with ASTM F1476.

Housing Material: Ductile iron, galvanized complying with ASTM A536.

Bolts and Nuts: Hot dipped galvanized or zinc-electroplated steel.

When pipe is field grooved, provide coupling manufacturer's grooving tools.

ielectric Connections:

Flanges:

a. Dielectric flanges with same pressure ratings as standard flanges.

b. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of
short circuit current in a corresponding bimetallic joint.

c. Dry insulation barrier able to withstand 600-volt breakdown test.

d. Construct of galvanized steel with threaded end connections to match connecting
piping.

e. Suitable for the required operating pressures and temperatures.

~g aoprwd=

2.07 BALL VALVES

A.

D.
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Manufacturers:

1. Apollo Valves

2. Milwaukee Valve Company
3. NIBCO

4. Victaulic Company

Bronze Ball Valves: Comply MSS SP-110, ASME B1.20.1 threaded or solder ends, and
blowout-proof stems.

Ferrous-Alloy Ball Valves: Comply with MSS SP-72, carbon steel body ASTM
A216/A216M Type WCB, stainless steel vented ball and stem, flanged ends, and blowout proof
stems.

Up To and Including 2 Inches:
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E.

1. Class 150, Bronze, full port, two piece body complying with ASTM B584, 600 psi CWP,
stainless steel vented ball and stem, reinforced TFE seats, threaded body packnut design,
with adjustable stem packing, lever handle, solder or threaded ends.

2. Class 250, Bronze, full port, two piece body complying with ASTM B61, 600 psi CWP,
stainless steel vented ball and stem, carbon-filled TFE seats, threaded body packnut
design, with adjustable stem packing, lever handle, threaded ends.

Over 2 Inches:

1.  Class 150, carbon steel, full port, split-body construction, 285 psi CWP, carbon-filled TFE
seats.

2. Class 300, carbon steel, full port, split-body construction, 720 psi CWP, carbon-filled TFE
seats.

2.08 BUTTERFLY VALVES

A.

Manufacturers:

1. Crane Co.

2. Milwaukee Valve Company
3. Victaulic Company

Ferrous-Alloy Butterfly Valves:
1.  Comply with MSS SP-67, extended neck for insulation, with the following features:
a. Fulllug, Grooved, and Flanged valves shall be suitable for bi-directional dead end
service at full rated pressure without the use or need of a downstream flange. Valves
2 to 12 Inches shall not have exposed stem to disc fasteners and no exterior
mounted fasteners to hold the liner.
b. 2to 6 Inches valve sizes shall have lever lock operator.
c. 8lInches and larger valve sizes shall have weatherproof gear operator.
2. Single-Flange: Full lug type with ductile-iron body, aluminum bronze disc, resilient
replaceable EPDM seat, one- or two-piece stainless steel stem.
a. Sizes 2to 12 inch: 200 psi.
b. Sizes 12 to 24 inch: 150 psi
3. Grooved-End: Coated ductile iron body, aluminum bronze or ductile iron with EPDM
encapsulation disc, two-piece stainless steel stem.
a. Sizes 2 to 8 inch: 300 psi.
b. Sizes 10 to 12 inch: 200 psi.

High-Pressure Butterfly Valves
1.  Comply with MSS SP-68, extended neck for insulation, with the following features:
a. Full lug type suitable for bi-directional dead end service at full rated pressure without
the use or need of a downstream flange
b. Stem: Stainless steel with stem offset from the centerline to provide full 360-degree
circumferential setting.
c. Direct-mount actuator base.
d. 2to 6 Inches valve sizes shall have lever lock operator.
e. 8 Inches and larger valve sizes shall have weatherproof gear operator.
2. Carbon steel body, one-stainless steel stem, offset design, reinforced PTFE seats, and
stainless steel disc.
a. Sizes 2-1/2 and larger: Class 150: CWP Rating: 285 psi at 100 degrees F.
b. Sizes 2-1/2 and larger: Class 300: CWP Rating: 720 psi at 100 degrees F.

2.09 SWING CHECK VALVES
A. Manufacturers:
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1. Apollo Valves.
2.  Milwaukee Valve Company.
3. Victaulic Company.
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Construction 2 Inches and Smaller: MSS SP-80, Class 150, 300 psi CWP, ASTM B62 bronze
body and seat, PTFE disc, y-pattern design, with threaded or soldered end connections.

Construction 2-1/2 Inches and Larger: cast- or ductile-iron body:

1.  Comply with MSS SP-71.

2. Flanged-End: Class 125, 200 psi CWP, ASTM A126 gray iron body with bolted bonnet,
non-asbestos gaskets, bronze trim, stainless steel spring closure control.

3. Grooved-End: Class 125, 200 psi CWP, ASTM A536 ductile-iron body with grooved ends,
stainless steel spring, EPDM seats, stainless steel spring closure control.

2.10 SPRING LOADED CHECK VALVES

A.

Manufacturers:

1. Crane Co.

2. Milwaukee Valve Company

3. Victaulic Company

Construction 2-1/2 Inches and Larger: Center-guided, lift-disc check, Class 125, 200 psi CWP,

MSS SP-125, ASTM A126 gray-iron, globe-style with flanged ends, with stainless steel spring-
loaded aluminum bronze disc and seat.

PART 3 EXECUTION
3.01 PREPARATION

A

moow

F.

Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.

Prepare pipe for grooved mechanical joints as required by coupling manufacturer.
Remove scale and dirt on inside and outside before assembly.

Prepare piping connections to equipment using jointing system specified.

Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or
caps.

After completion, fill, clean, and treat systems with specified fluid with corrosion inhibitors. See
Section 232500 for additional requirements.

3.02 INSTALLATION

A.
B.

nmmoo
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Install in accordance with manufacturer's instructions.

Install heating water, glycol, chilled water, condenser water, heat pump water, and engine
exhaust piping to ASME B31.9 requirements.

Route piping in orderly manner, parallel to building structure, and maintain gradient.
Install piping to conserve building space and to avoid interference with use of space.
Group piping whenever practical at common elevations.

Sleeve pipe passing through partitions, walls, and floors and constructed of a minimum of 18
gauge sheetmetal. Provide schedule 40 pipe as sleeves with appropriate sealant at fire and/or
smoke rated penetrations and pipe sleeve. Extend sleeves through floors a minimum of 2"
above the floor. Wall sleeves shall be flush with the wall and chrome plated solid steel
escutcheons shall be installed.

Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified.

Slope piping and arrange to drain at low points.

Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment. See Section 230516.

Inserts:
1. Provide inserts for placement in concrete formwork.
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R.
S.

2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.

3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4
inches.

4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

5.  Where inserts are omitted, drill through concrete slab from below and provide through-bolt
with recessed square steel plate and nut above slab.

Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9, ASTM F708, or MSS SP-58.

2. Support horizontal piping as scheduled.

3. Install hangers to provide minimum 1/2-inch space between finished covering and
adjacent work.

4.  Place hangers within 12 inches of each horizontal elbow.

5. Use hangers with 1-1/2 inches minimum vertical adjustment. Design hangers for pipe
movement without disengagement of supported pipe.

6. Support vertical piping at every other floor. Support riser piping independently of
connected horizontal piping.

7. Where several pipes can be installed in parallel and at same elevation, provide multiple or

trapeze hangers.

Provide copper plated hangers and supports for copper piping.

Prime coat exposed steel hangers and supports. See Section 09 9123. Hangers and

supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not

considered exposed.

© ®

Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings. See Section 230719.

Provide access where valves and fittings are not exposed. Coordinate size and location of
access doors with Section 083100 .

Use eccentric reducers to maintain top of pipe level.

Where pipe support members are welded to structural building framing, scrape, brush clean,
and apply one coat of zinc-rich primer to welds.

Prepare unfinished pipe, fittings, supports, and accessories, ready for finish painting. See
Section 099123.

Install valves with stems upright or horizontal, not inverted.
Hydrostatically test all hydronic piping systems with 125 psi of water pressure for 24 hours.

Testing of mechanical piping systems shall be withessed by the Engineer. Provide a minimum
of 24 hours notice prior to the testing.

3.03 SCHEDULES

A.

ETI Project #2026-151

Hanger Spacing for Copper Tubing.

1. 1/2 Inch and 3/4 inch: Maximum span, 5 feet; minimum rod size, 1/4 inch.

2. 1 Inch: Maximum span, 6 feet; minimum rod size, 1/4 inch.

3.  1-1/2 Inches and 2 Inches: Maximum span, 8 feet; minimum rod size, 3/8 inch.
4. 2-1/2 Inches: Maximum span, 9 feet; minimum rod size, 3/8 inch.

Hanger Spacing for Steel Piping.

1/2 Inch, 3/4 Inch, and 1 Inch: Maximum span, 7 feet; minimum rod size, 1/4 inch.
1-1/4 Inches: Maximum span, 8 feet; minimum rod size, 3/8 inch.

1-1/2 Inches: Maximum span, 9 feet; minimum rod size, 3/8 inch.

2 Inches: Maximum span, 10 feet; minimum rod size, 3/8 inch.

2-1/2 Inches: Maximum span, 11 feet; minimum rod size, 3/8 inch.

3 Inches: Maximum span, 12 feet; minimum rod size, 3/8 inch.

4 Inches: Maximum span, 14 feet; minimum rod size, 1/2 inch.

Nookowdb=

HYDRONIC PIPING

IWCC Clark Hall
Air Handling Unit Replacement

232113 -8



8. 6 Inches: Maximum span, 17 feet; minimum rod size, 1/2 inch.
END OF SECTION 232113
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SECTION 232114
HYDRONIC SPECIALTIES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Airvents.
B. Strainers.
C. Pressure-temperature test plugs.
D. Automatic flow control valves.
1.02 RELATED REQUIREMENTS
A. Section 232113 - Hydronic Piping.
1.03 REFERENCE STANDARDS
1.04 SUBMITTALS
A. See Front End Specifications for Administrative Requirements for submittal procedures.

B. Product Data: Provide product data for manufactured products and assemblies required for
this project. Include component sizes, rough-in requirements, service sizes, and finishes.
Include product description and model.

C. Maintenance Data: Include installation instructions, assembly views, lubrication instructions,
and replacement parts list.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
B. Provide temporary protective coating on cast iron and steel valves.

C. Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

D. Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.

PART 2 PRODUCTS
2.01 AIR VENTS

A. Manufacturers:
1. Armstrong.
2. Hoffman Specialty.Metraflex.Spirotherm.
3. Metraflex.
4. Spirotherm.

B. Float Air Vent:

1. Brass or semi-steel body, copper, polypropylene, or solid non-metallic float, stainless steel
valve and valve seat; suitable for system operating temperature and pressure; with
isolating valve.

C. Maximum Fluid Pressure: 150 psi.
D. Maximum Fluid Temperature: 250 degrees F.
2.02 STRAINERS
A. Manufacturers:
1. American Wheatley
2. Armstrong International, Inc.
3. Taco, Inc.
4. Victaulic Company
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E.

Size 2 inch and Under:

1. Provide full-port threaded, grooved, or sweat brass or iron body for up to 175 psi working
pressure, Y-pattern strainer with integrated ball valve and stainless steel perforated
screen as 1/32 inch stainless steel perforated screen.

Size 2-1/2 inch to 4 inch:

1. Provide full-port flanged or grooved iron body for up to 175 psi working pressure, up to
250 degrees F working temperature, Y-pattern strainer with 1/16 inch or 3/64 inch
stainless steel perforated screen.

Size 5 inch and Larger:

1. Provide full-port flanged or grooved iron body for up to 175 psi working pressure, basket
pattern with 1/8 inch stainless steel perforated screen.

Accessories: Provide air vent, hanging tag, outlet ball valve, and PT test plug extension.

2.03 PUMP CONNECTORS

A.

Manufacturers:

1. American Wheatley, a company of Global Flow Products, LLC
2. Anvil International; AnviFlex:

3. The Metraflex Company; Vane Flex

Flexible Connectors: Flanged, braided type with wetted components of stainless steel, sized to
match piping.
1. Maximum Operating Service: 150 psi at 120 degrees F.
2. Accommodate the Following:
a. Angular Rotation: 15 degrees.
b. Force developed by 1.5 times specified maximum allowable operating pressure.
3. End Connections: Same as specified for pipe jointing.
4. Provide pump connector with integral vanes to reduce turbulent flow.
5. Provide necessary accessories including, but not limited to, swivel joints.

2.04 PRESSURE-TEMPERATURE TEST PLUGS

A

B.

Construction: Brass body designed to receive temperature or pressure probe with removable
protective cap, and Neoprene rated for minimum 200 degrees F.

Application: Use extended length plugs to clear insulated piping.

2.05 AUTOMATIC FLOW CONTROL VALVES

A. Manufacturers:
1. Armstrong International
2 Belimo.
3. Bell & Gossett, a brand of Xylem, Inc.
4. IMI Flow Design.
5 Griswold Controls.
6. Hays Fluid Controls
7. Taco, Inc.
B. Construction:
1. Brass, bronze, or iron body with union on inlet and outlet, temperature and pressure test
plug on inlet and outlet with blowdown/backflush drain.
2. Built-in lug-type outlet butterfly or ball valve with 2-position quarter turn handle.
C. Calibration: Maintain constant flow control within 5 percent of selected rating, over operating
pressure range of 10 times minimum pressure required for control, minimum pressure 2 psi.
D. Control Mechanism: Provide stainless steel or nickel-plated, brass piston or regulator cup,
operating against stainless steel helical or wave formed spring or elastomeric diaphragm and
polyphenylsulfone orifice plate.
E. Size: Match system flow capacity.
ETI Project #2026-151 HYDRONIC SPECIALTIES
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F.  Minimum CWP Rating: 175 psi.
G. Minimum Operating Temperature: 200 degrees F.

H. Accessories: Provide hanging tag, inlet in-line strainer, outlet ball valve, and PT test plug
extension.

PART 3 EXECUTION

3.01 INSTALLATION
A. Install specialties and equipment in accordance with manufacturer's instructions.
B. Provide manual air vents at system high points and as indicated.

C. For automatic air vents in ceiling spaces or other concealed locations, provide vent tubing to
nearest drain.

D. Provide valved drain and hose connection on strainer blowdown connection.
E. Support pump fittings with floor-mounted pipe and flange supports.
END OF SECTION 232114
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SECTION 232123
HYDRONIC PUMPS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Circulators.
1.02 RELATED REQUIREMENTS
A. Section 230513 - Common Motor Requirements for HVYAC Equipment.
B. Section 230923 - Direct-Digital Control System for HVAC.
C. Section 230934 - Variable-Frequency Motor Controllers for HVAC.
1.03 REFERENCE STANDARDS

A. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

B. UL 778 - Standard for Motor-Operated Water Pumps; Current Edition, Including All Revisions.
1.04 SUBMITTALS
A. See Front End Specifications for Administrative Requirements for submittal procedures.

B. Product Data: Provide certified pump curves showing performance characteristics with pump
and system operating point plotted. Include NPSH curve when applicable. Include electrical
characteristics and connection requirements.

PART 2 PRODUCTS

2.01 MANUFACTURERS
A. Armstrong Fluid Technology, Inc.
B. Bell & Gossett, a Xylem Inc. brand.
C. Grundfos Pumps Corporation.
D. Taco, Inc.

2.02 GENERAL

A. Provide pumps that operate at specified system fluid temperatures without vapor binding and
cavitation, are non-overloading in parallel or individual operation, and operate within 25 percent
of midpoint of published maximum efficiency curve.

B. Provide each centrifugal pump with an impeller whose diameter is 90% or less of the maximum
impeller which the manufacturer shows in his published curves for that pump. Pump selection
shall be such that variation of plus or minus 15% of head estimated can be accomplished by
"trimming" impellers by the manufacturer.

C. Impellers shall only be trimmed by manufacturer or an authorized manufacturer’s
representative.

D. Provide pump rated for 125 psig (860 kPa) or 250 psig (1720 kPa) as required by its service,
unless otherwise indicated. Provide class 125 or 250 flanges to match pump rated service
pressure.

