INVITATION TO BID

BID NO. 14-0128-7

REMOVE/REPLACE AIR HANDLER 1 AT THE J. TOM COLEMAN COURTHOUSE

ON-SITE MANDATORY PRE-BID CONFERENCE: 10:00 AM, DECEMBER 18, 2014

BID OPENING: 2:00 PM, JANUARY 6, 2015

THE COMMISSIONERS OF CHATHAM COUNTY, GEORGIA

ALBERT J. SCOTT, CHAIRMAN

COMMISSIONER HELEN J. STONE COMMISSIONER YUSUF K. SHABAZZ
COMMISSIONER JAMES J. HOLMES COMMISSIONER LORI L. BRADY
COMMISSIONER TONY CENTER COMMISSIONER DEAN KICKLIGHTER

COMMISSIONER PATRICK J. FARRELL COMMISSIONER PRISCILLA D. THOMAS

R. JONATHAN HART, COUNTY ATTORNEY

CHATHAM COUNTY. GEORGIA



DOCUMENT CHECK LIST

The following documents, when marked, are contained in and made a part of this Bid Package or
are required to be submitted with the bid. It is the responsibility of the bidder to read, complete
and sign, where indicated, and return these documents with his/her bid. FAILURE TO DO SO
MAY BE CAUSE FOR DISQUALIFYING THE BID.

X GENERAL INFORMATION AND INSTRUCTIONS TO BID WITH ATTACHMENTS

X SURETY REQUIREMENTS (a Bid Bond of 5% with this ITB)

X PROPOSAL

X PLANS/DRAWINGS (Contained with bid document)

X BID SCHEDULE

X PERFORMANCE BOND (Required at the time of contract)

X PAYMENT BOND (Required at the time of contract)

_ CONTRACT
X LEGAL NOTICE

X _ATTACHMENTS: A. DRUG FREE WORKPLACE; B. NONDISCRIMINATION
STATEMENT; C. DISCLOSURE OF RESPONSIBILITY STATEMENT; D. CONTRACTOR &
SUBCONTRACTOR AFFIDAVIT AND AGREEMENT E. BIDDER’S CERTIFICATION
REGARDING DEBARMENT, SUSPENSION, INELIGIBILITY AND VOLUNTARY
EXCLUSION; F. M/WBE COMPLIANCE REPORT; G. SAVE AFFIDAVIT.

X DOCUMENTATION OF ABILITY TO PERFORM BID REQUIREMENTS. THIS MAY
BE REQUIRED OF BIDDERS AFTER SUBMISSION OF BIDS.

COUNTY TAX CERTIFICATE REQUIREMENT - Contractor must supply a copy of their
Tax Certificate from their location in the State of Georgia, as proof of payment of the occupational
tax where their office is located.

CURRENT TAX CERTIFICATE NUMBER
CITY
COUNTY
OTHER




The Chatham County Board of Commissioners has established goals to increase
participation of minority and woman owned businesses. In order to accurately document
participation, businesses submitting bids or proposals are encouraged to report ownership
status. A minority or woman owned business is defined as a business with at least 51%
ownership by one or more minority/female individuals and whose daily business operations
are managed and directed by one (1) or more of the minority/woman owners. Please check
ownership status as applicable:

African-American Asian American___ Hispanic
Native American or Alaskan Indian Woman
In the award of Competitive Sealed Proposals, minority/woman participation may be one of

several evaluation criteria used in the award process when specified as such in the Request
for Proposal.

RECEIPT IS HEREBY ACKNOWLEDGED OF ADDENDA NUMBER(S)

The undersigned bidder certifies that he/she has received the above listed and marked documents
and acknowledges that his/her failure to return each, completed and signed as required, may be
cause for disqualifying his/her bid.

BY:

DATE

SIGNATURE

TITLES

COMPANY:




CHATHAM COUNTY, GEORGIA
OFFICE OF THE PURCHASING AGENT
1117 EISENHOWER DRIVE, SUITE C
SAVANNAH, GEORGIA 31406
(912) 790-1623

Date: December 3,2014 BID NO. 14-0128-7

GENERAL INFORMATION FOR INVITATION FOR BID

This is an invitation to submit a bid to supply Chatham County with construction, equipment,
supplies and/or services as indicated herein. Sealed bids will be received at the Office of the
Purchasing Agent, at The Chatham County Citizens Service Center, 1117 Eisenhower Drive,
Suite C, Savannah, Georgia 31406 up to 2:00PM, January 6, 2015 at which time they will be
opened and publicly read. The County reserves the right to reject all bids that are non-
responsive or not responsible.

Instructions for preparation and submission of a bid are contained in this Invitation For Bid
package. Please note that specific forms for submission of a bid are required. Bids must be typed
or printed in ink.

A Mandatory Pre-bid Conference has been scheduled for DECEMBER 18, 2014, at 10:00AM,
and will be conducted ON-SITE at the J. Tom Coleman Courthouse, 133 Montgomery Street,
5th Floor, Room 507, Savannah, Georgia 31401, to discuss the specifications or scope of services
and resolve any questions and/or misunderstanding that may arise. Your attendance is
MANDATORY. Bids will not be accepted from firms that are not represented at this conference.

Any changes to the conditions and specifications must be in the form of a written addendum to be
valid; therefore, the Purchasing Agent will issue a written addendum to document each approved
change. Generally when addenda are required, the bid opening date will be changed.

Chatham County has an equal opportunity purchasing policy. Chatham County seeks to ensure
that all segments of the business community have access to supplying the goods and services
needed by County programs. The County affirmatively works to encourage utilization of
disadvantaged and minority business enterprises in our procurement activities. The County
provides equal opportunity for all businesses and does not discriminate against any persons or
businesses regardless of race, color, religion, age, sex, national origin or handicap. The terms
"disadvantaged business," "minority business enterprise,” and "minority person" are more
specifically defined and explained in the Chatham County Purchasing Ordinance and Procedures
Manual, Article VII - Disadvantaged Business Enterprises Program.




SECTION I
INSTRUCTIONS TO BIDDERS

1.1 Purpose: The purpose of this document is to provide general and specific information for
use in submitting a bid to supply Chatham County with equipment, supplies, and/or
services as described herein. All bids are governed by the Code of Chatham County,
Chapter 4, Article IV, and the laws of the State of Georgia.

1.2 How to Prepare Bids: All bids shall be:

a. Prepared on the forms enclosed herewith, unless otherwise prescribed, and all
documents must be submitted.

b. Typewritten or completed with pen and ink, signed by the business owner or
authorized representative, with all erasures or corrections initialed and dated by the
official signing the bid. ALL SIGNATURE SPACES MUST BE SIGNED.