E. Minimum Quality Standard: UL 778.

F. Electrical Requirements:
1. Listed and classified by UL or testing agency acceptable to authority having jurisdiction as
suitable for the purpose specified and indicated.
2. Variable Frequency Drives (VFDs): Provide in accordance with Section 230934, except
for integral-VFDs.
3.  Enclosures: Provide unspecified product(s) required to fit motor:
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2.03 CIRCULATORS

A.

Ie@MmMOUOW

Horizontal shaft, single-stage pump with direct connected, resilient-mount, oil lubricated motor
for discharge pressures of up to 175 psi.

Casing: Cast iron, with flanged pump connections.

Impeller: Bronze keyed to shaft.

Bearings: Permanently-lubricated ball bearings.

Shaft: Alloy steel with bronze sleeve, integral thrust collar.

Seal: Mechanical seal, 275 degrees F maximum continuous duty temperature.
Drive: Flexible coupling.

Electrical:

1. Motor: 1,750 rpm unless indicated otherwise; see Section 230513.

2. Wiring Terminations: Provide terminal lugs to match branch circuit conductor quantities,
sizes, and materials indicated. Enclose terminal lugs in terminal box sized to NFPA 70.

PART 3 EXECUTION
3.01 INSTALLATION

A.
B.

C.

©

—Temm
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Install in accordance with manufacturer's instructions.

Provide access space around pumps for service. Provide no less than minimum space
recommended by manufacturer.

Decrease from line size with long radius reducing elbows or reducers. Support piping adjacent
to pump such that no weight is carried on pump casings. For close-coupled or base-mounted
pumps, provide supports under elbows on pump suction and discharge line sizes 4 inches and
over.

Provide line sized shut-off valve and pump suction fitting on pump suction, and line sized soft
seat check valve and balancing valve on pump discharge.

Provide air cock and drain connection on horizontal pump casings.

Provide drains for bases and seals, piped to and discharging into floor drains.

Check, laser align, and certify alignment of base-mounted pumps prior to start-up.

Lubricate pumps before start-up.

Controls: Interface each pump starter or VFD with HVAC controller; see Section 230923.
END OF SECTION 232123
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SECTION 233100
HVAC DUCTS AND CASINGS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Metal ducts.
B. Flexible ducts.
1.02 RELATED REQUIREMENTS
A. Section 230713 - Duct Insulation: External insulation and duct liner.
B. Section 233319 - Duct Silencers.
1.03 REFERENCE STANDARDS
A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2025a.

C. ASTM A666/A666M - Standard Specification for Annealed or Cold-Worked Austenitic Stainless
Steel Sheet, Strip, Plate, and Flat Bar; 2024.

D. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2021a.

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2026.

F. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

G. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems;
2024.

H. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations; 2024.

.  SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.
J. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; 2012.

K. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; Current Edition, Including
All Revisions.

1.04 SUBMITTALS
A. See Front End Specifications for Administrative Requirements for submittal procedures.
B. Product Data: Provide data for duct materials.

C. Shop Drawings: Indicate duct fitting types, gauges, sizes, welds, and configuration prior to start
of work for duct systems.

D. Test Reports: Indicate pressure tests performed. Include date, section tested, test pressure,
and leakage rate per appropriate seal class, following SMACNA (LEAK).

E. Project Record Documents: Record actual locations of ducts and duct fittings. Record changes
in fitting location and type. Show additional fittings used.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications: Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience, and approved
by manufacturer.

1.06 FIELD CONDITIONS
A. Do notinstall duct sealants when temperatures are less than those recommended by sealant
manufacturers.
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B.

Maintain temperatures within acceptable range during and after installation of duct sealants.

PART 2 PRODUCTS
2.01 GENERAL REQUIREMENTS

A.

B.

Provide UL Class 1 ductwork, fittings, hangers, supports, and appurtenances in accordance
with NFPA 90A, NFPA 96, and SMACNA (DCS) guidelines unless stated otherwise.

Acoustical Treatment: Provide sound-absorbing liners and sectional silencers for metal-based
ducts in compliance with Section 233319.

Duct Sealing and Leakage in accordance with Static Pressure Class:
1. Duct Pressure Class and Material for Common Mechanical Ventilation Applications:
a. Supply Air: 2 in-wc (500 Pa) positive pressure class, galvanized steel.
b. Primary Supply Duct (before Air Terminal Units): 6 in-wc positive pressure class,
galvanized steel.
c. Secondary Supply Duct (after Air Terminal Units): 2 in-wc (500 Pa) positive pressure
class, galvanized steel.
d. Outside Air Intake: 2 in-wc (500 Pa) negative pressure class, galvanized steel.
e. Return and Relief Air: 4 in-wc negative pressure class, galvanized steel.
f.  General Exhaust Air: 2 in-wc (500 Pa) negative pressure class, galvanized steel.
2. Low Pressure Service: Up to 2 in-wc:
a. Seal: Class C, apply to seal off transverse joints.
b. Leakage:
1) Rectangular: Class 24 or 24 ¢fm/100 sq ft.
2) Round: Class 12 or 12 ¢fm/100 sq ft.
3. Low Pressure Service: From 2 in-wc to 3 in-wc:
a. Seal: Class B, apply sealing of transverse joints and longitudinal seams.
b. Leakage:
1) Rectangular: Class 12 or 12 ¢fm/100 sq ft.
2) Round: Class 6 or 6 cfm/100 sq ft.
4. Medium and High Pressure Service: Above 3 in-wc:
a. Seal: Class A, apply sealing of transverse joints, longitudinal seams, and duct wall
penetrations.
b. Leakage:
1) Rectangular: Class 6 or 6 ¢cfm/100 sq ft.
2) Round: Class 3 or 3 ¢fm/100 sq ft.

Duct Fabrication Requirements:

1. Duct and Fitting Fabrication and Support: SMACNA (DCS) including specifics for
continuously welded round and oval duct fittings.

2. Use reinforced and sealed sheet-metal materials at recommended gauges for indicated
operating pressures or pressure class.

3. Construct tees, bends, and elbows with radius of not less than 1-1/2 times width of duct on
centerline. Where not possible and where rectangular elbows must be used, provide airfoil
turning vanes of perforated metal with glass fiber insulation.

4. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

5. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver
frame, provide blank-out panels sealing louver area around duct. Use same material as
duct, painted black on exterior side; seal to louver frame and duct.

2.02 METAL DUCTS

A.

ETI Project #2026-151

Material Requirements:
1.  Galvanized Steel: Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B,
with G60/Z180 coating.
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2. Aluminum: ASTM B209/B209M, aluminum sheet, alloy 3003-H14.
3. Aluminum Connectors and Bar Stock: Alloy 6061-T651 or of equivalent strength.
4. Stainless Steel: ASTM A666, Type 304.

Rectangular Metal Duct:

1. Rectangular Single Wall: Rectangular, longitudinal lock seam duct with galvanized steel
wall.

Round Metal Ducts:
1. Round Single Wall Duct: Round lock seam duct with galvanized steel outer wall.

2. Round Connection System: Interlocking duct connection system in accordance with
SMACNA (DCS).

Round Spiral Duct:

1. Round spiral lock seam duct with galvanized steel outer wall.

2. Fittings: Manufacture at least two gauges heavier metal than the duct.

3. Provide duct material, gauges, reinforcing, and sealing for operating pressures indicated.

Connectors, Fittings, Sealants, and Miscellaneous:
1. Joint Sealers and Sealants: Non-hardening, water resistant, mildew and mold resistant.
a. Type: Heavy mastic or liquid used alone or with tape, suitable for joint configuration
and compatible with substrates, and recommended by manufacturer for pressure
class of ducts.
b. VOC Content: Not more than 250 g/L, excluding water.
c. Surface Burning Characteristics: Flame spread index of zero and smoke developed
index of zero, when tested in accordance with ASTM E84.
d. For Use with Flexible Ducts: UL labeled.
2. Hanger Rod: ASTM A36/A36M; steel, galvanized; threaded both ends, threaded one end,
or continuously threaded.

2.03 FLEXIBLE DUCTS

A.

Insulated Flexible Air Ducts:

1. UL 181, Class 1, aluminum laminate and polyester film supported by helically wound
spring-steel wire.

Insulation: Fiberglass insulation with minimum thermal resistance of R-6.

Vapor Barrier: Polyethylene film or reinforced metallic laminate vapor barrier.
Pressure Rating: From 4 in-wc to 0.5 in-wc negative.

Maximum Velocity: Not less than 4,000 fpm.

. Temperature Range: Minus 20 to 175 degrees F, minimum.

SRS REN

PART 3 EXECUTION
3.01 INSTALLATION

A.

mo o

m
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Install, support, and seal ducts in accordance with SMACNA (DCS).

Install products following the manufacturer's instructions.

Provide all ductwork offsets and fittings as required for a quality installation.
Comply with safety standards NFPA 90A and NFPA 90B.

During construction, provide temporary closures of metal or taped polyethylene on open
ductwork to prevent construction dust from entering the ductwork system.

Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

Flexible Ducts: Connect to metal ducts with liquid adhesive plus tape.
Duct sizes indicated are precise inside dimensions. For lined ducts, maintain sizes inside lining.
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N.
0.

Provide openings in ductwork as indicated to accommodate thermometers and controllers.
Provide pilot tube openings as indicated for testing of systems, complete with metal can with
spring device or screw to insure against air leakage. For openings, insulate ductwork and install
insulation material inside a metal ring.

Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

Connect terminal units to supply ducts directly or with one foot maximum length of flexible duct.
Do not use flexible duct to change direction.

Connect diffusers or light troffer boots to low-pressure ducts with 3 feet maximum length of
flexible duct held in place with strap or clamp.

For installation of exposed spiral ductwork, hang with stainless steel braided cable system or as
detailed otherwise on the Drawings.

Seal all supply duct connections to heat pumps, air handling units, fan coils, furnaces, etc.
At exterior wall louvers, seal duct to louver frame. See detail on drawings.

3.02 LOUVER TESTING

A.

ETI Project #2026-151

All louver installations shall be required to be tested after initial installation. Water shall be
sprayed back through the louver and the ductwork behind shall hold this water and drain back
through the bottom of the louver. The HVAC Contractor shall notify the Engineer when this test
is ready to be performed. If this test is not performed, the Contractor may be forced later to
open up any ductwork and perform this test to his satisfaction at the completion of the project.

END OF SECTION 233100
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SECTION 233300
AIR DUCT ACCESSORIES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Air turning devices.
Backdraft dampers - metal.
Combination fire and smoke dampers.
Duct access doors.
Duct test holes.
Fire dampers.
Flexible duct connectors.
Smoke dampers.
Volume control dampers.
Low leakage (Class 1A) control dampers.

AT IEMMOUOW

Miscellaneous Products:

1. Damper operators.

2. Damper position switch.
3.  Duct opening closure film.
4. High Efficiency Takeoff.

1.02 RELATED REQUIREMENTS

A. Section 233100 - HVAC Ducts and Casings.

B. Section 233600 - Air Terminal Units: Pressure regulating damper assemblies.

C. Section 253513 - Integrated Automation Actuators and Operators: Damper operators.

D. Section 253516 - Integrated Automation Sensors and Transmitters: Damper position switch.
1.03 REFERENCE STANDARDS

A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

B. NFPA 92 - Standard for Smoke Control Systems; Most Recent Edition Adopted by Authority
Having Jurisdiction, Including All Applicable Amendments and Supplements.

C. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations; 2024.

D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

E. UL 33 - Safety Heat Responsive Links for Fire-Protection Service; Current Edition, Including All
Revisions.

F. UL 555 - Standard for Fire Dampers; Current Edition, Including All Revisions.
G. UL 555S - Standard for Smoke Dampers; Current Edition, Including All Revisions.
1.04 SUBMITTALS
A. See Front End Specifications for Administrative Requirements for submittal procedures.

B. Product Data: Provide for shop-fabricated assemblies including volume control dampers, duct
access doors, duct test holes, and hardware used. Include electrical characteristics and
connection requirements.

C. Project Record Drawings: Record actual locations of access doors and test holes.
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1.05 QUALITY ASSURANCE

A.

B.

Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.

1.06 DELIVERY, STORAGE, AND HANDLING

A

Protect dampers from damage to operating linkages and blades.

PART 2 PRODUCTS
2.01 AIR TURNING DEVICES

A.

D.

Manufacturers:

Carlisle HVAC Products.

Ductmate Industries, Inc.

Duro Dyne Corp.

Elgen Manufacturing Company, Inc..
Metalaire, Inc.

ARl

Turning vanes and vane runners shall be fabricated to comply with SMACNA standards. Vane
runners shall automatically align vanes.

Manufactured Turning Vanes: Fabricate single-wide curved blades of galvanized steel,
aluminum, or stainless steel, to match duct material; support with bars perpendicular to blades
set 2 inches on center; and set into vane runners suitable for duct mounting.

Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated faces
and fibrous-glass fill. Provide only where noted on plan.

2.02 BACKDRAFT DAMPERS - METAL

A.

B.

Gravity Backdraft Dampers, Size 18 by 18 inches or Smaller, Furnished with Air Moving
Equipment: Air moving equipment manufacturer's standard construction.

Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers: Galvanized steel, with center
pivoted blades of maximum 6 inch width, with felt or flexible vinyl sealed edges, linked together
in rattle-free manner with 90 degree stop, steel ball bearings, and plated steel pivot pin;
adjustment device to permit setting for varying differential static pressure.

2.03 COMBINATION FIRE AND SMOKE DAMPERS

A.

O W
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Manufacturers:
1. Nailor Industries, Inc.
2. Pottorff.

3. Ruskin Company:.
4. Greenheck.

Fabricate in accordance with NFPA 90A, UL 555, UL 555S, and as indicated.
Provide factory sleeve and collar for each damper.

Multiple Blade Dampers: Fabricate with 16 gauge, 0.0598 inch galvanized steel frame and
blades, oil-impregnated bronze or stainless steel sleeve bearings and plated steel axles,
stainless steel jamb seals, 1/8 by 1/2 inch plated steel concealed linkage, stainless steel
closure spring, blade stops, and lock, and 1/2 inch actuator shaft.

Operators: UL listed and labeled; spring-return, electric-type suitable for 120 volts, single
phase, 60 Hz. Provide end switches to indicate damper position. Locate damper operator on
exterior of duct and link to damper operating shaft.

Electro Thermal Link: Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL
listed and labeled.
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2.04 DUCT ACCESS DOORS

A. Manufacturers:
1. Nailor Industries, Inc..
2. Ruskin Company.
3. Greenheck.

Fabricate in accordance with SMACNA (DCS) and as indicated.

C. Fabrication: Rigid and close fitting of galvanized steel with sealing gaskets and quick-fastening
locking devices. For insulated ducts, install minimum 1-inch thick insulation with sheet metal
cover.

1.  Less Than 12 inches Square: Secure with sash locks.

2.  Upto 18 inches Square: Provide two hinges and two sash locks.

3. Upto 24 by 48 inches: Three hinges and two compression latches with outside and inside
handles.

w

D. Access doors with sheet metal screw fasteners are not acceptable.
2.05 DUCT TEST HOLES

A. Permanent Test Holes: Factory fabricated, air tight flanged fittings with screw cap. Provide
extended neck fittings to clear insulation.

2.06 FIRE DAMPERS

A. Manufacturers:
1. Nailor Industries, Inc.
2. Pottorff.
3. Ruskin Company.
4. Greenheck.

B. Fabricate in accordance with NFPA 90A and UL 555, and as indicated.

C. Ceiling (Radiation) Dampers: Galvanized steel, 22-gauge, 0.0299-inch frame and 16-gauge,
0.0598-inch flap, two layers of 0.125-inch thick ceramic fiber on top side and one layer on
bottom side for round flaps, with locking clip.

D. Horizontal Dampers: Galvanized steel, 22-gauge, 0.0299-inch frame, stainless steel closure
spring, and lightweight, heat-retardant, non-asbestos fabric blanket.

E. Curtain Type Dampers: Galvanized steel with interlocking blades. Provide stainless steel
closure springs and latches for horizontal installations. Configure with blades out of air stream
except for 1-inch pressure-class ducts up to 12 inches in height.

F. Fusible Links: UL 33, separate at 160 degrees F with adjustable link straps for combination
fire/balancing dampers.

2.07 FLEXIBLE DUCT CONNECTORS
A. Fabricate in accordance with SMACNA (DCS) and as indicated.

B. Flexible Duct Connections: Fabric crimped into metal edging strip.
1. Fabric: UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A,
minimum density 30 oz/sq yd.
a. Net Fabric Width: Approximately 2 inches wide.

2.08 SMOKE DAMPERS

A. Manufacturers:
1. Nailor Industries, Inc.
2. Pottorff.
3.  Ruskin Company.
4. Greenheck.

B. Fabricate in accordance with NFPA 90A and UL 5558S, and as indicated.
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D.

Dampers: UL Class 1 airfoil blade type smoke damper, normally closed automatically operated
by electric actuator. Provide actuator outside of airstream is possible or confirm proper access
is available.

Electro Thermal Link: Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL
listed and labeled.

2.09 VOLUME CONTROL DAMPERS

A

Manufacturers:
1. Nailor Industries, Inc..
2. Pottorff.

3.  Ruskin Company.
4. Greenheck.

Fabricate in accordance with SMACNA (DCS) and as indicated.

Single Blade Dampers:

1. Fabricate for duct sizes up to 6 by 30 inch.

2. Round single blade dampers shall have rolled stiffener blades with a firm, closed-cell
neoprene seal at damper edges. Leakage shall not exceed 0.15 cfm per inch of blade
circumference at a pressure difference of 4" w.g.

Multi-Blade Damper: Fabricate consisting of opposed blades with maximum blade sizes 8 by
72 inches. Assemble center- and edge-crimped blades in prime-coated or galvanized-channel
frame with suitable hardware.

End Bearings: Except in round ducts 12 inches and smaller, provide end bearings. On multiple
blade dampers, provide oil-impregnated nylon, thermoplastic elastomer, or sintered bronze
bearings.

Quadrants:

1. Provide locking, indicating quadrant regulators on single and multi-blade dampers.

2. Oninsulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or
adapters.

2.10 LOW LEAKAGE (CLASS 1A) CONTROL DAMPERS

A

W

E.
F.

Manufacturers:
1. Ruskin Company; CD50.
2. Greenheck.

Maximum Leakage Allowed: 3 cfm/sq ft at 1 in-wc.

Frame:
1. Material: 20-gauge galvanized steel.
2. Free-area: Single cross section.

Blade:

1.  Type: As indicated on drawings.

2. Operation: Opposed type.

3. Material: 12-gauge galvanized steel.

4. Authority: Opposed type, 5 to 50 percent (typically 10 percent).

Insulation: Water-resistant sound absorbing material.
Temperature Service Range: Minus 25 to 185 degrees F.

2.11 MISCELLANEOUS PRODUCTS

A.
B.
C.

ETI Project #2026-151
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Damper Operators: Provide electric operators; see Section 230913 .
Damper position switch; see Section 230913.

Duct Opening Closure Film: Mold-resistant, self-adhesive film to keep debris out of ducts
during construction.
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D.

1. Thickness: 2 mils.

High Efficiency Takeoff: Die stamped galvanized round duct takeoff with damper, operator rod
gasket, flange gasket, and 2" operator standoff to allow for insulation. Sheetmetal Connectors
Super HETO.

PART 3 EXECUTION
3.01 INSTALLATION

A

B.

©
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Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA (DCS). See Section 233100 for duct construction and pressure class.

Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.

Provide duct access doors for inspection and cleaning before and after filters, coils, fans,
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as
indicated. Provide for cleaning kitchen exhaust ducts in accordance with NFPA 96 Provide
minimum 8 by 8 inch size access door for hand and shoulder access, or as indicated on
drawings. Provide minimum 4 by 4 inch size access door for balancing dampers only. Review
locations prior to fabrication.

Provide duct test holes where indicated and required for testing and balancing purposes.

Provide fire dampers, combination fire and smoke dampers, and smoke dampers at locations
indicated, where ducts and outlets pass through fire-rated components, and where required by
authorities having jurisdiction. Install with required perimeter mounting angles, sleeves,
breakaway duct connections, corrosion resistant springs, bearings, bushings and hinges.

Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92.
Demonstrate re-setting of fire dampers to Owner's representative.

At fans and motorized equipment associated with ducts, provide flexible duct connections
immediately adjacent to the equipment.

At equipment supported by vibration isolators, provide flexible duct connections immediately
adjacent to the equipment.

Provide balancing dampers at points on supply, return, and exhaust systems where branches
are taken from larger ducts as required for air balancing. Install minimum two duct widths from
duct take-off.

Provide balancing dampers in air systems where indicated.

Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of
whether dampers are specified as part of the diffuser, grille, or register assembly.

Install high efficiency takeoffs (HETO's) as shown on drawings on round supply duct
connections to rectangular duct mains. Seal flange connections and all joints with duct sealant.

Install turning vanes in all square elbows, except for in the following duct systems: grease
exhaust, combustion air, and dryer vents.

END OF SECTION 233300
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SECTION 233423
HVAC POWER VENTILATORS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Roof exhausters.

B. Utility vent blowers.
1.02 RELATED REQUIREMENTS
1.03 REFERENCE STANDARDS

A. AMCA (DIR) - (Directory of) Products Licensed Under AMCA International Certified Ratings
Program; 2015.

B. AMCA 99 - Standards Handbook; 2025.
C. AMCA 204 - Balance Quality and Vibration Levels for Fans; 2020.

AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance
Rating; 2025.

AMCA 300 - Reverberation Room Methods of Sound Testing of Fans; 2024.
AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; 2022.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations; 2024.

UL 705 - Power Ventilators; Current Edition, Including All Revisions.

o
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UL 762 - Outline of Investigation for Power Roof Ventilators for Restaurant Exhaust Appliances;
Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Front End Specifications for Administrative Requirements for submittal procedures.

B. Product Data: Provide data on fans and accessories, including fan curves with specified
operating point plotted, power, rpm, sound power levels at rated capacity, and electrical
characteristics and connection requirements.

C. Maintenance Data: Include instructions for lubrication, motor and drive replacement, spare
parts list, and wiring diagrams.

D. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. Extra Fan Belts: One set for each individual fan.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

1.06 FIELD CONDITIONS
A. Request Owner permission to use permanent ventilator(s) for ventilation during construction.

B. Permanent ventilators may be used for ventilation during construction only after ductwork is
clean, filters are in place, bearings have been lubricated, and fan has been test run under
observation.

PART 2 PRODUCTS

2.01 MANUFACTURERS
A. Greenheck Fan Corporation.
B. Loren Cook Company.
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C.
D.

PennBarry, Division of Air System Components.
Twin City Fan & Blower.

2.02 POWER VENTILATORS - GENERAL

A
B.
C.

D.
E.
F.

G.

Static and Dynamically Balanced: Comply with AMCA 204.
Performance Ratings: Comply with AMCA 210, bearing certified rating seal.

Sound Ratings: Comply with AMCA 301, tested to AMCA 300, bearing certified sound ratings
seal.

Fabrication: Comply with AMCA 99.
UL Compliance: UL 705, listed, labeled, designed, manufactured, and tested.

Electrical Components: Listed and classified by Underwriters Laboratories Inc. as suitable for
the purpose specified and indicated.

Kitchen Hood Exhaust Fans: Comply with requirements of NFPA 96 and UL 762.

2.03 ROOF EXHAUSTERS

A.

Fan Unit: V-belt or direct driven as indicated, with spun aluminum housing; resilient mounted
motor; 1/2 inch mesh, 0.62 inch thick aluminum wire birdscreen; square base to suit roof curb
with continuous curb gaskets.

Roof Curb: 16 inch high self-flashing of galvanized steel with continuously welded seams, built-
in cant strips and factory installed nailer strip.

Disconnect Switch: Factory wired, nonfusible, in housing for thermal overload protected motor
and wall mounted multiple speed switch or solid-state speed controller.

Backdraft Damper: Gravity actuated, aluminum multiple blade construction, felt edged with
offset hinge pin, nylon bearings, blades linked, and line voltage motor drive, power open, spring
return.

Sheaves: Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and
adjustable pitch motor sheave selected so required rpm gets attained with sheaves set at mid-
position; fan shaft with self-aligning pre-lubricated ball bearings.

2.04 UTILITY VENT BLOWERS

A.

B.

ETI Project #2026-151

Direct Drive Fan:
1. Fan Wheel:
a. Type: Non-overloading, backward inclined centrifugal.
b. Material: Aluminum, statically and dynamically balanced.

2.  Housing:
a. Construct of heavy gauge aluminum including curb cap, windband, and motor
compartment.

b. Rigid internal support structure.

c. One-piece fabricated or fully welded curb-cap base to windband for leak proof
construction.

d. Construct drive frame assembly of heavy gauge steel, mounted on vibration isolators.

e. Provide breather tube for fresh air motor cooling and wiring.

Shafts and Bearings:
1. Fan Shaft:

a. Ground and polished steel with anti-corrosive coating.

b. First critical speed at least 25 percent over maximum cataloged operating speed.
2. Bearings:

a. Permanently sealed or pillow block type.

b. Minimum L10 life in excess of 100,000 hours (equivalent to L50 average life of

500,000 hours), at maximum cataloged operating speed.
c. 100 percent factory tested.
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C. Disconnect Switches:
1. Factory mounted and wired.
2. Environment Type per NEMA EN 10250: As indicated on the drawings.
3.  Finish for Painted Steel Enclosures: Provide manufacturer's standard or factory-applied
gray unless otherwise indicated.
4. Positive electrical shutoff.
5.  Wired from fan motor to junction box installed within motor compartment.

D. Drain Trough: Allows for single-point drainage of water, grease, and other residues.

E. Options/Accessories:
1. Birdscreen:
a. Provide galvanized steel construction.
b. Protects fan discharge.
2.  Dampers: Provide gravity type.

F. Performance Ratings: As indicated on drawings.
PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Secure roof exhausters with cadmium plated steel lag screws to roof curb.
C. Extend ducts to roof exhausters into roof curb. Counterflash duct to roof opening.
D. Install backdraft dampers on inlet to roof and wall exhausters.
END OF SECTION 233423
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SECTION 233600
AIR TERMINAL UNITS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Single-duct terminal units.
1.  Constant-volume units.
2. Variable-volume units.

1.02 RELATED REQUIREMENTS
A. Section 230548 - Vibration and Seismic Controls for HVAC.
Section 230913 - Instrumentation and Control Devices for HVAC: Thermostats and actuators.
Section 232113 - Hydronic Piping: Connections to heating coils.
Section 232114 - Hydronic Specialties: Connections to heating coils.
Section 233100 - HVAC Ducts and Casings.
Section 260583 - Wiring Connections: Electrical characteristics and wiring connections.
1.03 REFERENCE STANDARDS
AHRI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils; 2001, with Addenda (2011).
AHRI 880 (I-P) - Performance Rating of Air Terminals; 2017 (Reaffirmed 2023).
ASHRAE Std 130 - Laboratory Methods of Testing Air Terminal Units; 2016.
ASTM A492 - Standard Specification for Stainless Steel Rope Wire; 1995 (Reapproved 2019).
ASTM A603 - Standard Specification for Metallic-Coated Steel Structural Wire Rope; 2019.

ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and
Sound Absorbing Material); 2025.

G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

H. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.
.  SMACNA (SRM) - Seismic Restraint Manual Guidelines for Mechanical Systems; 2024.

J. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; Current Edition, Including
All Revisions.

1.04 SUBMITTALS
A. See Front End Specifications for Administrative Requirements for submittal procedures.
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B. Product Data: Provide data indicating configuration, general assembly, and materials used in
fabrication. Include catalog performance ratings that indicate airflow, static pressure, and NC
designation. Include electrical characteristics and connection requirements.

C. Manufacturer's Installation Instructions: Indicate support and hanging details, installation
instructions, recommendations, and service clearances required.

D. Project Record Documents: Record actual locations of units and locations of access doors
required for access of valving.

E. Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

ETI Project #2026-151
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B.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.06 WARRANTY

A.

Provide five year manufacturer warranty for air terminal units.

PART 2 PRODUCTS
2.01 SINGLE-DUCT, VARIABLE-VOLUME AND CONSTANT-VOLUME UNITS

A

E.

ETI Project #2026-151
IWCC Clark Hall

Manufacturers:

1. Krueger-HVAC.

2. Metalaire, a brand of Metal Industries Inc.

3. Price Industries, Inc

4. Titus, a brand of Air Distribution Technologies.

General:

1. Factory-assembled, AHRI 880 (I-P) rated and bearing the AHRI seal, air volume control
terminal with damper assembly, flow sensor, externally mounted volume controller, duct
collars, and all required features.

2. Control box bearing identification, including but not necessarily limited to nominal cfm,
maximum and minimum factory-set airflow limits, coil type and coil (right or left hand)
connection, where applicable.

Unit Casing:

1. Minimum 22 gauge, 0.0299 inch galvanized steel.

a. Assembled with longitudinal lock seam construction.

b. Casing leakage to meet ASHRAE Std 130.

Air Inlet Collar: Provide round, suitable for standard flexible duct sizes.

Unit Discharge: Rectangular, with slip-and-drive connections.

Acceptable Liners:

a. 1/2 inch thick, coated, fibrous-glass complying with ASTM C1071.

1)  Secure with adhesive.

2) Coat edges exposed to airstream with NFPA 90A approved sealant to prevent
entrainment of fibers in the airstream.

3) Cover liner with non-porous foil.

b.  3/4 inch thick non-porous, sealed liner complying with UL 181 and NFPA 90A. Liners
made of Mylar, Tedlar, Silane or woven fiberglass cloth are not acceptable. Insulation
shall be equivalent to TITUS Steri-Loc or double wall lining is acceptable.

c. Double wall, 1 inch thick matte faced liner complying with UL 181 and NFPA 90A,
enclosed between the unit casing and non-perforated internal 22 gauge, 0.0299 inch
sheet metal cover over the fiberglass insulation, as well as covering the liner cut
edges
1) All terminal boxes serving Operating Rooms, invasive procedural areas, and

rooms considered class B and C by current healthcare codes shall be double
wall construction.

d. Liner not to contain pentabrominated diphenyl ether (CAS #32534-81-9) or
octabrominated diphenyl ether.

hon

Damper Assembly:

1. Heavy-gauge, galvanized steel, or extruded aluminum construction with solid steel, nickel-
plated shaft pivoting on HDPE, self-lubricating bearings.

2. Provide integral position indicator or alternative method for indicating damper position over
full range of 90 degrees.

3. Incorporate low leak damper blades for tight airflow shutoff.

Hot Water Heating Coil:

AIR TERMINAL UNITS
233600 -2
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1. Coil Casing: Minimum 22 gauge, 0.0299 inch galvanized steel, factory-installed on
terminal discharge with rectangular outlet, duct connection type.
a. Access Door: Gasketed and insulated located on bottom, on top, and downstream of

coils.

b. Right or left coil inlets.

2.  Colil Fins: Aluminum or aluminum plated fins, mechanically-bonded to seamless copper
tubes.

3. Coil leak tested to minimum 350 psig.

4. Base performance data on tests run in accordance with AHRI 410 and units to bear AHRI
410 label.

Electrical Requirements:
1. Single-point power connection.
2. Equipment wiring to comply with requirements of NFPA 70.

Control Transformers: Factory supplied and mounted for electric and electronic control
applications.

Controls:
1. DDC (Direct-Digital Controls):
a. Include a factory-installed, unit-mounted, direct-digital controller.
b. Bi-directional Damper Actuator: 24 volt, powered closed, spring return open.
c. Microprocessor-Based Controller: Air volume controller, pressure-independent with
electronic airflow transducers, factory-calibrated maximum and minimum CFMs.
1)  Occupied and unoccupied operating mode.
2) Remote reset of temperature or CFM set points.
3) Proportional, plus integral control of room temperature.
4) Monitoring and adjusting with portable terminal.
5) Time-proportional reheat coil control.
d. Room Sensor:
1) Compatible with temperature controls specified.
2) Wall-mounted, system powered, with temperature set-point adjustment including
connection access for portable operator terminal.

PART 3 EXECUTION
3.01 INSTALLATION

A.
B.
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Install in accordance with manufacturer's instructions.

Install the inlets of air terminal units and air flow sensors a minimum of four duct diameters from
elbows, transitions, and duct takeoffs.