Bidders are encouraged to review carefully all provisions and attachments of this
document prior to submission. Each bid constitutes an offer and may not be
withdrawn except as provided herein.

1.3 How to Submit Bids: All bids shall be:

a. An original and duplicate copy must be submitted in a sealed opaque envelope,
plainly marked with the bid number and title, date and time of bid opening,
and company name.

b. Mailed or delivered as follows in sufficient time to ensure receipt by the Purchasing
Agent on or before the time and date specified above.

Chatham County Purchasing and Contracting
Purchasing Agent

1117 Eisenhower Drive

Suite C

Savannah, Georgia 31406.

BIDS NOT RECEIVED BY THE TIME AND DATE SPECIFIED WILL NOT BE OPENED
OR CONSIDERED.

1.4  How to Submit an Objection: Objections from bidders to this invitation to bid and/or
these specifications should be brought to the attention of the County Purchasing Agent in
the following manner:
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a. When a pre-bid conference is scheduled, bidders shall either present their
oral objections at that time or submit their written objections at least two (2)
days prior to the scheduled pre-bid conference.

b. When a pre-bid conference is not scheduled, the bidder shall submit any
objections he may have in writing not less than five (5) days prior to the
opening of the bid.

€k The objections contemplated may pertain to form and/or substance of the

invitation to bid documents. Failure to object in accordance with the above
procedure will constitute a waiver on the part of the business to protest this
invitation to bid.

Failure to Bid: If a bid is not submitted, the business should return this invitation to bid
document, stating reason therefore, and indicate whether the business should be retained
or removed from the County's bidders list.

Errors in Bids: Bidders or their authorized representatives are expected to fully inform
themselves as to the conditions, requirements, and specifications before submitting bids.
Failure to do so will be at the bidder's own risk. In case of error in extension of prices in
the bid, the unit price will govern.

Standards for Acceptance of Bid for Contract Award: The County reserves the right
to reject any or all bids and to waive any irregularities or technicalities in bids received
whenever such rejection or waiver is in the best interest of the County. The County
reserves the right to reject the bid of a bidder who has previously failed to perform properly
or complete on time contracts of a similar nature, or a bid from a bidder whom investigation
shows is not in a position to perform the contract.

Bid Tabulation: Tabulations for all bids will be posted for thirty (30) days after the bid
opening in the Office of Purchasing and Contracting, 1117 Eisenhower Drive, Suite C,
Savannah, Georgia 31406 or can be reviewed on the Purchasing web site 24/48 hours after
opening at http://purchasing.chathamcounty.org.

Bidder: Whenever the term "bidder" is used it shall encompass the "person," "business,"
"contractor," "supplier,” "vendor," or other party submitting a bid or proposal to Chatham
County in such capacity before a contract has been entered into between such party and the
County.

Responsible / Responsive Bidder: Responsible Bidder means a person or entity that has
the capability in all respects to perform fully and reliably the contract requirements.
Responsive Bidder means a person or entity that has submitted a bid or proposal that
conforms in all material respects to the requirements set forth in the invitation for bids or
request for proposals.
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Compliance with Laws: The bidder and/or contractor shall obtain and maintain all
licenses, permits, liability insurance, workman's compensation insurance and comply with
any and all other standards or regulations required by federal, state or County stature,
ordinances and rules during the performance of any contract between the contractor and
the County. Any such requirement specifically set forth in any contract document between
the contractor and the County shall be supplementary to this section and not in substitution
thereof.

Contractor: Contractor or subcontractor means any person or business having a contract
with Chatham County. The Contractor/Vendor of goods, material, equipment or services
certifies that they will follow equal employment opportunity practices in connection with
the awarded contract as more fully specified in the contract documents.

Local Preference: On 27 March 1998, the Board of Commissioners adopted a Local
Vendor Preference Ordinance. This Ordinance does not apply to construction contracts.
However, contractors are encouraged to apply the same method when awarding bids to
local and local M/WBE businesses whenever possible in order to promote growth in
Chatham County’s economy. NOTE: Local Preference does not apply to Public Works
Construction contracts.

Debarred Firms and Pending Litigation: Any potential proposer/firm listed on the
Federal or State of Georgia Excluded Parties Listing (Barred from doing business) will not
be considered for contract award. Proposers shall disclose any record of pending criminal
violations (Indictment) and/or convictions, pending lawsuits, etc., and any actions that may
be a conflict of interest occurring within the past five (5) years. Any proposer/firm
previously defaulting or terminating a contract with the County will not be considered.

**% All bidders or proposers are to read and complete the Disclosure of Responsibility
Statement enclosed as an Attachment to be returned with response. Failure to do so may
result in your solicitation response being rejected as non-responsive.

Bidder acknowledges that in performing contract work for the Board, bidder shall not
utilize any firms that have been a party to any of the above actions. If bidder has engaged
any firm to work on this contract or project that is later debarred, Bidder shall sever its
relationship with that firm with respect to the Board contract.

Performance Evaluation: On 11April 2008, the Chatham County Board of
Commissioners approved a change to the County Purchasing Ordinance requiring
Contractor/Consultant Performance Evaluations, as a minimum, annually, prior to contract
anniversary date.

Should Contractor/Consultant performance be unsatisfactory, the appointed County
Project Manager for the contract may prepare a Contractor/Consultant Complaint Form or
a Performance Evaluation to the County Purchasing Agent.
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Payment of Taxes: No contract shall be awarded unless all real and personal property
taxes have been paid by the successful contractor and/or subcontractors as adopted by the
Board of Commissioners on 8 April 1994.

State Licensing Board for General Contractors: Pursuant to Georgia law, the following
types of contractors must obtain a license from the State Licensing Board of Residential

and General Contractors by 1 July 2008 :

*Residential - Basic Contractor (Contractor work relative to detached one-family and
two-family residences and one-family townhouses not over three stories in height).

*Residential - Light Commercial Contractor (Contractor work or activity related to
multifamily and multiuse light commercial buildings and structures).

*General Contractor (Contractor work or activity that is unlimited in scope regarding any
residential or commercial projects).

See “Checklist for Submitting Bid” for the type of license required for this project.

Immigration: On 1 July 2008, the Georgia Security and Immigration Compliance Act (SB
529, Section 2) became effective. Contractors and subcontractors entering into a contract
or performing work must sign an affidavit that he/she has used the E-Verify System. E-
Verify is a no-cost federal employment verification system to insure employment
eligibility. Affidavits are enclosed in this solicitation. You may download M-274
Handbook for Employers at http:www.dol.state.ga.us/spotlight/employment/rules. You
may go to http://www.uscis.gov. to find the E-Verify information.

Systematic Alien Verification for Entitlements (SAVE) Program: O.C.G.A. 50-36-1,
required Georgia counties to comply with the federal Systematic Alien Verification for
Entitlements (SAVE) Program. SAVE is a federal program used to verify that applicants
for certain “public benefits are legally present in the United States. Contracts with the
County are considered “public benefits. Therefore, the successful bidder will be required
to provide the Affidavit Verifying Status for Chatham County Benefit Application prior to
receiving any County contract. The affidavit is included as part of this bid package but is
only required of the successful bidder.

Protection of Resident Workers: Chatham County Board of Commissioners actively
supports the Immigration and Nationality Act (IN) which includes provisions addressing
employment eligibility, employment verification, and nondiscrimination. Under the IN,
employers may hire only persons who may legally work in the United States (i.c., citizens
and nationals of the U.S.) and aliens authorized to work in the U.S. The employer must
verify the identity and employment eligibility of anyone to be hired, which includes
completing the Employment Eligibility Verification Form (I-9). The Contractor shall
establish appropriate procedures and controls so no services or products under the Contract
Documents will be performed or manufactured by any worker who is not legally eligible
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to perform such services or employment.

Surcharge: Unless otherwise stated in this bid, all prices quoted by the contractor/vendor
must be F.O.B. Chatham County, Savannah, GA. with all delivery handling, surcharges,
and other charges included in the bid price. Failure to do so may cause rejection of the bid.
The County will not pay additional surcharges.

SECTION II
GENERAL TERMS, CONDITIONS AND EXCEPTIONS

Specifications: Any obvious error or omission in specifications shall not inure to the
benefit of the bidder but shall put the bidder on notice to inquire of or identify the same
from the County. Whenever herein mentioned is made of any article, material or
workmanship to be in accordance with laws, ordinances, building codes, underwriter's
codes, ASTM regulations or similar expressions, the requirements of these laws,
ordinances, etc., shall be construed to be the minimum requirements of these specifications.

Multiple Bids: No vendor will be allowed to submit more than one (1) bid. Any alternate
proposals must be brought to the Purchasing Agent's attention during the Pre-bid
Conference or submitted in writing at least five (5) days preceding the bid opening date.

Prices to be Firm: Bidder warrants that bid prices, terms and conditions quoted in his bid
will be firm for acceptance for a period of sixty (60) days from bid opening date, unless
otherwise stated in the bid.

Completeness: All information required by Invitation for Bids/Proposals must be
completed and submitted to constitute a proper bid or proposal.

Quality: All materials, or supplies used for the construction necessary to comply with this
proposal shall be of the best quality, and of the highest standard of workmanship.
Workmanship employed in any construction, repair, or installation required by this
proposal shall be of the highest quality and meet recognized standards within the respective
trades, crafts and of the skills employed.

Guarantee: Unless otherwise specified by the County, the bidder shall unconditionally
guarantee the materials and workmanship on all material and/or services. If, within the
guarantee period, any defects occur which are due to faulty material and or services, the
contractor at his expense, shall repair or adjust the condition, or replace the material and/or
services to the complete satisfaction of the County. These repairs, replacements or
adjustments shall be made only at such time as will be designated by the County as being
least detrimental to the operation of County business.

Liability Provisions: Where bidders are required to enter or go onto Chatham County
property to take measurements or gather other information in order to prepare the bid or
proposal as requested by the County, the bidder shall be liable for any injury, damage or
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loss occasioned by negligence of the bidder, his agent, or any person the bidder has
designated to prepare the bid and shall indemnify and hold harmless Chatham County from
any liability arising therefrom. The contract document specifies the liability provisions
required of the successful bidder in order to be awarded a contract with Chatham County.

Cancellation of Contract: The contract may be canceled or suspended by Chatham
County in whole or in part by written notice of default to the Contractor upon non-
performance or violation of contract terms. An award may be made to the next low bidder,
for articles and/or services specified or they may be purchased on the open market and the
defaulting Contractor (or his surety) shall be liable to Chatham County for costs to the
County in excess of the defaulted contract prices. See the contract documents for complete
requirements.

Patent Indemnity: Except as otherwise provided, the successful bidder agrees to
indemnify Chatham County and its officers, agents and employees against liability,
including costs and expenses for infringement upon any letters patent of the United States
arising out of the performance of this Contract or out of the use or disposal for the account
of the County of supplies furnished or construction work performed hereunder.

Certification of Independent Price Determination: By submission of this bid, the bidder
certifies, and in the case of a joint bid each party thereto certifies as to its own organization,
that in connection with this procurement:

(1) The prices in this bid have been arrived at independently, without consultation,
communication, or agreement, for the purpose of restricting competition, as to any
matter relating to such prices with any other bidder or with any competitor;

(2) Unless otherwise required by law, the prices which have been quoted in this bid
have not been knowingly disclosed by the bidder and will not knowingly be
disclosed by the bidder prior to opening, directly or indirectly to any other bidder
or to any competitor; and

(3) No attempt has been made or will be made by the bidder to induce any other person
or firm to submit or not submit a bid for the purpose or restricting competition.

Award of Contract: The contract, if awarded, will be awarded to that responsible bidder
whose bid/proposal will be most advantageous to Chatham County, price and other factors
considered. The Board of Commissioners will make the determination as to which bid or
proposal that serves as the best value to Chatham County.

Procurement Protests: Objections and protests to any portion of the procurement process
or actions of the County staff may be filed with the Purchasing Agent for review and
resolution. The Chatham County Purchasing Procedures Manual, Article IX - Appeals and
Remedies shall govern the review and resolution of all protests.
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Qualification of Business (Responsible Bidder or Proposer): A responsible bidder or
proposer is defined as one who meets, or by the date of the bid acceptance can meet,
certifications, all requirements for licensing, insurance, and registrations, or other
documentation required by the Design Professional engaged to develop Scope of Work,
specifications and plans. These documents will be listed in the Special Conditions further
on in this solicitation. Chatham County has the right to require any or all bidders to submit
documentation of the ability to perform, provide, or carry out the service or provide the
product requested.

Chatham County has the right to disqualify the bid or proposal of any bidder or proposer
as being unresponsive or unresponsible whenever such bidder/proposer cannot document
the ability to deliver the requested product.

Chatham County Tax Certificate Requirement: A current Chatham County Tax
Certificate is required unless otherwise specified. Please contact the Building Safety and
Regulatory Services at (912) 201-4300 for additional information.

NOTE: No contract shall be awarded unless all real and personal property taxes have been
paid by the successful contractor and/or subcontractors as adopted by the Board of
Commissioners on 8 April 1994.