Provide ceiling access doors or locate units above easily removable ceiling components.

Support units individually from structure with wire rope complying with ASTM A492 and ASTM
AB03 in accordance with SMACNA (SRM). See Section 23 0548.

Do not support from ductwork.
Connect to ductwork in accordance with Section 233100.
END OF SECTION 233600
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SECTION 237116
CUSTOM CENTRAL-STATION AIR-HANDLING UNITS

PART 1 GENERAL
1.01 SECTION INCLUDES
A.

AT IEMMOUOW

Casing construction.

Fan section.

Coil section.

Filter and air cleaner section.
Damper section.

Airflow measurement.
Ultraviolet lights.

Access section.

Air blender section.

Turning and discharge plenum section.
Controls.

1.02 RELATED REQUIREMENTS

A
B.
C.
D

E.

Section 230513 - Common Motor Requirements for HVAC Equipment.

Section 230719 - HVAC Piping Insulation.

Section 233300 - Air Duct Accessories: Flexible duct connections.

Section 238415 - Steam Humidifiers.

Section 260583 - Wiring Connections: Electrical characteristics and wiring connections.

1.03 ADMINISTRATIVE REQUIREMENTS
A
B.

C.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.

Coordinate the work with other trades for installation of roof mounted air handling units on roof
curbs.

Preinstallation Meeting: Conduct a preinstallation meeting one week prior to the start of the
work of this section; require attendance by all affected installers.

1.04 SUBMITTALS
A.
B.

D.
E.

ETI Project #2026-151

See Front End Specifications for Administrative Requirements for submittal procedures.

Product Data:

1. Published Literature: Indicate dimensions, weights, capacities, ratings, gauges and
finishes of materials, and electrical characteristics and connection requirements.

2.  Filters: Data for filter media, filter performance data, filter assembly, and filter frames.

3. Fans: Performance and fan curves with specified operating point clearly plotted, power,
RPM.

4. Sound Power Level Data: Fan outlet and casing radiation at rated capacity.

5.  Electrical Requirements: Power supply wiring including wiring diagrams for interlock and
control wiring, clearly indicating factory-installed and field-installed wiring.

Shop Drawings: Indicate assembly, unit dimensions, weight loading, required clearances,
construction details, field connection details, and electrical characteristics and connection
requirements.

Specimen Warranty: Submit sample of manufacturer's warranty.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. Extra Filters: One set for each unit.

CUSTOM CENTRAL-STATION AIR-HANDLING UNITS
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1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

1.06 TESTING REQUIREMENTS
A. General:

1.

2.
3.
4

Perform testing specified in this Article on the completed air-handling unit at the locations

indicated.

Notify Owner and Engineer not less than [10] working days before scheduled testing.

Owner and Engineer reserve the right to witness testing.

Leakage and Deflection Test Pressure:

a. Notless than 8 in-wc positive or negative static pressure.

b. Test negative- and positive-pressure sections separately where the unit contains
sections subject to different pressure conditions.

B. Test Reports:

1.

2.
3.

Submit certified test reports documenting the following:

Project name and air-handling-unit designation.

Date and location of testing.

Description of test procedures and test equipment.
Instrument identification and calibration dates.

Test pressures, durations, measurements, and observations.
Specified acceptance criteria.

Test results and statement of compliance.

Description of deficiencies, corrective work, and retesting.

i. Photographs of testing setup and identified deficiencies.
Submit factory test reports before shipment.

Submit field test reports before requesting Substantial Completion.

S@ e a0Ty

C. Panel Deflection Testing

1.
2.

3.

Testing Location: Perform at factory and field after final assembly.

Test the completely assembled air-handling-unit casing, including exterior panels, interior

partitions, access doors, floor assemblies, roof assemblies, and joints between sections.

Seal unit openings and subject each casing section to the positive or negative static

pressure applicable to that section.

Measure panel deflection at the approximate center of each tested panel and at other

locations where maximum deflection is observed.

Acceptance Criteria:

a. Maximum panel deflection shall not exceed L/240 of the shortest unsupported panel
dimension, whichever is less.

b. Panels, floors, roofs, partitions, and doors shall not exhibit permanent deformation
after removal of test pressure.

c. Joints and fasteners shall not separate, loosen, fracture, or exhibit other evidence of
structural distress.

d. Access doors shall remain operable after testing.

e. Gaskets and seals shall remain continuously engaged and undamaged.

D. Air Casing Leakage Testing:

1.
2.

3.

4.

ETI Project #2026-151

Testing Location: Perform at field after final assembly.

Test each air-handling unit after casing assembily, installation of access doors, and sealing
of shipping splits.

Include casing panels, floors, roofs, access doors, removable panels, penetrations, joints,
and field-assembled shipping splits within the test boundary.

Temporarily seal intentional openings, including duct connections, dampers, drains, piping
penetrations, and other openings that are not part of the casing leakage test.
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5.  Acceptance Criteria:

a. Total casing leakage shall not exceed 0.5 percent of scheduled unit airflow at the
specified test pressure.

b. No concentrated or visibly identifiable air leakage is permitted at access doors, panel
joints, shipping splits, piping penetrations, or other casing penetrations.

c. Repair identified leakage using the manufacturer’'s permanent casing-joint sealing
system. Do not conceal repaired joints until they have been retested and comply with
specified acceptance criteria.

6. Field Testing:

a. Where units are shipped in multiple sections, repeat leakage testing in the field after
joining sections and completing penetrations.

b. Field testing may be limited to field-assembled joints and penetrations where the
manufacturer provides acceptable certified factory testing of the remaining casing.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Accept products on site in factory-fabricated protective containers, with factory-installed
shipping skids and lifting lugs. Inspect for damage.

B. Store in clean dry place and protect from weather and construction traffic. Handle carefully to
avoid damage to components, enclosures, and finish.

C. Do not operate units until ductwork is clean, filters are in place, bearings lubricated, and fan has
been test run under observation.

1.08 WARRANTY

A. Provide minimum one year manufacturer warranty covering repair or replacement due to
defective materials or workmanship.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Air Wise.
B. Haakon
C. Huntair
D. Ventrol.
E. Temtrol.

2.02 REGULATORY REQUIREMENTS
A. Comply with NFPA 70.

B. Products Requiring Electrical Connection: Listed and classified by UL (DIR) as suitable for the
purpose specified and indicated.

2.03 CASING CONSTRUCTION

A. Bases & Floors:

1. Construct of epoxy-painted {CH#107835} structural I-Beams or C-channels around the
perimeter and minimum 10-gage cross members.

2. Provide base rail of sufficient height to raise unit for external trapping of condensate drain
pans.

3.  Provide each shipping section with removable lifting lugs and structural framing adequate
to prevent permanent deformation, casing damage, or misalignment during rigging and
installation.

4. Each floor section shall be welded. No attachments are to be made using bolts or screws.

ETI Project #2026-151
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5. Floor shall be double wall constructed from treadplate aluminum or stainless steel, with a
minimum of 1/8" thickness. Floors shall be welded to the structural steel base to prevent
racking of the unit during installation and transportation. Floor shall be watertight with
welded seams, with no bolt or screw penetrations through the floor. Floor deflection shall
not exceed L/240 under a point load of 500 pounds, where L is defined as the floor span.

6. Foam insulation shall be provided underneath the entire unit floor. Insulation shall
completely fill the panel cavity in all directions so that no voids exist. Base assemblies
shall comply with NFPA 90A or 90B.

7. Equipment mounted inside the AHU shall be mounted on C-channel. The C-channel is to
be welded to the floor to prevent hole penetrations.

8.  Minimum of 1-1/2" collar around the interior perimeter of each section. Each section shall
act as a secondary drain pan. The perimeter shall be fully welded.

B. Casing:

1. Construct of one piece, insulated, thermally broken, double wall panels with minimum 3-
inch foam injected or 2-inch mineral wool insulation. Fabricated to allow removal for
access to internal parts and components, with joints sealed between sections.

Provide mid-span, no through metal, internal thermal break.
3.  Construct outer panels of 16-gage galvanized steel or 12-gage aluminum and inner panels
of 20-gage galvanized steel or 18-gage aluminum.

a. Inner liner shall be capable of serving as a washdown liner for ease of maintenance.

The inner liner shall be able to be washed down with a hose and contain the water
within the unit.

b. The floor shall have a drain in each section to allow the water to drain from the

section.

N

C. Insulation:
1. Thermal performance:
a. Indoor Units: Minimum effective insulating value of R-12 throughout.
b. Outdoor Units: Minimum effective insulating value of R-25 throughout. Outdoor unit
shall utilize 4" injected foam insulation.
2. Completely fill panel cavities in each direction to prevent voids and settling.
3. Comply with NFPA 90A.

D. Access Doors:

1. Access doors shall be provided at all sections.

2. Construction, thermal and air pressure performance same as casing.

3. Doors shall have a minimum width of 24" and minimum height of 72" unless unit height
dictates otherwise. Each door shall have an NPT test port from the factory with the same
construction as the unit.

4. All doors shall open against pressure to ensure an airtight seal and to prevent a safety
hazard.

5. Door frame shall be welded at the corners to prevent leaks at the door.

6. Provide surface mounted handles on hinged, swing doors. Door handles shall be metal
industrial compression style latches (Ventlock or equivalent). No plastic roller ball handles
are allowed.

7. Door hinges shall be 304 stainless steel continuous type. Hingles must allow door to be
completely removed and reinstalled for maintenance without compromising the integrity of
the unit structure.

Doors at fan sections shall be large enough to remove the fans and motors.

Provide shatterproof viewing window designed to withstand operating pressures in the
following locations:

a. Fan Section: Inspection and access doors.

b. Access Section: Doors.

c. Cail Section: Inspection panel.

d. Damper Section: Inspection and access doors.
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e. Filter Section: Inspection and access doors to allow periodic removal and installation

of filters.
E. Drain Pan Construction:

1. Provide cooling coil and humidifier sections with an insulated, double wall, stainless steel
drain pan complying with ASHRAE Std 62.1 for indoor air quality and sufficiently sized to
collect all condensate.

2. Slope in two planes to promote positive drainage and eliminate stagnate water conditions.

3. Locate outlet of sufficient diameter at lowest point of pan to prevent overflow at normal
operating conditions.

4. Provide threaded drain connections constructed of drain pan material, extended sufficient
distance beyond the base to accommodate field installed, condensate drain trapping.

5.  Units with stacked coils shall have an intermediate drain pan or drain trough to collect
condensate from top coil. Drain intermediate pan to main pan via copper downspout.

F. Bottom Inlet Units: Provide steel or aluminum walking grate on structural supports.
G. Finish:

1. Outdoor Units:
a. Coat external surface of unit casing with primer and minimum 1.5 mil, enamel paint
finish.
b. Coating system shall withstand minimum 1500-hours of salt-spray exposure in
accordance with ASTM B177/B177M.
c. Color: Manufacturer's standard color.
2. Indoor Units:
a. Factory prepare, prime, and coat exposed exterior ferrous-metal surfaces with
manufacturer’s standard indoor coating system.
b. Coat external surface of unit casing with primer and minimum 1.5 mil, enamel paint
finish.
c. Color: Manufacturer's standard color.

2.04 FAN SECTION

A
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Type: Direct-drive, air foil, single width, single inlet, centrifugal plug fan(s), in accordance with
AMCA 99.

Fan Assemblies: Statically and dynamically balanced and designed for continuous operation at
maximum rated fan speed and motor horsepower.

No fan shall be selected greater than 85% of its construction class’ maximum RPM.

Performance Ratings: Determined in accordance with AMCA 210 and labeled with AMCA
Certified Rating Seal.

Sound Ratings: AMCA 301; tested to AMCA 300 and label with AMCA Certified Sound Rating
Seal.

Bearings: Self-aligning, grease lubricated, with lubrication fittings extended to exterior of casing
with plastic tube and grease fitting rigidly attached to casing.

Mounting:

1. Locate fan and motor internally on welded steel base coated with corrosion resistant paint.

2.  Factory mount motor on slide rails.

3. Provide access to motor, drive, and bearings through removable casing panels or hinged
access doors.

4. Mount fan with vibration isolation.

Fan Housings:

1. Housed Centrifugal Fans: Formed and reinforced steel scroll housing with shaped cutoff,
inlet cone, and access panels.

2. Split Housings: Provide bolted horizontal-flanged construction where required for removal
or maintenance.
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3. Plenum and Plug Fans: Unhoused centrifugal fans with inlet cone and structural support
frame.

4. Fan Arrays: Multiple plenum fans individually mounted on structural framework within air-
handling-unit casing.

5.  Supports: Steel framing adequate to support fan, motor, and accessories without
excessive vibration or deflection.

I. Fan Wheels:
1. Airfoil: Steel construction with smooth-curved inlet flange, heavy backplate, and hollow
die-formed airfoil-shaped blades continuously welded at tip flange and backplate; cast-iron
or cast-steel hub riveted to backplate and fastened to shaft with set screws.

J.  Vibration Control: Install fans on spring vibration isolators having a minimum of 1-inch (25-mm)
static deflection.

K. External Motor Junction Box: Factory mount NEMA 4 external junction box and connect to
extended motor leads from internally mounted motors.

L. Motor Wiring Conduit: Factory wire fan motor wiring to the unit mounted starter-disconnect,
variable frequency drive, and external motor junction box.

M. Drives:
1. Comply with AMCA 99.
2. Bearings: Heavy duty pillow block type, ball bearings, with ABMA STD 9 L-10 life at
50,000 hours.
3.  Shafts:
a. Statically and dynamically balanced and designed for continuous operation at
maximum rated fan speed and motor horsepower.
b. Solid, hot rolled steel, ground and polished, with key-way, and protectively coated
with lubricating oil.

N. Fan-Section Source Quality Control
1. Sound Power Level Ratings: Comply with AMCA 301. Test fans according to AMCA 300.
Fans shall bear AMCA-certified sound ratings seal.
2.  Factory test fan performance for flow rate, pressure, power, air density, rotation speed,
and efficiency. Establish ratings according to AMCA 210.

O. Fan Arrays: Where two or more fans are used within a single air handling unit section to serve a
common airstream, provide fan arrays meeting the following:
1. Each fan shall operate with its own dedicated motor and drive system.
2. All fans shall be factory pre-wired to a single control enclosure provided with the unit.
3.  For variable air volume (VAV) operation, the factory-furnished control enclosure shall:
a. Be provided with a dedicated VFD per fan.
b. Coordinate fan speed modulation or fan staging to maintain required airflow and
promote even load distribution across all fans in the array.
c. Provide terminal connections for monitoring fan status signals from each individual
fan in the array.
4. The fan array system shall maintain full design airflow and static pressure with any one
fan out of service.
5.  Provide gravity isolation dampers at each fan to block airflow through non-operational fans
in the event of failure, preventing air bypass through idle fan positions. The isolation
damper pressure drop shall not exceed 0.05

P. Fans shall be provided with OSHA guards to prevent personnel from injury.

Q. Fan section to have a structural I-beam and trolley system to assist in motor removal for pieces
larger than 100 Ibs. Where units have adequate space teh trolley shall be capable of extending
past the door.

ETI Project #2026-151
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2.05 COIL SECTION

A.

B.

Coil Sections: Common or individual, insulated. Design and construct to facilitate removal and
replacement of coil for maintenance and to ensure full airflow through coils.

Casing: Provide access to both sides of coils. Enclose coils with headers and return bends
exposed outside casing. Slide coils into casing through removable end panel with blank off
sheets and sealing collars at connection penetrations.

Drain Pans: 24 inch downstream of coil and down spouts for cooling coil banks more than one
coil high.

Air Coils:
1.  Certify capacities, pressure drops, and selection procedures in accordance with AHRI
410.

Fabrication:
1.  Tubes: 5/8 inch OD seamless copper expanded into fins, brazed joints.
2. Fins: Aluminum.
a. Minimum spacing: 6 fins per inch.
b. Maximum spacing: 12 fins per inch.
3. Casing:
a. Heating coils: Die formed channel frame of stainless steel.
b. Cooling coils: Die formed channel frame of stainless steel.

Water Cooling Coils:

1. Headers: Seamless copper tube with brazed joints.

2. Configuration: Drainable, with threaded plugs for drain and vent; threaded plugs in return
bends and in headers opposite each tube.

3. Airflow velocity shall not exceed 450 FPM at design airflow to prevent moisture carryover.

4. Maximum of 8 rows.

2.06 FILTER AND AIR CLEANER SECTION

A.

B.
C.

General: Provide filter sections with filter racks, minimum of one access door for filter removal,
and filter block-offs to prevent air bypass.

Filter sizes shall be standard dimensions.

Pleated Media Filters:

1.  Media: 2 inch, 100 percent synthetic fibers, continuously laminated to a grid with water
repellent adhesive, and capable of operating up to a maximum of 625 fpm without loss of
efficiency and holding capacity.

2. Frame: Steel wire grid.

3. Minimum Efficiency Reporting Value: 8 MERV when tested in accordance with ASHRAE
Std 52.2.

Differential Pressure Gauge:

1.  Provide factory installed dial type differential pressure gauge, flush mounted with casing
outer wall, and fully piped to both sides of each filter to indicate status.

2. Maintain plus/minus 5 percent accuracy within operating limits of 20 degrees F to 120
degrees F.

2.07 DAMPER SECTION

A.

B.

ETI Project #2026-151

Mixing Section: Provide a functional section to support the damper assembly for modulating the
volume of outdoor, return, and exhaust air.

Damper Blades:

1. Double-skin airfoil design with metal, compressible jamb seals and extruded-vinyl blade-
edge seals on each blade.

2. Self-lubricating stainless steel or synthetic sleeve bearings.

3. Comply with ASHRAE Std 90.1 I-P for rated maximum leakage rate.

CUSTOM CENTRAL-STATION AIR-HANDLING UNITS
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C.

D.

4. Provide leakage testing and pressure ratings in compliance with AMCA 500-D test
methods.
5. Arrange in parallel or opposed-blade configuration.

Damper Operators: Electric specified in Section 230913 - Instrumentation and Control Devices
for HVAC.

TAMCO 1500 (return air) or 9000 with "SC" option (outside and relief air) dampers shall be
used as basis of design, with no equivalent.

2.08 ULTRAVIOLET LIGHTS

A.

=

Manufacturers:
1. UV Resources.

Tested and recognized by UL 153, UL 1598, and UL 1995 for luminaries, heating, and cooling
equipment.

UV-C Short Wave Light Array Performance: Provide not less than 190 microwatts/sq in.
Factory assemble and test UV-C fixtures in air handling unit.

Materials:

1. Provide UV-C resistant polymeric materials or shield from direct or indirect UV-C light with
UV-C tolerant material.

2.  UV-C Fixtures: Stainless steel to resist corrosion.

Lamp Life: 9000 hours minimum with no more than 20 percent loss of output after two years of
continuous use.

Mount UV-C fixtures on slide-out rack to enable servicing from unit exterior via access door.
View Port: Provide with cover to allow viewing of UV-C light array.

Control Panel: Provide control panel for each UV-C light array.

1. Comply with UL 508A.

2. Use components marked with minimum SCCR (Short Circuit Current Rating).

3. Provide enclosure with NEMA 4X rating for prevention of corrosion and water ingress.
4.  Provide control panel with current sensor to indicate status of UV-C array.

Safety Features:

1.  Treat view port and other windows to assure UV-C energy emitted is below threshold limit
specified by American Conference of Governmental Industrial Hygienists (ACGIH).

2.  Provide mechanical interlock switch to disconnect power to UV-C fixtures when opening
access door.

3. Provide externally mounted, on-off, disconnect, and shutoff switch with lockout/tagout that
disconnects UV-C power and prevents unwanted operation of UV-C lights.

2.09 ACCESS SECTION

A.

B.

Provide where indicated on drawings to allow for inspection, cleaning, and maintenance of
field-installed components.

Construct access doors same as previously specified within this Section.

2.10 AIR BLENDER SECTION

A.
B.

ETI Project #2026-151

Provide factory engineered air mixers incorporating fixed blades with no moving parts.

Construction:
1. Material: 0.80-inch aluminum, galvanized steel, or stainless steel.
2. Welded and mechanically fastened.

Factory install with adequate distances upstream and downstream, based on cataloged
performance with a minimum, effectiveness of 70 percent outside air or within plus/minus 6
degrees F of theoretical mixed air temperature, at a minimum distance of one mixer diameter
downstream of the mixer.
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D.

Include pressure loss due to mixer design and mixer-to-plenum ratio in the pressure drop rating
for the static air mixer.

2.11 TURNING AND DISCHARGE PLENUM SECTION

A.
B.

Provide plenum to efficiently turn and discharge air.

Acoustical Liner:

1.  Fabricate from corrosion-proof, perforated stainless steel with completely encapsulated
fiberglass insulation.

2. Inno case shall insulation fibers be exposed to the air stream, nor shall the insulation
material or separation material ablate. Prevent breakaway, flake off, or delamination when
tested at 9000 fpm in accordance with UL 181.

212 ELECTRICAL

A.

B.

C.

The electrical connections for all electrical components in each unit shall be wired by the AHU
manufacturer to the exterior of the unit for field connection.

Marine Lights:
1. Provide factory-mounted, water- and dust-resistant LED fixture(s) where indicated on
drawings, with the following characteristics:
a. Non-ferrous metal housing.
b. Glass or polycarbonate lens.
c. Instant on white light with minimum 8,000 hour service life.
2.  Switches
a. Alllights on a unit shall be wired in the factory to a single on-off switch with an
integral timer adjustable for up to forty five minutes.
b. Lighting circuit(s) shall be wired by the AHU Manufacturer to a common junction box
separate from the VFD or starter so the lights can remain on when the main
disconnect to the unit is on or off.

Provide factory installed service module including GFCI receptacle independent from load side;
designed to receive power from field supplied 120 volt source for each fan section.

2.13 CONTROLS

A

B.

Control equipment and sequence of operation are specified in 230913 - Instrumentation and
Control Devices for HVAC and as indicated on plans.

Provide empty conduit from each factory-mounted control device to a junction box mounted on
the unit exterior for field installation of controls wiring.

PART 3 EXECUTION
3.01 INSTALLATION

A.

B.
C.

ETI Project #2026-151

For floor-mounted units, provide 6 inch high concrete housekeeping pads. Confirm height with
required condensate trap depth prior to pad installation.

Install in accordance with manufacturer's instructions.

Install assembled unit on 1/2" neoprene pad vibration isolators. Install isolated fans with
resilient mountings and flexible electrical leads.

Make connections to coils with unions or flanges. Install piping adjacent to unit and provide
necessary piping components to allow service and maintenance.

Hydronic Caoils:

1. Hydronic Coils: Connect water supply to leaving air side of coil (counterflow
arrangement).

2.  Locate water supply at bottom of supply header and return water connection at top.

3. Ensure water coils are drainable and provide drain connection at low points.

4. Coil sections with multiple coils shall be provided with isolation valves for independent
isolation.
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G.
H.

l.
3.02 FIE
A.
B.
C.

D.

Install external, insulated pipe chases for all outdoor units with hydronic or steam coils.
Exposed piping within the air handling air tunnel shall be insulated per specifications.

Cooling Coils:
1.  Pipe drain and overflow to nearest floor drain.

Field-wire each factory provided control for field installation.

LD QUALITY CONTROL

Perform field portions of testing specified in the "Testing Requirements" subsection.
Manufacturer's authorized representative shall be present for all specified field testing.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
field-assembled components and equipment installation, including piping and electrical
connections. Report results in writing.

1. Leak Test: After installation, fill water and steam coils with water and test coils and
connections for leaks. Repair leaks and retest until no leaks exist.

2. Charge refrigerant coils with refrigerant and test for leaks. Repair leaks and retest until no
leaks exist.

3. Fan Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation. Remove malfunctioning units, replace with new
units, and retest.

4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Submit certified field test reports.

3.03 SYSTEM STARTUP

A.

B.

C.
D.

Provide manufacturer's field representative to perform systems startup in conjunction with
contractor and owner.

Prepare and start equipment and systems in accordance with manufacturers' instructions and
recommendations.

Adjust for proper operation within manufacturer's published tolerances.
UV-C system to be commissioned by manufacturer field representative.

3.04 CLOSEOUT ACTIVITIES

A

B.

ETI Project #2026-151

Demonstration: Demonstrate operation of system to Owner's personnel.

1. Use operation and maintenance data as reference during demonstration.
2. Conduct walking tour of project.

3.  Briefly describe function, operation, and maintenance of each component.

Training: Train Owner's personnel on operation and maintenance of system.

1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.

2. Provide minimum of two hours of training.

3. Instructor: Manufacturer's training personnel.

4. Location: At project site.

END OF SECTION 237116
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SECTION 238200
CONVECTION HEATING AND COOLING UNITS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Fan-coil units.
1.02 RELATED REQUIREMENTS

A. Section 260583 - Wiring Connections: Electrical characteristics and wiring connections.
Installation of room thermostats. Electrical supply to units.

1.03 REFERENCE STANDARDS
A. AHRI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils; 2001, with Addenda (2011).
B. AHRI 440 - Performance Rating of Room Fan-Coils; 2008.

C. AHRI Directory of Certified Product Performance - Air-Conditioning, Heating, and Refrigeration
Institute (AHRI); Current Edition.

D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.
E. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.
1.04 SUBMITTALS

A. See Front End Specifications for Administrative Requirements for submittal procedures.
B. Product Data: Provide typical catalog of information including arrangements.

C. Selection Samples: For each finish product specified, color chart representing manufacturer's
full range of available colors.

D. Certificates: Certify that coils are tested and rated in accordance with AHRI 410.
E. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements for additional provisions.
2. Extra Filters: One set of each type and size.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with minimum three years documented experience.

B. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.

PART 2 PRODUCTS
2.01 FAN-COIL UNITS

A. Performance Data and Safety Requirements:
1. Unit capacities certified in accordance with AHRI 440.
2. Provide products listed, classified, and labeled by Underwriters Laboratories Inc. (UL),

Intertek (ETL), or testing firm acceptable to authority having jurisdiction as suitable for
purpose indicated.

3. Insulation to comply with NFPA 90A requirements for flame spread and smoke generation.
4. Equipment wiring to comply with requirements of NFPA 70.

B. Required Directory Listings: AHRI Directory of Certified Product Performance - Air-
Conditioning, Heating, and Refrigeration Institute (AHRI).
C. Cails:
1. Evenly spaced aluminum fins mechanically bonded to copper tubes.
2. Water Coil: Suitable for working temperatures not less than 200 degrees F.
3. Provide drain pan under cooling coil easily removable for cleaning.

ETI Project #2026-151
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Finish: Factory applied baked primer coat on visible surfaces of enclosure or cabinet.

Fans: Centrifugal forward-curved double-width wheels, statically and dynamically balanced,
direct driven.

Motor: Tap wound multiple speed permanent split capacitor with sleeve bearings, resiliently
mounted.
Controls:
1. Controls Interface:
a. Relay board.
b. 24-volt transformer.
c. Inverting relays for use with standard thermostats and normally open valves.

Filter: Easily removed 2 inch thick glass fiber throw-away type, located to filter air before coil.

Electrical Characteristics:
1. See Section 260583.

PART 3 EXECUTION
3.01 INSTALLATION

A.

B.
C.
D.

F.

Install in accordance with manufacturer's recommendations.
Install equipment exposed to finished areas after walls and ceilings are finished and painted.
Do not damage equipment or finishes.

Fan-Coil Units:
1. Install as indicated.
2. Coordinate to ensure correct recess size for recessed units.

Units with Hydronic Coils:

1. Provide with shut-off valve on supply piping and tamper-proof, balancing valve with
memory stop on return piping.

2. If not easily accessible, extend air vent to exterior surface of cabinet for ease of servicing.

3. Provide float operated automatic air vents with stop valve for cabinet unit heaters, fan coil
units, and unit heaters.

Units with Cooling Coils: Connect drain pan to condensate drain.

3.02 CLEANING

A.
B.
C.

ETI Project #2026-151
IWCC Clark Hall
Air Handling Unit Replacement

After construction and painting is completed, clean exposed surfaces of units.
Vacuum clean coils and inside of units.

Touch-up marred or scratched surfaces of factory-finished cabinets using finish materials

furnished by the manufacturer.

. \\\'.IHIH,',
Install new filters. \ "y,
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END OF SECTION 238200
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SECTION 260101
COMMON ELECTRICAL WORK

PART 1 GENERAL 2 o, 10/22/2026 .+ ¥ S

1.01 SCOPE Dl

A.
B.

- .. o
s R TP

This Section shall apply to all Contractors and Subcontractors. iy

The work covered by this Section of the Specifications consists of furnishing all labor and
materials (unless otherwise specified) and in performing all operations necessary for the
installation of the complete electronic and electrical system as required by terms and conditions
of the Contract. The work shall also include the completion of such details of electrical work not
mentioned or shown which are necessary for the successful operation of all electrical and
electronic systems described on the drawings or required by these Specifications.

The work in this Contract involves the installation of new work as well as work on the Site and
may include demolition and renovation work. It shall be this Contractor's responsibility to visit
the site so that he may ascertain all existing conditions which may affect the work under his
Contract. No additional compensation will be granted for additional work required by this
Contractor for his failure to visit the jobsite and determine existing conditions. This Contractor
shall provide all labor and materials required to complete the work described in the Plans and
Specifications and as may be required for a ready to operate installation.

Generally the removal and repairing of existing floors, walls, ceilings, etc., in the remodeled
areas where required for the installation of conduit, lights, panels, etc., shall be provided by the
General Contractor under the direction of this Contractor. Holes required through floors, walls,
and roof of the building shall be provided by this Contractor. If specifically shown to be done by
this Contractor, this Contractor shall include in his Contract price the removal and replacement
of general construction materials as required.

1.02 DEFINITIONS

A.

B.

Where the terms "provide" or "shall be" are used in the Specifications or Plans, they shall be
taken to mean, "the Electrical Contractor shall furnish and install".

Where the word "electrical" is used in these Specifications and Plans it shall mean both
"electrical and electronic" as the case may be.

The term "Contractor" used throughout Division 26, 27, and 28 of these Specifications shall be
understood to mean the Electrical Contractor.

The term "as shown on the drawings" has been omitted from this Specification, but it shall be
understood that the drawings and Specifications complement one another and items specified
shall also meet the criteria set forth on the drawings.

1.03 DRAWINGS

A.

The drawings which constitute a part of this Contract indicate the general arrangement of
circuits and outlets, locations of switches, panelboards, and other work. The Drawings and
Specifications are complimentary each to the other, and what is called for by one shall be
binding as if called for by both. Data presented on these drawings are as accurate as planning
can determine, but accuracy is not guaranteed and field verification of all dimensions, locations,
levels, etc., to suit field conditions is required. Review all Architectural, Structural, and
Mechanical Plans and adjust all work to conform to all conditions shown therein. The
Architectural Drawings shall take precedence over all other drawings as to dimensions.

ETI Project #2026-151 COMMON ELECTRICAL WORK
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1.04 CONFLICTS

A.

Any conflict noted between (1) the Drawings; (2) Specifications; or (3) Drawings and
Specifications; or (4) between Plans and Codes or Ordinances or (5) between the Plans or
Specifications and Manufacturer's installation recommendations shall be immediately brought
to the attention of the Architect for clarification. If conflicts are discovered prior to bidding and
there is not sufficient time to obtain a clarification from the Architect prior to bidding, the
Contractor shall bid the larger quantity or better quality of work. All conflicts shall be brought to
the attention of the Architect when discovered and before installation.

Contractor shall be responsible to field measure and confirm mounting heights and locations of
electrical equipment with respect to counters, radiation, etc. Do not scale distances off the
Electrical Plans. Use actual building dimensions from the Architectural Drawings.

1.05 WORK IN EXISTING BUILDINGS

A.

All work in existing buildings, indicated on the drawings or specified herein, shall be executed
with a minimum amount of interference with the normal activities of the occupants of the
building. No services or utilities shall be interrupted without previous scheduling time of the
same with the Owner and receipt of his approval. Changing of the electrical system, telephone
system, and other major events shall be arranged and be agreeable with the Owner to length
and time of downtime. All work shall be scheduled in advance with the Owner and shall not
proceed without the Owner's written approval.