Insurance Provisions, General: The sclected contractor shall be required to procure and
maintain for the duration of the contract insurance against claims for injuries to persons or
damages to property which may arise from or in connection with the performance of the
work hereunder by the Contractor, his agents, representatives, employees or
subcontractors. The cost of such insurance shall be included in the Bid.

It is every contractor’s responsibility to provide the County Purchasing and Contracting
Division current and up-to-date Certificates of Insurance for multiple year contracts before
the end of each term. Failure to do so may be cause for termination of contract.

2.15.1 General Information that shall appear on a Certificate of Insurance:

Name of the Producer (Contractor’s insurance Broker/Agent).

Companies affording coverage (there may be several).

Name and Address of the Insured (this should be the Company or Parent of the firm
Chatham County is contracting with).

A Summary of all current insurance for the insured (includes effective dates of
coverage).

A brief description of the operations to be performed, the specific job to be
performed, or contract number.

Certificate Holder (This is to always include Chatham County).

Chatham County as an Additional Insured: Chatham County invokes the
defense of sovereign immunity. In order not to jeopardize the use of this defense,
the County is not to be included as an Additional Insured on insurance contracts.



2.15.2 Minimum Limits of Insurance to be maintained for the duration of the contract:

2,133

Commercial General Liability: Provides protection against bodily injury
and property damage claims arising from operations of a Contractor or
Tenant. This policy coverage includes: premises and operations, use of
independent contractors, products/completed operations, personal injury,
contractual, broad form property damage, and underground, explosion and
collapse hazards. Minimum limits: $1,000,000 bodily injury and property
damage per occurrence and annual aggregate.

Worker's Compensation and Employer’s Liability: Provides statutory
protection against bodily injury, sickness or disease sustained by employees
of the Contractor while performing within the scope of their duties.
Employer’s Liability coverage is usually included in Worker’s
Compensation policies, and insures common law claims of injured
employees made in lieu of or in addition to a Worker’s Compensation claim.
Minimum limits: $500,000 for each accident., disease policy limit, disease
each employee and Statutory Worker’s Compensation limit.

Business Automobile Liability: Coverage insures against liability claims
arising out of the Contractor’s use of automobiles. Minimum limit:
$1,000,000 combined single limit per accident for bodily injury and
property damage. Coverage should be written on an Any Auto basis.

Special Requirements:

Claims-Made Coverage: The limits of liability shall remain the same as
the occurrence basis, however, the Retroactive date shall be prior to the
coincident with the date of any contract, and the Certificate of Insurance
shall state the coverage is claims-made. The Retroactive date shall also be
specifically stated on the Certificate of Insurance.

Extended Reporting Periods: The Contractor shall provide the County
with a notice of the election to initiate any Supplemental Extended
Reporting Period and the reason(s) for invoking this option.

Reporting Provisions: Any failure to comply with reporting provisions of
the policies shall not affect coverage provided in relation to this request.

Cancellation: Each insurance policy that applies to this request shall be
endorsed to state that it shall not be suspended, voided, or canceled, except
after thirty (30) days prior to written notice by certified mail, return receipt
requested, has been given to the County.



e. Proof of Insurance: Chatham County shall be furnished with certificates
of insurance and with original endorsements affecting coverage required by
this request. The certificates and endorsements are to be signed by a person
authorized by the insurer to bind coverage on its behalf. All certificates of
insurance are to be submitted prior to, and approved by, the County before
services are rendered. The Contractor must ensure Certificate of Insurance
is updated for the entire term of the Contract.

f. Insurer Acceptability: Insurance is to be placed with an insurer having an
AM. Best’s rating of A and a five (5) year average financial rating of not
less than V. If an insurer does not qualify for averaging on a five year basis,
the current total Best’s rating will be used to evaluate insurer acceptability.

g. Lapse in Coverage: A lapse in coverage shall constitute grounds for
contract termination by the Chatham County Board of Commissioners.

I Deductibles and Self-Insured Retention: Any deductibles or self-insured
retention must be declared to, and approved by, the County. At the option
of the County, either: the insurer shall reduce or eliminate such deductibles
or self-insured retention as related to the County, its officials, officers,
employees, and volunteers; or the Contractor shall procure a bond
guaranteeing payment of related suits, losses, claims, and related
investigation, claim administration and defense expenses.

2.154 Additional Coverage for Specific Procurement Projects:

a. Professional Liability: Insure errors or omission on behalf of architects,
engineers, attorneys, medical professionals, and consultants.

Minimum Limits: $1 million per claim/occurrence

Coverage Requirement: If claims-made, retroactive date must precede
or coincide with the contract effective date or
the date of the Notice to Proceed. The
professional must state if tail coverage has
been purchased and the duration of the
coverage.

b. Builder’s Risk: (For Construction or Installation Contracts) Covers
against insured perils while in the course of construction.
Minimum Limits: All-Risk coverage equal 100% of contract value
Coverage Requirements: Occupancy Clause - permits County to use the
facility prior to issuance of Notice of Substantial Completion.

2.16 Compliance with Specification - Terms and Conditions: The Invitation to Bid, Legal
Advertisement, General Conditions and Instructions to Bidders, Specifications, Special
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Conditions, Vendor's Bid, Addendum, and/or any other pertinent documents form a part of
the bidders proposal or bid and by reference are made a part hereof.

Signed Bid Considered Offer: The signed bid shall be considered an offer on the part of
the bidder, which offer shall be deemed accepted upon approval by the Chatham County
Board of Commissioners, Purchasing Agent or his designee. In case of a default on the
part of the bidder after such acceptance, Chatham County may take such action as it deems
appropriate, including legal action for damages or lack of required performance.

Notice to Proceed: The successful bidder or proposer shall not commence work under this
Invitation to Bid until a written contract is awarded and a Notice to Proceed is issued by
the Purchasing Agent or his designee. If the successful bidder does commence any work
or deliver items prior to receiving official notification, he does so at his own risk.

Payment to Contractors: Instructions for invoicing the County for products delivered to
the County are specified in the contract document.

a. Questions regarding payment may be directed to the Finance Department at
(912) 652-7900 or the County's Project Manager as specified in the contract
documents.

b. Contractors will be paid the agreed upon compensation upon satisfactory

delivery of the products or completion of the work as more fully described
in the contract document.

€ Upon completion of the work or delivery of the products, the Contractor
will provide the County with an affidavit certifying all suppliers, persons or
businesses employed by the Contractor for the work performed for the
County have been paid in full.

d. Chatham County is a tax exempt entity. Every contractor, vendor, business
or person under contract with Chatham County is required by Georgia law
to pay State sales or use taxes for products purchased in Georgia or
transported into Georgia and sold to Chatham County by contract. Please
consult the State of Georgia, Department of Revenue, Sales and Use Tax
Unit in Atlanta (404) 656-4065 for additional information.