The Owner shall be notified before starting to weld or cut. Fire extinguishers shall be
immediately accessible when welding or cutting with an open flame or arc. Welding or cutting
with an open flame or arc must be stopped in a timely fashion before leaving premises.

Noisy operations such as those involving use of air hammers, etc., in demolition, or cutting of
openings shall be scheduled with the Owner.

Typically, the Owner will continue to occupy the building and carry on normal activity. Each
Contractor shall protect the occupied areas from dust, smoke, etc., by a method approved by
the Owner/Architect.

1.06 EXAMINATION OF SITE

A

Prior to submitting a bid, this Contractor shall visit the site of the job and ascertain all conditions
affecting the proposed electrical installation and make provisions as to the cost thereof. No
additional compensation will be granted for additional work required by this Contractor for
failure to visit jobsite and determine existing conditions. The Contractor shall verify location and
size of existing systems that are to be connected to, routed around, or extended from.

The Contractor shall verify with the City and Utility Companies, and Owner, etc., the location of
any existing overhead or buried utilities on or near the site. The Contractor shall verify
requirements for connecting into existing utilities with the City and Utility Company, and Owner
and connect into as required. Failure to determine existing conditions or the nature of new
connections will not be considered a basis for the granting of additional compensation.

1.07 PRIOR APPROVAL

A

ETI Project #2026-151

The Contractors attention is directed to the requirement of "prior approval”" for materials to be
supplied in this project if they are not specifically designated as a specified manufacturer or
approved equal.

Prior approval requires that literature be submitted to the Architect/Engineer a minimum of ten
(10) working days prior to the bidding date. This submitted material shall be informative
enough to allow the Engineer to give approval. This approval is a tentative approval and does
not imply anything but approval to bid.
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1.08 SHOP DRAWINGS

A.

D.

The Contractor shall submit Shop Drawings of all items of equipment listed in this Specification
and on the Drawings. Shop Drawings shall also include light fixtures, wiring devices,
disconnect switches, panels, etc. provided under this Contract. Shop Drawings shall be
submitted whether they are the exact specified manufacturer's numbers or a different
manufacturer and number.

Where an item or portion of the equipment differs from the Specifications, this fact shall be
called to the attention of the Engineer to permit evaluation of the alternate item. Approval of the
equipment will be only to the degree that the information is shown on the submittal and it shall
not be construed to mean approval of items, materials, or details not shown but which are
required by the Specification or Plans.

Shop Drawings will be reviewed to the extent of the information shown on the submittal.
Review of an item of equipment cannot be construed to mean approval for components of that
item of equipment for which no information is furnished to show compliance with Plans and
Specifications. Where additional work, controls, wiring, components, etc., are required to install
and or make an operable system, or such controls, wiring components etc., are required by the
Plans and Specifications, the approval of these drawings shall not relieve the Contractor from
furnishing all items and the quantity required.

Shop Drawings shall indicate manufacturer's delivery time for the item after receipt of approval
by the Engineer.

1.09 USE OF OTHER THAN SPECIFIED EQUIPMENT

A.

All equipment installed on the project shall be the specified equipment shown on the drawings.
If the Contractor uses different approved equipment than what was specified, all additional
work or components required to make an operable system shall be made without additional
cost to the Owner. The Contractor shall be held responsible for selecting different approved
equipment so that equipment will fit into the available space provided for the specified
equipment.

1.10 PERMITS AND LICENSES

A

Obtain and pay all permits and licenses required and furnish the Architect for the Owner a
certificate of final inspection and approval from the Local Authority having jurisdiction over this
electrical installation.

1.11 WARRANTY

A.

The entire electrical system installed under this Contract shall be left in proper working order.
Replace, without additional charge, any work or material (except materials not furnished by the
Electrical Contractor) which develops defects from ordinary wear and tear within one (1) year
from the date of acceptance, or provide extended warranty, as specified. All new material and
equipment shall be warranted against defects in composition, design, or workmanship. Lamps
shall be warranted for their published life. Warranty certificates shall be furnished on special
equipment.

1.12 PROGRESS OF WORK AND DOWNTIME

A.

ETI Project #2026-151

Order the progress of the electrical work so as to conform to the progress of the work as
scheduled in the Specifications and complete the entire installation as soon as the condition of
the building will permit. Any cost resulting from defective or ill-timed work performed under this
Section shall be borne by this Contractor.

As much of this building may be occupied when construction is ongoing it will be of prime
importance to coordinate downtime of electrical systems with the Owner. Changing of the
electrical entrance and other major events shall be arranged and be agreeable with the Owner
to length and time of downtime.
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1.13 COORDINATION

A.

The Contractor shall confirm dimensions noted and locations of General and Mechanical
Contractor's equipment as well as equipment to be furnished by the Owner. Verify all
equipment and motor sizes, voltage and connection requirements for equipment furnished by
others and wired under this Contract before roughing-in, and provide proper branch circuits and
connections as recommended by equipment manufacturers. Coordinate with the other
contractors to avoid interference with ductwork, structural members, grilles, cabinetwork, etc.
Motors shall not be connected to until verification has been made that motor running protection
exists.

Where the drawings indicate fixtures and equipment which are to be furnished by others (or
Owner) and which require connections to the electrical systems, the Electrical Contractor shall
furnish and install all rough-in of conduit, boxes, conductors, disconnect switches, plugs with
pigtails, receptacles etc., which are required for the final connections. Rough-in locations and
required connections shall be determined from the equipment itself or from the equipment
manufacturer's shop drawings. Final connections to the equipment shall be made by this
Contractor.

1.14 CUTTING AND PATCHING

A.

Each Contractor shall be responsible for all cutting and patching required for his work.

Carefully lay out all work in advance and where cutting, channeling, chasing, or drilling of
building surfaces is necessary for the proper installation of electrical equipment, carefully
perform this work in a manner approved by the Architect. Patching shall be done in a neat
workmanlike manner by craftsmen skilled in the trade involved and shall be prepared to receive
paint. Damaged surfaces shall be repaired at no cost to the Owner. Concrete walls shall be
cut only with rotary type drilling tools. Openings through floors and walls may be drilled up to 1"
but shall be cored over 1". Electrical equipment shall not be cut with torches, and shall be
joined only by bolting (i.e., do not weld wireways to panels, etc.).

1.15 INDUSTRY STANDARDS AND CODES

A.

ETI Project #2026-151

The complete installation shall comply with the applicable Local and State wiring ordinances,
with the regulations of the latest edition of the National Electrical Code of the National Fire
Protection Association (supplements and official interpretations included) and with the
requirements of the Power, Television, and Telephone Companies furnishing service to this
installation. The drawings and specifications take precedence when they are more stringent
than codes, ordinances, or statutes in effect, and vice versa. In addition, the following latest
industry standards, specifications, and codes are minimum requirements.

1 The National Electrical Manufacturer's Association Standards
2. The National Electrical Safety Code
3 Underwriter's Laboratories, Inc., Standards
4. International Building Code

5. International Fire Code

6. International Energy Conservation Code
7. State Health Department

8. State Building Codes

9. State Fire Codes

10. State Energy Codes

11. City Building Codes

12. City Electrical Codes

13. City Energy Code
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B. All work shall be in accordance with State and Local Codes and requirements of Local Ultilities.
Where the applicable Building Codes and the drawings or specifications do not agree, the
code shall take precedence, but only in cases where what is shown on the drawings or required
by the specifications violates the code. Where there is a Code or Utility Company requirement
and drawing or specification discrepancy the Code shall have precedence only when it is more
stringent than the item specified or shown on the drawings. Items that are allowable by the
Local Building Codes, which are less stringent than that required by the specifications or the
drawings the less stringent work, shall not be substituted.

1.16 RESPONSIBILITY OF THE CONTRACTOR

A. The Contractor and his journeymen shall have Electrical Licenses, as required by the City and
State in which work is being performed, and shall provide journeymen to work as
superintendents and/or foremen on the project. All workmen shall be skilled in their trade or
working under someone who is skilled in the trade and responsible for the work involved.

B. The Contractor shall be totally responsible for his portion of the work from the date of his
Contract until final acceptance of the building by the Owner, and must repair all damage
sustained without cost to the Owner regardless of cause. The Contractor shall use proper care
and diligence in bracing and securing all parts of the work against the elements and shall, in all
cases, judge as to the amount of protection required. Proper storage of material shall be
maintained at all times.

1.17 TEMPORARY POWER AND LIGHTING

A. The Electrical Contractor shall provide electrical wiring and light fixtures for temporary power,
heating, and lighting in construction areas.

1.18 FIRE AND SMOKE STOPPAGE

A. It shall be the responsibility of this Contractor to maintain the fire and smoke integrity of all
walls, ceilings, floors etc., through which his work passes through or into. Fire and smoke
barriers shall be provided in and around as required by Codes.

B. Where holes are required to be patched, or conduit, piping, ducts, etc., are required to be
patched around, it shall be filled with a material that is UL Classified Standard 1479 for this use
and Factory Mutual System approved.

1.19 ACCESS TO EQUIPMENT

A. All control devices, specialties, pull boxes, disconnect switches, and similar equipment shall be
so located as to provide for easy access for operation, repair and maintenance. Access shall
conform to Local Electric Codes. Access doors shall be provided if devices are concealed.

1.20 TESTS

A. At the completion of his work, the Contractor shall perform the following tests in the presence of
the Architect.

1. Test for short circuits and grounds.
2. Test to prove correct operation of all equipment, including lighting control systems.
3.  Check for balance of load on phases, and connect load to balance as closely as possible.
Should the Power Company disclose any unfavorable conditions or reactions on the
service, the Contractor shall make changes as may be suggested to properly balance the
load.
1.21 CLEAN-UP

A. The Contractor shall remove all rubbish and debris resulting from his work daily and shall leave
equipment that he installed clean and ready for operation.
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1.22 RECORD DRAWINGS

A. Maintain a clean, undamaged set of whiteprints of Contract Drawings. Mark the set to show the
actual installation where the installation varies from the work as originally shown. Mark
whichever drawing is most capable of showing conditions fully and accurately; where Shop
Drawings are used, record a cross-reference at the corresponding location on the Contract
Drawings. Give particular attention to concealed elements that would be difficult to measure
and record at a later date.

1. Mark record sets with red erasable pencil; use other colors to distinguish between
variations in separate categories of the work.

2. Mark new information that is important to the Owner, but was not shown on Contract
Drawings or Shop Drawings.

3. Note related Change Order numbers where applicable.

4. Organize record drawing sheets into manageable sets, bind with durable paper cover
sheets, and print suitable titles, dated and other identification on the cover of each set.

5. Turn Record Drawings over to the Owner with the Operation and Maintenance Manuals.

END OF SECTION 260101
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SECTION 260505
DEMOLITION FOR ELECTRICAL

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Electrical demolition.
PART 2 PRODUCTS
2.01 MATERIALS AND EQUIPMENT
A. Materials and equipment for patching and extending work: As specified in individual sections.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that abandoned wiring and equipment serve only abandoned facilities.
B. Demolition drawings are based on casual field observation and existing record documents.
C. Report discrepancies to Architect before disturbing existing installation.
D. Beginning of demolition means installer accepts existing conditions.
3.02 PREPARATION
A. Disconnect electrical systems in walls, floors, and ceilings to be removed.
B. Coordinate utility service outages with utility company.

C. Provide temporary wiring and connections to maintain existing systems in service during
construction. When work must be performed on energized equipment or circuits, use personnel
experienced in such operations.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Perform work for removal and disposal of equipment and materials containing toxic substances
regulated under the Federal Toxic Substances Control Act (TSCA) in accordance with
applicable federal, state, and local regulations. Applicable equipment and materials include, but
are not limited to:

1.  PCB-containing electrical equipment, including transformers, capacitors, and switches.

2. PCB- and DEHP-containing lighting ballasts.

3. Mercury-containing lamps and tubes, including fluorescent lamps, high intensity discharge
(HID), arc lamps, ultra-violet, high pressure sodium, mercury vapor, ignitron tubes, neon,
and incandescent.

w

Remove, relocate, and extend existing installations to accommodate new construction.
Remove abandoned wiring to source of supply.

o

D. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling
finishes. Cut conduit flush with walls and floors, and patch surfaces.

E. Disconnect abandoned outlets and remove devices. Remove abandoned outlets if conduit
servicing them is abandoned and removed. Provide blank cover for abandoned outlets that are
not removed.

F. Disconnect and remove abandoned panelboards and distribution equipment.

G. Disconnect and remove electrical devices and equipment serving utilization equipment that has
been removed.

H. Disconnect and remove abandoned luminaires. Remove brackets, stems, hangers, and other
accessories.

I.  Repair adjacent construction and finishes damaged during demolition and extension work.

J. Maintain access to existing electrical installations that remain active. Modify installation or
provide access panel as appropriate.
ETI Project #2026-151
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K. Extend existing installations using materials and methods compatible with existing electrical
installations, or as specified.

3.04 CLEANING AND REPAIR
A. Clean and repair existing materials and equipment that remain or that are to be reused.
END OF SECTION 260505
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SECTION 260519
CONDUCTORS AND CABLES

PART 1 GENERAL
1.01 SECTION INCLUDES
A.

G Mmoo

Single conductor building wire.
Wiring connectors.

Electrical tape.

Oxide inhibiting compound.
Wire pulling lubricant.

Cable ties.

Firestop sleeves.

1.02 RELATED REQUIREMENTS
A
B.

C.

D.
E.

F.

Section 078400 - Firestopping.

Section 260505 - Demolition for Electrical: Disconnection, removal, and/or extension of existing
electrical conductors and cables.

Section 260526 - Grounding and Bonding: Additional requirements for grounding conductors
and grounding connectors.

Section 260923 - Lighting Controls

Section 262100 - Electrical Service Entrance: Additional requirements for electrical service
conductors.

Section 284600 - Fire Detection and Alarm: Fire alarm system conductors and cables.

1.03 REFERENCE STANDARDS
A
B.

C.

il S

M.
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ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013 (Reapproved 2024).

ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft; 2023.

ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical
Purposes; 2010, with Editorial Revision (2020).

ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper
Conductors for Subsequent Insulation; 2004 (Reapproved 2020).

ASTM B800 - Standard Specification for 8000 Series Aluminum Alloy Wire for Electrical
Purposes - Annealed and Intermediate Tempers; 2005 (Reapproved 2021).

ASTM B801 - Standard Specification for Concentric-Lay-Stranded Conductors of 8000 Series
Aluminum Alloy for Subsequent Covering or Insulation; 2018 (Reapproved 2023).

ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic
Pressure-Sensitive Electrical Insulating Tape; 2024.

ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically
Insulating Rubber Tapes; 2020.

FS A-A-59544 - Cable and Wire, Electrical (Power, Fixed Installation); 2008a (Validated 2026).
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
NECA 104 - Standard for Installing Aluminum Building Wire and Cable; 2012.

NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical
Energy; 2021.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.
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N. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.

O. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.

P. UL 267 - Outline of Investigation for Wire-Pulling Compounds; Current Edition, Including All
Revisions.

Q. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.

R. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.

S. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.

T. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition,

Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other
sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide terminations
suitable for use with the conductors to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS

A. Project Record Documents: Record actual installed circuiting arrangements. Record actual
routing for underground circuits.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

C. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's
instructions.

1.08 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower
than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When installation
below this temperature is unavoidable, notify Architect and obtain direction before proceeding
with work.

PART 2 PRODUCTS
2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

Nonmetallic-sheathed cable is not permitted.
Underground feeder and branch-circuit cable is not permitted.

mo o

Service entrance cable is not permitted.
F. Armored cable is not permitted.
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G.

Metal-clad cable is not permitted.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A.

Oow

—Tomm

M.
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Provide products that comply with requirements of NFPA 70.
Provide products listed, classified, and labeled as suitable for the purpose intended.
Provide new conductors and cables manufactured not more than one year prior to installation.

Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, etc. as required for a complete operating system.

Comply with NEMA WC 70.

Thermoplastic-Insulated Conductors and Cables: Listed and labeled as complying with UL 83.
Thermoset-Insulated Conductors and Cables: Listed and labeled as complying with UL 44.
Conductors for Grounding and Bonding: Also comply with Section 260526.

Conductors and Cables Installed Exposed in Spaces Used for Environmental Air (only where
specifically permitted): Plenum rated, listed and labeled as suitable for use in return air
plenums.

Conductor Material:

1. Provide copper conductors except where indicated below. Conductor sizes indicated are
based on copper.

a. Substitution of aluminum conductors for copper is permitted, when approved by
Owner and authority having jurisdiction, only for the following:
1) Services: Copper conductors size 1/0 AWG and larger.
2) Feeders: Copper conductors size 1/0 AWG and larger.
b. Where aluminum conductors are substituted for copper, comply with the following:
1)  Size aluminum conductors to provide, when compared to copper sizes indicated,
equivalent or greater ampacity and equivalent or less voltage drop.
2) Increase size of raceways, boxes, wiring gutters, enclosures, etc. as required to
accommodate aluminum conductors.
3) Provide aluminum equipment grounding conductor sized according to NFPA 70.
4) Equip electrical distribution equipment with compression lugs for terminating
aluminum conductors.
c. Connections to vibrating equipment, motors, and mechanical equipment shall be
made with copper conductors only.

2. Copper Conductors: Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise
indicated.

3. Tinned Copper Conductors: Comply with ASTM B33.

4. Aluminum Conductors (only where specifically indicated or permitted for substitution): AA-
8000 series aluminum alloy conductors recognized by ASTM B800 and compact stranded
in accordance with ASTM B801 unless otherwise indicated.

Minimum Conductor Size:
1.  Branch Circuits: 12 AWG.
a. Exceptions:
1) 20 A, 120V circuits longer than 75 feet: 10 AWG, for voltage drop.
2) 20 A, 120V circuits longer than 150 feet: 8 AWG, for voltage drop.
3) 20 A, 277 V circuits longer than 150 feet: 10 AWG, for voltage drop.
2. Control Circuits: 14 AWG.

Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

Conductor Color Coding:
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1. Color code conductors as indicated unless otherwise required by the authority having
jurisdiction. Maintain consistent color coding throughout project.
2. Color Coding Method: Integrally colored insulation.
a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl
color coding electrical tape.
3. Color Code:
a. 480Y/277 V, 3 Phase, 4 Wire System:
1) Phase A: Brown.
2) Phase B: Orange.
3) Phase C: Yellow.
4) Neutral/Grounded: Gray.
b. 208Y/120V, 3 Phase, 4 Wire System:
1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.
4) Neutral/Grounded: White.
c. Equipment Ground, All Systems: Green.
d. Travelers for 3-Way and 4-Way Switching: Purple.
e. For control circuits, comply with manufacturer's recommended color code.

2.03 SINGLE CONDUCTOR BUILDING WIRE

A.

W

Manufacturers:
1. Copper Building Wire:
a. Cerro Wire LLC: www.cerrowire.com/#sle.
b. Encore Wire Corporation: www.encorewire.com/#sle.
c. General Cable Technologies Corporation: www.generalcable.com/#sle.
d. Southwire Company: www.southwire.com/#sle.
2. Aluminum Building Wire (only where specifically indicated or permitted for substitution):
a. Encore Wire Corporation: www.encorewire.com/#sle.
b. Southwire Company: www.southwire.com/#sle.
c. Stabiloy, a brand of General Cable Technologies Corporation:
www.stabiloy.com/#sle.

Description: Single conductor insulated wire.

Conductor Stranding:
1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller: Solid.
b. Size 8 AWG and Larger: Stranded.
2. Control Circuits: Stranded.

Insulation Voltage Rating: 600 V.

Insulation:

1. Copper Building Wire: Type THHN/THWN or THHN/THWN-2, except as indicated below.
a. Size 4 AWG and Larger: Type XHHW-2.
b. Installed Underground: Type XHHW-2.

2.04 WIRING CONNECTORS

A.

ETI Project #2026-151

Description: Wiring connectors appropriate for the application, suitable for use with the
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

Connectors for Grounding and Bonding: Comply with Section 260526.

Wiring Connectors for Splices and Taps:
1.  Copper Conductors Size 8 AWG and Smaller: Use twist-on insulated spring connectors.

CONDUCTORS AND CABLES

IWCC Clark Hall
Air Handling Unit Replacement

260519 -4



2. Copper Conductors Size 6 AWG and Larger: Use mechanical connectors or compression
connectors.

D. Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations
designed for terminal lugs.

2.  Provide compression adapters for connecting conductors to equipment furnished with
mechanical lugs when only compression connectors are specified.

3. Where over-sized conductors are larger than the equipment terminations can
accommodate, provide connectors suitable for reducing to appropriate size, but not less
than required for the rating of the overcurrent protective device.

4. Copper Conductors Size 8 AWG and Larger: Use mechanical connectors or compression
connectors where connectors are required.

5. Aluminum Conductors: Use compression connectors for all connections.

6. Conductors for Control Circuits: Use crimped terminals for all connections.

E. Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.

F. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.

G. Twist-on Insulated Spring Connectors: Rated 600 V, 221 degrees F for standard applications
and 302 degrees F for high temperature applications; pre-filled with sealant and listed as
complying with UL 486D for damp and wet locations.

H. Mechanical Connectors: Provide bolted type or set-screw type.
I.  Compression Connectors: Provide circumferential type or hex type crimp configuration.

J.  Crimped Terminals: Nylon-insulated, with insulation grip and terminal configuration suitable for
connection to be made.

2.05 ACCESSORIES

A. Electrical Tape:

1. Vinyl Color Coding Electrical Tape: Integrally colored to match color code indicated; listed
as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion,
and sunlight; suitable for continuous temperature environment up to 221 degrees F.

2. Vinyl Insulating Electrical Tape: Complying with ASTM D3005 and listed as complying
with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

3. Rubber Splicing Electrical Tape: Ethylene Propylene Rubber (EPR) tape, complying with
ASTM D4388; minimum thickness of 30 mil; suitable for continuous temperature
environment up to 194 degrees F and short-term 266 degrees F overload service.

4. Varnished Cambric Electrical Tape: Cotton cambric fabric tape, with or without adhesive,
oil-primed and coated with high-grade insulating varnish; minimum thickness of 7 mil;
suitable for continuous temperature environment up to 221 degrees F.

B. Oxide Inhibiting Compound: Listed; suitable for use with the conductors or cables to be
installed.

C. Wire Pulling Lubricant:
1. Listed and labeled as complying with UL 267.
2. Suitable for use with conductors/cables and associated insulation/jackets to be installed.
3.  Suitable for use at installation temperature.

D. Cable Ties: Material and tensile strength rating suitable for application.

E. Firestop Sleeves: Listed; provide as required to preserve fire resistance rating of building
elements.
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PART 3 EXECUTION
3.01 EXAMINATION

A
B.
C.

D.
E.

Verify that interior of building has been protected from weather.
Verify that work likely to damage wire and cable has been completed.

Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to
accommodate conductors and cables in accordance with NFPA 70.

Verify that field measurements are as indicated.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A.

Clean raceways thoroughly to remove foreign materials before installing conductors and
cables.

3.03 INSTALLATION

A.

mo o
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Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is diagrammatic.

2. When circuit destination is indicated without specific routing, determine exact routing
required.

3. Arrange circuiting to minimize splices.

4. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-

limited circuits in accordance with NFPA 70.

Maintain separation of wiring for emergency systems in accordance with NFPA 70.

Circuiting Adjustments: Unless otherwise indicated, when branch circuits are indicated as

separate, combining them together in a single raceway is permitted, under the following

conditions:

a. Provide no more than six current-carrying conductors in a single raceway. Dedicated
neutral conductors are considered current-carrying conductors.

b. Increase size of conductors as required to account for ampacity derating.

c. Size raceways, boxes, etc. to accommodate conductors.

7. Common Neutrals: Unless otherwise indicated, sharing of neutral/grounded conductors
among up to three single phase branch circuits of different phases installed in the same
raceway is not permitted. Provide dedicated neutral/grounded conductor for each
individual branch circuit.

2

Install products in accordance with manufacturer's instructions.
Perform work in accordance with NECA 1 (general workmanship).
Install aluminum conductors in accordance with NECA 104.

Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.

3. Do not damage conductors and cables or exceed manufacturer's recommended maximum
pulling tension and sidewall pressure.

4. Use suitable wire pulling lubricant where necessary, except when lubricant is not
recommended by the manufacturer.

Exposed Cable Installation (only where specifically permitted):
1. Route cables parallel or perpendicular to building structural members and surfaces.
2.  Protect cables from physical damage.

Paralleled Conductors: Install conductors of the same length and terminate in the same
manner.
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Q.

R.

Secure and support conductors and cables in accordance with NFPA 70 using suitable
supports and methods approved by the authority having jurisdiction. Provide independent
support from building structure. Do not provide support from raceways, piping, ductwork, or
other systems.

1. Installation Above Suspended Ceilings: Do not provide support from ceiling support
system. Do not provide support from ceiling grid or allow conductors and cables to lay on
ceiling tiles.

Install conductors with a minimum of 12 inches of slack at each outlet.

Where conductors are installed in enclosures for future termination by others, provide a
minimum of 5 feet of slack.

Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment
enclosures.

Group or otherwise identify neutral/grounded conductors with associated ungrounded
conductors inside enclosures in accordance with NFPA 70.

Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make
splices in conduit bodies or wiring gutters.

2.  Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.

4. Clean contact surfaces on conductors and connectors to suitable remove corrosion,
oxides, and other contaminates. Do not use wire brush on plated connector surfaces.

5.  Connections for Aluminum Conductors: Fill connectors with oxide inhibiting compound
where not pre-filled by manufacturer.

6. Mechanical Connectors: Secure connections according to manufacturer's recommended
torque settings.

7. Compression Connectors: Secure connections using manufacturer's recommended tools
and dies.

Insulate splices and taps that are made with uninsulated connectors using methods suitable for
the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.

Insulate ends of spare conductors using vinyl insulating electrical tape.

Field-Applied Color Coding: Where vinyl color coding electrical tape is used in lieu of integrally
colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of
tape at each termination and at each location conductors are accessible.

Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 078400.

Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.

3.04 FIELD QUALITY CONTROL

A.
B.

ETI Project #2026-151

See Section 014000 - Quality Requirements, for additional requirements.
Correct deficiencies and replace damaged or defective conductors and cables.
END OF SECTION 260519
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SECTION 260533
CONDUIT

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
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1.02 RE
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Galvanized steel rigid metal conduit (RMC).

Galvanized steel intermediate metal conduit (IMC).
PVC-coated galvanized steel rigid metal conduit (RMC).
Flexible metal conduit (FMC).

Liquid-tight flexible metal conduit (LFMC).

Galvanized steel electrical metallic tubing (EMT).

Rigid polyvinyl chloride (PVC) conduit.

Reinforced thermosetting resin conduit (RTRC).
High-density polyethylene (HDPE) conduit.

LATED REQUIREMENTS

Section 078400 - Firestopping.

Section 260526 - Grounding and Bonding.
1. Includes additional requirements for fittings for grounding and bonding.

Section 260529 - Hangers and Supports.

Section 260535 - Boxes.

Section 260534 - Surface Raceways.

Section 260553 - Identification: Identification products and requirements.

Section 262100 - Electrical Service Entrance: Additional requirements for electrical service
conduits.

1.03 REFERENCE STANDARDS

A.

B.
C.
D

m

- T em

M.
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ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2025.
ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S); 2020.
ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit; 2025.

ASTM F2160 - Standard Specification for Solid Wall High Density Polyethylene (HDPE)
Conduit Based on Controlled Outside Diameter (OD); 2022a.

ASTM F2176 - Standard Specification for Mechanical Couplings Used on Polyethylene
Conduit, Duct and Innerduct; 2017.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2020.
NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); 2025.

NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; 2014.

NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Metal
Conduit and Intermediate Metal Conduit; 2018.

NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2020.

NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing;
2021.

NEMA TC 7 - Solid-Wall Coilable and Straight Electrical Polyethylene Conduit; 2021.

CONDUIT
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N. NEMA TC 14 (SERIES) - Reinforced Thermosetting Resin Conduit and Fittings Series; 2015.

O. NEMA TC 14.BG - Belowground Reinforced Thermosetting Resin Conduit (RTRC) and Fittings;
2015 (Reaffirmed 2020).

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

o

UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.

UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.

UL 360 - Liquid-Tight Flexible Metal Conduit; Current Edition, Including All Revisions.
UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.

UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition,
Including All Revisions.

UL 651A - High Density Polyethylene (HDPE) Conduit; Current Edition, Including All Revisions.

UL 746C - Polymeric Materials — Use in Electrical Equipment Evaluations; Current Edition,
Including All Revisions.

<c-Howno

x =

<

UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.

N

UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.

AA. UL 2419 - Outline of Investigation for Electrically Conductive Corrosion Resistant Compounds;
Current Edition, Including All Revisions.

BB. UL 2420 - Belowground Reinforced Thermosetting Resin Conduit (RTRC) and Fittings; Current
Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate minimum sizes of conduits with actual type and quantity of conductors to be
installed, including adjustments for conductor sizes increased for voltage drop.

2. Coordinate arrangement of conduits with structural members, ductwork, piping,
equipment, and other potential conflicts.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment.

4. Coordinate work to provide roof penetrations that preserve integrity of roofing system and
do not void roof warranty.

5.  Notify Architect of conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

B. Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit between
termination points is complete.

1.05 SUBMITTALS

A. Product Data: Provide manufacturer's standard catalog pages and data sheets for conduits
and fittings.

B. Project Record Documents: Record actual routing for conduits installed underground, conduits
embedded within concrete slabs, and conduits 2-inch (563 mm) trade size and larger.

1.06 QUALITY ASSURANCE

A. Product Listing Organization Qualifications: Organization recognized by OSHA as Nationally
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's

instructions.
WCC Crrk Hall
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PART 2 PRODUCTS
2.01 CONDUIT APPLICATIONS

A.

B.

ETI Project #2026-151

Do not use conduit and associated fittings for applications other than as permitted by NFPA 70,
manufacturer's instructions, and product listing.

Unless otherwise indicated and where not otherwise restricted, use conduit types indicated for
specified applications. Where more than one listed application applies, comply with most
restrictive requirements. Where conduit type for particular application is not specified, use
galvanized steel rigid metal conduit.

Underground:

1. Under Slab on Grade: Use galvanized steel rigid metal conduit (RMC), galvanized steel
intermediate metal conduit (IMC), PVC-coated galvanized steel rigid metal conduit (RMC),
rigid PVC conduit, or reinforced thermosetting resin conduit (RTRC).

2. Exterior, Direct-Buried: Use galvanized steel rigid metal conduit (RMC), galvanized steel
intermediate metal conduit (IMC), PVC-coated galvanized steel rigid metal conduit, rigid
PVC conduit, or reinforced thermosetting resin conduit (RTRC).

3. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal
conduit below grade prior to emerging from underground.

4. Where rigid polyvinyl (PVC) conduit larger than 2 inch (53 mm) trade size is provided, use
galvanized steel rigid metal conduit elbows, PVC-coated galvanized steel rigid metal
conduit elbows, or Reinforced thermosetting resin conduit (RTRC) for bends.

5.  Where galvanized rigid metal conduit (RMC), galvanized steel intermediate metal conduit
(IMC), or galvanized steel electrical metallic tubing (EMT) emerges from concrete into sail,
use corrosion protection tape, factory-applied corrosion protection coating, or field-applied
corrosion protection compound acceptable to authorities having jurisdiction to provide
supplementary corrosion protection for minimum of 4 inches on either side of where
conduit emerges.

Embedded Within Concrete:

1. Within Slab on Grade: Not permitted.

2. Within Slab Above Ground: Not permitted.

3. Within Concrete Walls Above Ground: Use galvanized steel rigid metal conduit (RMC),
galvanized steel intermediate metal conduit (IMC), PVC-coated galvanized steel rigid
metal conduit (RMC), rigid PVC conduit, or reinforced thermosetting resin conduit (RTRC).

4.  Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal
conduit (RMC), galvanized steel intermediate metal conduit (IMC), or galvanized steel
electrical metallic tubing (EMT) where emerging from concrete.

Concealed Within Masonry Walls: Use galvanized steel rigid metal conduit (RMC), galvanized
steel intermediate metal conduit (IMC), or rigid PVC conduit.