The Chatham County Board of Commissioners has adopted an aggressive program that
establishes goals for minority/woman, small and disadvantaged business participation in
construction, professional services, and general procurement.

a. The Chatham County Board of Commissioners under Georgia law may reject any
bid as non-responsive if they feel a bidder did not exercise “Good Faith Effort in
obtaining the goal established for M/WBE participation.
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b. The Chatham County Board of Commissioners adopted a policy establishing goals
oriented to increase participation of minority and women owned businesses,
through M/WBE certification and development. In order to accurately document
participation, businesses submitting bids, quotes or proposals are encouraged to
report ownership status. A bidder or vendor that is certified by any agency of the
Federal Government or State of Georgia may submit a copy of their certification
with their bid as proof of qualifications. Bidders that intend to engage in joint
ventures or utilize subcontractors must submit to the County Contracts
Administrator, a report on Minority/Women Business Enterprise participation.

Goals established for this project is 30% COMBINED MBE/ WBE.

G A Minority/Women Business Enterprise (M/WBE) is a business concern that is at
least 51% owned by one or more minority/women individuals and whose daily
business operations are managed and directed by one (1) or more of the
minority/female owners.

Bidders or proposers are required to make a Good Faith Effort, where subcontracting is
to be utilized in performing the contract, to subcontract with or purchase supplies from
qualified M/WBE’s. Bidders or proposers are required to state if they intend to subcontract
any part of the work. Goals will be established for each contract at the onset. Forms
requiring the signatures of bidders or proposers are enclosed as Attachments and must be
completed and returned with your bid response. If forms are not completed and submitted,
the bid may be considered nonresponsive.

Each bidder or proposer is required to maintain records of such efforts in detail adequate
to permit a determination of compliance with these requirements. All contracts will reflect
Good Faith Efforts and reporting requirements for the term of the contract. The County
particularly urges general contractors to give emphasis to subcontracting with local area
firms.

For information on the program or M/WBE contractors/vendors please contact Connell C.
Heyward, Chatham County Minority and Women Business Coordinator, 124 Bull Street,
Suite 310, Savannah, Georgia 31401, (912) 652-7828 phone, (912) 652-7951 fax.

GEORGIA OPEN RECORDS ACT - The responses will become part of the County’s
official files without any obligation on the County’s part. Ownership of all data, materials
and documentation prepared for and submitted to Chatham County in response to a
solicitation, regardless of type, shall belong exclusively to Chatham County and will be
considered a record prepared and maintained or received in the course of operations of a
public office or agency and subject to public inspection in accordance with the Georgia
Open Records Act, Official Code of Georgia Annotated, Section 50-18-70, et. Seq., unless
otherwise provided by law.

Responses to RFP’s shall be held confidential from all parties other than the County until



2.23

2.24

2y

after the contract is awarded by the Board of Commissioners.

The vendor and their bid price in response to the ITB will be read aloud at public bid
openings. After Bid Tabulations, the ITB shall be available for public viewing.

Chatham County shall not be held accountable if material from responses is obtained
without the written consent of the vendor by parties other than the County, at any time
during the solicitation evaluation process.

GEORGIA TRADE SECRET ACT of 1990 - In the event a Bidder/Proposer submits
trade secret information to the County, the information must be clearly labeled as a Trade
Secret. The County will maintain the confidentiality of such trade secrets to the extent
provided by law.

CONTRACTOR RECORDS -The Georgia Open Records Act is applicable to the records
of all contractors and subcontractors under contract with the County. This applies to those
specific contracts currently in effect and those which have been completed or closed for up
to three (3) years following completion. Again, this is contract specific to the County
contracts only.

EXCEPTIONS-AIl proceedings, records, contracts and other public records relating to
procurement transactions shall be open to the inspection of any citizen, or any interested
person, firm or corporation, in accordance with the Georgia Open Records Act except as
provided below:

a. Cost estimates relating to a proposed procurement transaction prepared by or for a
public body shall not be open to public inspection.

b. Any competitive sealed bidding bidder, upon request, shall be afforded the
opportunity to inspect bid records within a reasonable time after the opening of all
bids but prior to award, except in the event that the County decides not to accept
any of the bids and to rebid the contract. Otherwise, bid records shall be open to
public inspection only after award of the contract. Any competitive negotiation
offer or, upon request, shall be afforded the opportunity to inspect proposal records
within a reasonable time after the evaluation and negotiations of proposals are
completed but prior to award except in the event that the County decides not to
accept any of the proposals and to reopen the contract. Otherwise, proposal records
shall be open to the public inspection only after award of the contract except as
provided in paragraph "c¢" below. Any inspection of procurement transaction
records under this section shall be subject to reasonable restrictions to ensure the
security and integrity of the records.

€ Trade secrets or proprietary information submitted by a bidder, offer or contractor
in connection with a procurement transaction shall not be subject to public
disclosure under the Georgia Open Records Act; however, the bidder, offer or



contractor must invoke the protections of this section prior to or upon submission
of the data or other materials, and must identify the data or other materials to be
protected and state the reasons why protection is necessary.

Nothing contained in this section shall be construed to require the County, when
procuring by "competitive negotiation” (Request for Proposal), to furnish a
statement of the reasons why a particular proposal was not deemed to be the most
advantageous to the County.

2.26 REFERENCES - $500,000 or more: For bidders to be responsive each must provide
information on the most recent five (5) projects with similar scope of work as well as
other information to determine experience and qualifications as follows:

a. Project Name:

© e oo

B

Location:
Owner:
Address:
City and State:
Contact:
Phone & Fax:
* Architect or Engineer:
Contact:
Phone & Fax:
The awarded bid amount and project start date.
Final cost of project and completion date.
Number of change orders.
Contracted project completion in days.
Project completed on time. Yes___ No__ Days exceeded
List previous contracts your company performed for Chatham County by Project
Title, date and awarded/final cost.
Has contractor ever failed to complete a project? If so, provide explanation.
Have any projects ever performed by contractor been the subject of a claim or
lawsuit by or against the contractor? If yes, please identify the nature of such
claim or lawsuit, the court in which the case was filed and the details of its
resolution.

$499,000 and less: Provide references from owners of at least three (3) projects of various
sizes. Include government owners if possible. If the contractor has performed any work
for the Chatham County Board of Commissioners within the last five (5) years, at least
one (1) of the three (3) owner references must be from the appropriate party within the
Chatham County Government. Provide in the format as in (a) above on the attached form.

Failure to provide the above information may result in your firm’s bid being rejected
and ruled as non-responsive.



NOTE: FORMS FOR YOU TO FILL OUT FOR YOUR REFERENCES ARE ATTACHED
TO THE BACK OF THIS BID PACKAGE.

3.1

32

SECTION II1
ADDITIONAL CONDITIONS

METHOD OF COMPENSATION. The compensation provided for herein shall include

all claims by the CONTRACTOR for all costs incurred by the CONTRACTOR in the
conduct of the Project as authorized by the approved Project Compensation Schedule and
this amount shall be paid to the CONTRACTOR after receipt of the invoice and approval
of the amount by the COUNTY. The COUNTY shall make payments to the
CONTRACTOR within thirty (30) days from the date of receipt of the CONTRACTOR's
acceptable statement on forms prepared by the CONTRACTOR and approved by the
COUNTY.

SURETY REQUIREMENTS and Bonds:

X)A.

(X)B.

(X)C.

X)D.

Such bidder shall post a bid bond, certified check or money order made
payable to the Chatham County Finance Department in the amount of 5% of
the bid price.

Contractor(s) shall post a payment/performance bond, certified check or
money order made payable to the Chatham County Finance Department in
the amount of 100% of the bid price if awarded the purchase. Such bond(s)
are due prior to contract execution as a guarantee that goods meet
specifications and will be delivered per contract. Such bonds will also
guarantee quality performance of services and timely payment of invoices to
any subcontractors.

Whenever a bond is provided, it shall be executed by a surety authorized to do
business in the State of Georgia and approved by Chatham County.

Bidder acknowledges Chatham County’s right to require a Performance and
Payment Bond of a specific kind and origin. Performance Bond means a bond
with good and sufficient surety or sprites for the faithful performance of the
contract and to indemnify the governmental entity for any damages
occasioned by a failure to perform the same within the prescribed time. Such
bond shall be payable to, in favor of, and for the protection of the
governmental entity for which the work is to be done. Payment Bond means
a bond with good and sufficient surety or sureties payable to the governmental
entity for which the work is to be done and intended for the use and protection
of all subcontractors and all persons supplying labor, materials, machinery,
and equipment in the prosecution of the work provided for in the public works
construction contract.



(X)E. Forfeit the amount of the Bid Bond if he/she fails to enter into a contract with
Chatham County to do and/or furnish everything necessary to provide service
and/or accomplish the work stated and/or specified in this bid proposal for the
bid amount, and;

83 AUDITS AND INSPECTIONS:

At any time during normal business hours and as often as the County may deem necessary,
the Contractor and his subcontractors shall make available to the County and/or
representatives of the Chatham County Department of Internal Audit for examination all
of its records with respect to all matters covered by this Contract. It shall also permit the
County and/or representatives of the Department of Internal Audit to audit, inspect,
examine and make copies, excerpts or transcripts from such records of personnel,
conditions of employment and other data relating to all matters covered by this Contract.
All documents to be audited shall be available for inspection at all reasonable times in the
main offices of the County or at the offices of the Contractor as requested by the County.

34  WARRANTY REQUIREMENTS: (SEE SPECIFICATIONS IN BID DOCUMENT)

a. Provisions of item 2.7 apply.
b. Warranty required.
L, Standard warranty shall be offered with bid.
24 Extended warranty shall be offered with bid. The cost of the extended

warranty will be listed separately on the bid sheet.

3.5 TERMS OF CONTRACT: (check where applicable):

a. Annual Contract (With renewal options for four (4) additional one (1) year terms if
all parties agree)
b. One-time Purchase

X c. Other ONE TIME CONTRACT

CONVERSATIONS OR CORRESPONDENCE REGARDING THIS SOLICITATION OR
REPORT BETWEEN PROSPECTIVE OFFERORS AND PERSONS OUTSIDE THE
CHATHAM COUNTY PURCHASING OFFICE WILL NOT BE CONSIDERED
OFFICIAL OR BINDING UNLESS OTHERWISE SPECIFICALLY AUTHORIZED
WITHIN THIS DOCUMENT.

The undersigned bidder or proposer certifies that he/she has carefully read the preceding list of
instructions to bidders and all other data applicable hereto and made a part of this invitation; and,
further certifies that the prices shown in his/her bid/proposal are in accordance with all documents



contained in this Invitation for Bids/ Proposals package, and that any exception taken thercto may
disqualify his/her bid/proposal.

This is to certify that I, the undersigned bidder, have read the instructions to bidder and agree to
be bound by the provisions of the same.

This day of 20

BY
SIGNATURE

TILIE:

COMPANY

Phone / Fax No.



CHATHAM COUNTY, GEORGIA
SURETY REQUIREMENTS

A Bid Bond for five percent (5%) of the amount of the bid is_ required to be submitted with each
bid.

A Performance Bond for one hundred percent (100%) of the bid shall be required of the successful
bidder.

The Bidder certifies that he/she has examined all documents contained in this bid package, and 1s
familiar with all aspects of the proposal and understands fully all that is required of the successful
bidder. The Bidder further certifies that his/her bid shall not be withdrawn for thirty (30) days
from the date on which his bid is publicly opened and read.

The Bidder agrees, if awarded this bid, he/she will:

A, Furnish, upon receipt of an authorized Chatham County Purchase Order, all items indicated
thereon as specified in this bid proposal for the bid amount, or;
B. Enter a contract with Chatham County to do and/or furnish everything necessary to provide

the service and/or accomplish the work as stated and/or specified in this bid proposal for
the bid amount, and;

C. Furnish, if required, a Performance Bond, and acknowledges Chatham County's right to
require a Performance Bond of a specific kind and origin, and;

D; Forfeit the amount of the Bid Bond if he/she fails to enter a contract with Chatham County
as stated in (B) above, within fifteen (15) days of the date on which he/she is awarded the
bid, and/or;

I Forfeit the amount of the Performance Bond if he/she fails to execute and fulfill the terms
of the contract entered. The amount of forfeiture shall be:

}s The difference between his/her bid and the next lowest, responsible bid that has not
expired or been withdrawn, or;

2. The difference between his/her bid and the amount of the lowest, responsible bid
received as a result of rebidding, including all costs related to rebidding.

COMPANY DATE

SIGNATURE TITLE

TELEPHONE NUMBER



INVITATION TO BID
SPECIFICATIONS FOR: BID NO. 14-0128-7

REMOVE/REPLACE AIR HANDLER 1 AT THE J. TOM COLEMAN COURTHOUSE
4.1 GENERAL INFORMATION:

It is the intent of this specification to facilitate the removal of the old air handler #1 from the
basement of subject building and replace with a new air handler unit #1 and all requirements
necessary to complete a project of this nature. Currently, air handler unit #1 is out of service and

a temporary unit is being utilized.