Concealed Within Hollow Stud Walls: Use galvanized steel rigid metal conduit (RMC),
galvanized steel intermediate metal conduit (IMC), or galvanized steel electrical metallic tubing
(EMT).

Concealed Above Accessible Ceilings: Use galvanized steel rigid metal conduit (RMC),
galvanized steel intermediate metal conduit (IMC), or galvanized steel electrical metallic tubing
(EMT).

Interior, Damp or Wet Locations: Use galvanized steel rigid metal conduit (RMC) or galvanized
steel intermediate metal conduit (IMC).

Exposed, Interior, Not Subject to Physical Damage: Use galvanized steel rigid metal conduit
(RMC), galvanized steel intermediate metal conduit (IMC), or galvanized steel electrical metallic
tubing (EMT).

Exposed, Exterior, Not Subject to Severe Physical Damage: Use galvanized steel rigid metal
conduit (RMC) or galvanized steel intermediate metal conduit (IMC).

CONDUIT
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K. Connections to Luminaires Above Accessible Ceilings: Use flexible metal conduit.
1. Maximum Length: 6 feet.

L. Flexible Connections to Vibrating Equipment:

Dry Locations: Use flexible metal conduit (FMC).

Damp, Wet, or Corrosive Locations: Use liquid-tight flexible metal conduit.
Maximum Length: 6 feet unless otherwise indicated.

Vibrating equipment includes, but is not limited to:

a. Transformers.

b. Motors.

2.02 CONDUIT - GENERAL REQUIREMENTS
A. Comply with NFPA 70.
Electrical Service Conduits: See Section 262100 for additional requirements.

hropnb-=

Fittings for Grounding and Bonding: See Section 260526 for additional requirements.
Provide conduit, fittings, supports, and accessories required for complete raceway system.
Provide products listed, classified, and labeled as suitable for purpose intended.

mmo o w

Minimum Conduit Size, Unless Otherwise Indicated:

Branch Circuits: 3/4-inch trade size.

Branch Circuit Homeruns: 3/4-inch trade size.

Flexible Connections to Luminaires: 3/8-inch trade size.
Underground, Interior: 3/4-inch trade size.
Underground, Exterior: 1-inch trade size.

aoblrowN=

G. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Description: NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.
B. Fittings:
1. Nonhazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B or UL 6.
2. Material: Use steel.
a. Do not use die cast zinc fittings.
3. Connectors and Couplings: Use threaded type fittings only. Threadless fittings, including
set screw and compression/gland types, are not permitted.

2.04 GALVANIZED STEEL INTERMEDIATE METAL CONDUIT (IMC)

A. Description: NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with
ANSI C80.6 and listed and labeled as complying with UL 1242.
B. Fittings:
1. Nonhazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B or UL 1242.
2. Material: Use steel.
a. Do not use die cast zinc fittings.
3. Connectors and Couplings: Use threaded type fittings only. Threadless fittings, including
set screw and compression/gland types, are not permitted.

2.05 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Description: NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl
chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as complying with UL
6.
B. Exterior Coating: Polyvinyl chloride (PVC), nominal thickness of 40 mil, 0.040 inch.
ETI Project #2026-151
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C. PVC-Coated Boxes and Fittings:
1. Manufacturer: Same as manufacturer of PVC-coated conduit to be installed.
2. Nonhazardous Locations: Use boxes and fittings listed and labeled as complying with UL
514A, UL 514B, or UL 6.
3. Material: Use steel.
4. Exterior Coating: Polyvinyl chloride (PVC), minimum thickness of 40 mil, 0.040 inch.

D. PVC-Coated Supports: Furnish with exterior coating of polyvinyl chloride (PVC), minimum
thickness of 15 mil, 0.015 inch.

2.06 FLEXIBLE METAL CONDUIT (FMC)

A. Description: NFPA 70, Type FMC standard-wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems.

B. Fittings:
1. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

2. Material: Use steel.
a. Do not use die cast zinc fittings.

2.07 LIQUID-TIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. Description: NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal
conduit listed and labeled as complying with UL 360.

B. Fittings:
1. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

2. Material: Use steel.
a. Do not use die cast zinc fittings.

2.08 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)

A. Description: NFPA 70, Type EMT galvanized steel electrical metallic tubing complying with
ANSI C80.3 and listed and labeled as complying with UL 797.
1. Provided factory painted conduit as indicated in 26 05 53 Identification for Electrical

Systems
B. Fittings:
1.  Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

2. Material: Use steel.
a. Do not use die cast zinc fittings.
3. Connectors and Couplings: Use compression/gland or set-screw type.
a. Do not use indenter type connectors and couplings.
4. Damp or Wet Locations, Where Permitted: Use fittings listed for use in wet locations.

2.09 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A. Description: NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated,
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees
C.

B. Fittings:

1. Manufacturer: Same as manufacturer of conduit to be connected.
2. Description: Fittings complying with NEMA TC 3 and listed and labeled as complying with
UL 651; material to match conduit.
2.10 REINFORCED THERMOSETTING RESIN CONDUIT (RTRC)

A. Applications:
1. Underground, Direct-Buried: Use belowground (BG), DB (direct burial) RTRC.
ETI Project #2026-151
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B. Description: NFPA 70, Type RTRC reinforced thermosetting resin conduit complying with
NEMA TC 14 (SERIES).
1.  Belowground (BG) RTRC: Comply with NEMA TC 14.BG and list and label as complying
with UL 2420.

C. Supports: As recommended by manufacturer.

D. Fittings: Same type and manufacturer as conduit to be connected.
1. Cement-Tight Joints: Use bonded coupling or bell and spigot.
2. Cement-Tight and Watertight Joints: Use adhesive and manufacturer's standard gaskets.

2.11 HIGH-DENSITY POLYETHYLENE (HDPE) CONDUIT
A. Description: NFPA 70, Type HDPE high-density polyethylene solid-wall conduit complying with
ASTM F2160 and NEMA TC 7; list and label as complying with UL 651A; Schedule 40 unless
otherwise indicated.
B. Joining Methods: Approved by HDPE conduit manufacturer.
C. Mechanical Fittings: Comply with ASTM F2176; list and label as complying with UL 651A.
2.12 ACCESSORIES
A. Corrosion Protection Tape: PVC-based, minimum thickness of 20 mil, 0.020 inch.

B. Conduit Joint Compound: Corrosion-resistant, electrically conductive compound listed as
complying with UL 2419; suitable for use with conduit to be installed.

C. Solvent Cement for PVC Conduit and Fittings: As recommended by manufacturer of conduit
and fittings to be installed.

D. Epoxy Adhesive for RTRC Conduit and Fittings: As recommended by manufacturer of conduit
and fittings to be installed.

E. Adhesive for HDPE and RTRC Conduit:

1.  Specifically designed for bonding dissimilar materials in lieu of transition fittings, including
but not limited to polyethylene, fiberglass, PVC, aluminum, and steel; UL 746C
recognized.

2.  Approved by adhesive manufacturer for use with materials to be joined.

F. Pull Strings: Use nylon or polyester tape with average breaking strength of not less than 1,250
Ibf.

G. Sealing Systems for Concrete Penetrations:
1. Sleeves: Provide water stop ring or cement coating that bonds to concrete to prevent
water infiltration.
2. Rate for minimum of 40 psig; suitable for sealing around conduits to be installed.

H. Sealing Systems for Roof Penetrations: Premanufactured components and accessories as
required to preserve integrity of roofing system and maintain roof warranty; suitable for conduits
and roofing system to be installed; designed to accommodate existing penetrations where
applicable.

I.  Firestop Sleeves: Listed; provide as required to preserve fire resistance rating of building
elements.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive conduits.

C. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

ETI Project #2026-151
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Install conduit in accordance with NECA 1.

Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.

Install intermediate metal conduit (IMC) in accordance with NECA 101.

Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by

manufacturer.

m

Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.

G. Conduit Routing:

1.
2.

3.
4.

N

10.
11.

12.
13.

14.

Unless dimensioned, conduit routing indicated is diagrammatic.

When conduit destination is indicated without specific routing, determine exact routing
required.

Conceal conduits unless specifically indicated to be exposed.

Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.

b. Mechanical equipment rooms.

c. Within joists in areas with no ceiling.

Unless otherwise approved, do not route exposed conduits:

a. Across floors.

b. Across roofs.

c. Across top of parapet walls.

d. Across building exterior surfaces.

Conduits installed underground or embedded in concrete may be routed in shortest
possible manner unless otherwise indicated. Route other conduits parallel or
perpendicular to building structure and surfaces, following surface contours where
practical.

Arrange conduit to maintain adequate headroom, clearances, and access.

Arrange conduit to provide no more than equivalent of four 90-degree bends between pull
points.

Arrange conduit to provide no more than 150 feet between pull points.

Route conduits above water and drain piping where possible.

Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at
sealing fittings where moisture may collect.

Maintain minimum clearance of 6 inches between conduits and piping for other systems.
Maintain minimum clearance of 12 inches between conduits and hot surfaces. This
includes, but is not limited to:

a. Heaters.
b. Hot water piping.
c. Flues.

Group parallel conduits in same area on common rack.

H. Conduit Support:

1.

2.

3.

4.

5.

6.

ETI Project #2026-151

Secure and support conduits in accordance with NFPA 70 using suitable supports and

methods approved by authorities having jurisdiction; see Section 260529.

Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.

Installation Above Suspended Ceilings: Do not provide support from ceiling support

system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

Use conduit strap to support single surface-mounted conduit.

a. Use clamp back spacer with conduit strap for damp and wet locations to provide
space between conduit and mounting surface.

Use metal channel/strut with accessory conduit clamps to support multiple parallel

surface-mounted conduits.

Use conduit clamp to support single conduit from beam clamp or threaded rod.
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9.

10.

Use trapeze hangers assembled from threaded rods and metal channel/strut with

accessory conduit clamps to support multiple parallel suspended conduits.

Use of spring steel conduit clips for support of conduits is permitted only as follows:

a. Support of electrical metallic tubing (EMT) up to 1-inch (27 mm) trade size concealed
above accessible ceilings and within hollow stud walls.

Use of wire for support of conduits is not permitted.

Where conduit support intervals specified in NFPA 70 and NECA standards differ, comply

with most stringent requirements.

I.  Connections and Terminations:

1.

2.

3.

6.

7.

Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized
steel conduits prior to making connections.

Where two threaded conduits must be joined and neither can be rotated, use three-piece
couplings or split couplings. Do not use running threads.

Use suitable adapters where required to transition from one type of conduit to another.
Provide drip loops for liquid-tight flexible conduit connections to prevent drainage of liquid
into connectors.

Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock
nuts for dry locations and raintight hubs for wet locations.

Provide insulating bushings, insulated throats, or listed metal fittings with smooth, rounded
edges at conduit terminations to protect conductors.

Secure joints and connections to provide mechanical strength and electrical continuity.

J. Penetrations:

1.

2.
3.

o0k

Do not penetrate or otherwise notch or cut structural members, including footings and
grade beams, without approval of Structural Engineer.

Make penetrations perpendicular to surfaces unless otherwise indicated.

Provide sleeves for penetrations as indicated or as required to facilitate installation. Set
sleeves flush with exposed surfaces unless otherwise indicated or required.

Conceal bends for conduit risers emerging above ground.

Provide suitable sealing system where conduits penetrate exterior wall below grade.
Where conduits penetrate waterproof membrane, seal as required to maintain integrity of
membrane.

Make penetrations for roof-mounted equipment within associated equipment openings and
curbs where possible to minimize roofing system penetrations. Where penetrations are
necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty.

Install firestopping to preserve fire resistance rating of partitions and other elements; see
Section 078400.

K. Underground Installation:

1.
2.

3.

4.

Provide trenching and backfilling.

Minimum Cover, Unless Otherwise Indicated or Required:

a. Underground, Exterior: 18 inches.

Provide underground warning tape in accordance with Section 260553 along entire
conduit length for service entry conduits and where noted on plans.

Provide traceable pull wire in all spare conduits and conduits used for telecommunications
cabling.

L. Embedment Within Structural Concrete Slabs (only where approved by Structural Engineer):

1.

Secure conduits to prevent floating or movement during pouring of concrete.

M. Conduit Movement Provisions: Where conduits are subject to movement, provide expansion
and expansion/deflection fittings to prevent damage to enclosed conductors or connected
equipment. This includes, but is not limited to:

1.

ETI Project #2026-151

Where conduits cross structural joints intended for expansion, contraction, or deflection.
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R.

2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit
installed above ground to compensate for thermal expansion and contraction.

3.  Where calculated in accordance with NFPA 70 for reinforced thermosetting resin conduit
(RTRC) conduit installed above ground to compensate for thermal expansion and
contraction.

4. Where conduits are subject to earth movement by settlement or frost.

Conduit Sealing:

1.  Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is not
limited to:

a. Where conduits enter building from outside.

b. Where service conduits enter building from underground distribution system.
c. Where conduits enter building from underground.

d. Where conduits may transport moisture to contact live parts.

2.  Where conduits cross barriers between areas of potential substantial temperature
differential, use foam conduit sealant at accessible point near penetration to prevent
condensation. This includes, but is not limited to:

a. Where conduits pass from outdoors into conditioned interior spaces.
b. Where conduits pass from unconditioned interior spaces into conditioned interior
spaces.

Provide pull string in each empty conduit and in conduits where conductors and cables are to
be installed by others. Leave minimum slack of 12 inches at each end.

Provide grounding and bonding; see Section 260526.

Install no more than equivalent of four 90 degree bends between boxes. Use conduit bodies to
make sharp changes in direction, as around beams. Use hydraulic one shot bender to
fabricate bends in metal conduit larger than 1 1/4 inch size.

Identify conduits; see Section 260553.

3.03 FIELD QUALITY CONTROL

A.

B.

C.

Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or
abrasions, repair in accordance with manufacturer's instructions.

Correct deficiencies and replace damaged or defective conduits.

3.04 CLEANING

A.

Clean interior of conduits to remove moisture and foreign matter.

3.05 PROTECTION

A.

ETI Project #2026-151

Immediately after installation of conduit, use suitable manufactured plugs to provide protection
from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

END OF SECTION 260533
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SECTION 260583
WIRING CONNECTIONS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Electrical connections to equipment.
1.02 RELATED REQUIREMENTS
A. Section 260519 - Conductors and Cables.
B. Section 260533 - Conduit.
C. Section 260535 - Boxes.
D. Section 262817 - Enclosed Switches.
1.03 REFERENCE STANDARDS
A. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2020).
B. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2021.

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and
manufacturer's instructions for equipment furnished under other sections.
2. Determine connection locations and requirements.
B. Sequencing:
1. Install rough-in of electrical connections before installation of equipment is required.
2. Make electrical connections before required start-up of equipment.
1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Products: Listed, classified, and labeled as suitable for the purpose intended.
PART 2 PRODUCTS
2.01 MATERIALS
A. Cords and Caps: NEMA WD 6; match receptacle configuration at outlet provided for
equipment.
1. Colors: Comply with NEMA WD 1.
2. Cord Construction: NFPA 70, Type SO, multiconductor flexible cord with identified
equipment grounding conductor, suitable for use in damp locations.

3. Size: Suitable for connected load of equipment, length of cord, and rating of branch circuit
overcurrent protection.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that equipment is ready for electrical connection, wiring, and energization.
3.02 ELECTRICAL CONNECTIONS
A. Make electrical connections in accordance with equipment manufacturer's instructions.

B. Make conduit connections to equipment using flexible conduit. Use liquid-tight flexible conduit
with watertight connectors in damp or wet locations.

C. Connect heat producing equipment using wire and cable with insulation suitable for
temperatures encountered.
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D. Provide receptacle outlet to accommodate connection with attachment plug.

Provide cord and cap where field-supplied attachment plug is required.

F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and
equipment connection boxes.

G. Install disconnect switches, controllers, control stations, and control devices to complete
equipment wiring requirements.

H. Install terminal block jumpers to complete equipment wiring requirements.

I.  Install interconnecting conduit and wiring between devices and equipment to complete
equipment wiring requirements.

J.  Coolers and Freezers: Cut and seal conduit openings in freezer and cooler walls, floor, and

m
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