All work is to be performed according the specifications and drawings prepared by Rosser
International, Inc.

NOTE: Work hours will be 24 hours per day seven days per week.
This shall be a Lump Sum contract.

Commencement and Completion:

WORK SHALL BEGIN WITHIN TEN (10) DAYS AFTER RECEIPT OF “NOTICE TO
PROCEED”. ALL WORK SHALL BE COMPLETED WITHIN 45 CALENDAR DAYS
AFTER THE TEN DAY PERIOD.



CHATHAM COUNTY, GEORGIA BID BID NO. 14-0128-7

REMOVE/REPLACE AIR HANDLER 1 AT THE J. TOM COLEMAN COURTHOUSE

ALL WORK SHALL BE IN ACCORDANCE WITH THE BIDDING AND
CONTRACT DOCUMENTS FOR THE FOLLOWING PRICE:

TOTAL BASE BID

LUMP SUM BID FIXED PRICE: $

Manufacturer

# of days for delivery of unit /calendar days
(Delivery time may be considered in award of contract)

ALL FIRMS REQUESTING TO DO BUSINESS WITH CHATHAM COUNTY MUST
REGISTER ON-LINE AT HTTP://PURCHASING.CHATHAMCOUNTY.ORG

NAME/TITLE

COMPANY NAME

ADDRESS

CITY/STATE/ZIP

PHONE/FAX NUMBER



LIST OF SUBCONTRACTORS
Ido , do not , propose to subcontract some of the work on this project. I
propose to subcontract work to the following subcontractors: NOTE: M/WBE
PARTICIPATION.

NAME AND ADDRESS TYPE OF WORK

SIGNED:

CONTRACTOR
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PROJECT MANUAL

Project:

Chatham County Courthouse Replace

AHU-1
133 Montgomery St
Savannah, GA 31401

Owner:

Chatham County
Savannah, GA

Engineer:

ROSSER INTERNATIONAL, INC.

33 Park of Commerce Way,
Suite 300.

Savannah, Georgia 31405
(912) 232-1146
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CHATHAM COUNTY COURTHOUSE REPLACE AHU-I 230500 - 1

ROSSER INTERNATIONAL, INC. MECHANICAL GENERAL

SECTION 230500

MECHANICAL GENERAL

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions,
apply to this Section.

1.2 SUMMARY
A.  Work Included:

1. Submittals
2. Electrical Requirements
3k Painting
4. Cleaning
5. Testing

1.3 SUBMITTALS

A. The Contractor shall submit for review by the Architect data of materials and equipment to be
incorporated in the work. Submittals shall be supported by descriptive material, catalogs, cuts,
diagrams, performance curves, and charts published by the manufacturer to show conformance to
specification and drawing requirements; model numbers alone will not be acceptable.

B. Refer to the individual sections for identified equipment and materials for which submittals are
required.

C. Refer to the SHOP DRAWINGS, PRODUCT DATA AND SAMPLES Section for required
procedures.

D. Mechanical Equipment Electrical Data

1. Prior to submitting data for equipment requiring electrical service, the Contractor shall verify
that electrical characteristics of equipment submittals comply with electrical service provided
for the specified items of equipment.

2. Upon receipt by the Contractor of reviewed submittals for equipment provided under this
Division, the Contractor shall coordinate the electrical service requirements, i.e., motor
horsepower and full load amps, electrical service characteristics (voltage and phase), and
number of services for each item of equipment requiring electrical connections with the
electrical drawings and specifications. The Contractor shall furnish to the Architect a
complete typewritten list of electrical requirements for each item of equipment to be
installed.

1.4 QUALITY ASSURANCE

A.  The mechanical equipment and installation shall conform to the following codes:
1. The International Building Code 2012 Edition, with Georgia Amendments.
The International Mechanical Code 2012 Edition with Georgia Amendments.
The International Plumbing Code,2012 Edition. with Georgia Amendments
The International Fuel Gas Code, 2012 Edition with Georgia Amendments.
The International Fire Code, 2012 Edition, with Georgia Amendments.
The International Energy Code 2009 Edition with Georgia Supplements and Amendments

QW
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1.5

1.6

The mechanical equipment and installation shall conform to the following standards:
1. Associated Air Balance Council (AABC):
a. National Standard for Total System Balance.
2. National Fire Protection Association (NFPA):
Standard 70, National Electric Code.
Standard 90A, Installation of Air Conditioning and Ventilating Systems.
Standard 91, Installation of Blower and Exhaust Systems.
Standard 101, Code for Safety to Life from Fire in Buildings and Structures.

a0 o

Publication Dates: Where the date of issue of a Reference Standard is not specified, comply with
the Standard effective as of Date of Contract Document.

Permits

1. Obtain all permits and inspections for the installation of this work and pay all charges
incident thereto. Deliver to the Owner all certificates of said inspection issued by authorities
having jurisdiction.

Workmanship and Materials
1. The workmanship and materials covered by these specifications shall conform to all
ordinances and regulations of the city, county and/or other authorities having jurisdiction.

OPERATION AND MAINTENANCE INSTRUCTIONS

Printed Material: Provide required printed material for binding in operation and maintenance
manuals.
1. Refer to the individual sections for identified equipment for which material is to be provided.
2. The Operations and Maintenance Manual shall include a section for certifications and project
warranty data. Refer to individual sections for certifications. Warranties for equipment shall
be included in the equipment section of the Operation and Maintenance Manual.

The Manuals shall be a 3 ring binder with tabs for each item listed in specifications. The manuals
shall be submitted to the Architect for approval 30 days prior to instruction of Owner personnel.
The manual shall include the following items:

Parts list

Lubrication requirements

Preventative maintenance requirements

Name, address, and telephone numbers for supplier of equipment.

=5 =

Instructions of Owner personnel:

1. Before final inspection, at a time designated by the Architect, provide a competent
representative to instruct Owner’s designated personnel in operation, adjustment, and
maintenance of products, equipment, and systems under this division of the specifications.
For equipment requiring seasonal operation, perform instructions for other seasons within six
months unless requested otherwise.

2 Use operation and maintenance manuals as basis of instruction. Review contents of manual
with personnel in detail to explain all aspects of operation and maintenance.
3 Prepare and insert additional data in Operation and Maintenance Manual when need for such

data becomes apparent during instruction.
4. The instructional demo shall be recorded on DVD. The DVD shall list project, time, date,
Contractor and persontiel involved.

SPARE PARTS
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A.  The Contractor shall prepare a typed written list of spare parts or equipment to be turned over to the
Owner. The list shall indicate the equipment the parts are for, model numbers and quantity of
parts. Refer to individual sections for the spare parts or equipment required by these specifications.

1.7 CONTRACT DRAWINGS

A. Drawings are diagrammatic and indicate general arrangement of systems and work. Provide offsets,
transitions, and fittings to coordinate the work of each trade with that of other trades, including
HVAC, plumbing, fire protection, electrical, structural, and architectural.

B. Follow drawings in laying out work and check drawings of other disciplines relating to work to
verify space conditions. Do not scale drawings.

C. Equipment layout is based on one manufacturer’s product. Where equipment selected by the
Contractor for use on the job differs from layout, the Contractor shall be responsible for
coordinating space requirements and connection arrangements.

1.8 GUARANTY

A. See the General Conditions.

PART 2 - EXECUTION
2.1 PAINTING

A. Factory painted equipment that has been scratched or marred shall be repainted to match original
color.

B.  Steel equipment hangers, threaded rods, bolts, nuts, and supports and uninsulated black steel pipe
exposed to sight inside the building which are not provided with a factory applied prime coat shall
be cleaned of rust, grease and scale. After cleaning hangers, supports and pipe, a field-applied
prime coat shall be provided. In addition, such items in finished spaces shall also be provided with
two coats of finish paint in a color to match adjacent surfaces or as noted on the architectural
drawings.

C.  Steel equipment hangers and supports, uninsulated black steel pipe, and black steel pipe supports
exposed to sight outside the building which are not provided with factory prime coat shall be
cleaned of rust, grease and scale. After cleaning hangers, supports and pipe, a field-applied prime
coat and two coats of bituminous aluminum paint shall be provided. Insulated pipes outside the
building shall be cleaned of rust, grease and scale, and shall be provided with a field-applied prime
coat before installing insulation.

22 CLEANING AND ADJUSTING

A.  All equipment, pipe, valves, and fittings shall be cleaned of grease, oil, paint spots, metal cuttings,
sludge, and construction debris.

B. Ducts, plenums and casings shall be cleaned of all debris and blown free of all particles of rubbish
and dust before installing outlet faces.

C.  Bearings shall be lubricated as recommended by the equipment manufacturer.
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Temporary filters shall be provided for fans that are used during construction. Where supply,
exhaust, or return fans (whether alone or part of mechanical equipment), are used, all
return/exhaust inlets shall be covered with roll filter media. Media shall be taped in place to face of
air inlet device or opening. At the time of starting the balancing of the air distribution system, new
filters shall be installed.

TESTING PIPE AND DUCT SYSTEMS

General: Concealed piping and duct work and insulated piping and ductwork shall be tested in
place before concealing or covering. Piping and ductwork located underground shall be tested
before backfilling. Equipment, materials, and instruments for testing shall be furnished by the
Contractor without additional cost to the Owner. System components not rated for the respective
test pressure shall be isolated from the system during the test.

Observation: The contractor shall notify the ownet’s representative 5 days prior to a scheduled test.
The owner’s representative, at his option, has the right to witness the test.

Heating & Air Conditioning Piping System

1. All chilled water, condensate drain and make-up water piping shall be tested hydrostatically
and proved tight at a pressure of not less than 100 psi (690 kPa) for a period of not less than
2 hours.

2 Field erected refrigerant piping shall be tested with a halide leak detector.

3 No loss in pressure will be permitted. Leaks detected shall be repaired by tightening,
rewelding joints, or replacing pipe and fittings. Caulking of joints will not be permitted.

Air Distribution Systems

1. Ductwork classified and constructed as pressure class 3” W.G. and above shall be tested for
leakage. Leakage test shall be as outlined in AABC National Standards for Total System
Balance. Test pressure and allowable leakage rate shall be as indicated in the table below.
Pressure class and test pressure shall be positive (+) on fan system discharge side and
negative (-) on fan system suction side.

TABLE 1
Pressure Class Test Pressure Maximum Leakage
a. 3 3”wg (750 Pa) 1.0%
b. 4y 4”wg (1 kPa) 1.0%
c. (6 6”wg (1.5 kPa) 1.0%
2, Ductwork in pressure classes less than +3” W.G. shall be made airtight prior to covering or

concealing to the point that no leakage can be detected by the senses of hearing or feeling at
all duct joints and seams.

END OF SECTION
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SECTION 230510 - COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions apply
to this Section.

SUMMARY

This Section includes the following:

1. Dielectric fittings.

2. HVAC demolition.

3L Equipment installation requirements common to equipment sections.
4. Painting and finishing.

S Supports and anchorages.

DEFINITIONS

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

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

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

The following are industry abbreviations for plastic materials:
1. CPVC: Chlorinated polyvinyl chloride plastic.

2. PE: Polyethylene plastic.

3. PVC: Polyvinyl chloride plastic.

The following are industry abbreviations for rubber materials:
i EPDM: Ethylene-propylene-diene terpolymer rubber.
2, NBR: Acrylonitrile-butadiene rubber.
SUBMITTALS

Product Data: For the following:
1. Dielectric fittings.

Welding certificates.
QUALITY ASSURANCE

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

Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel
Code: Section IX, "Welding and Brazing Qualifications."
1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
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PART 2 -

2.1

2.2
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2. Certify that each welder has passed AWS qualification tests for welding processes involved and
that certification is current.

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

DELIVERY, STORAGE, AND HANDLING

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

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

PRODUCTS
MANUFACTURERS

In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply
for product selection:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the manufacturers
specified.

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

PIPE, TUBE, AND FITTINGS

Refer to individual Division 23 piping Sections for pipe, tube, and fitting materials and joining methods.
Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

JOINING MATERIALS

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

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

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-mm) maximum thickness unless
thickness or specific material is indicated.
a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

2 AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick, unless otherwise indicated; and full-face
or ring type, unless otherwise indicated.

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

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

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

B.

C

D.

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

DIELECTRIC FITTINGS

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

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

Dielectric Unions: Factory-fabricated, union assembly, for 250-psig (1725-kPa) minimum working
pressure at 180 deg F (82 deg C).

1. Manufacturers:

Capitol Manufacturing Co.

Central Plastics Company.

Eclipse, Inc.

Epco Sales, Inc.

Hart Industries, International, Inc.

Watts Industries, Inc.; Water Products Div.

Zurn Industries, Inc.; Wilkins Div.

RO Beo T

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

a. Capitol Manufacturing Co.

b. Central Plastics Company.

C. Epco Sales, Inc.

d. Watts Industries, Inc.; Water Products Div.

PART 3 - EXECUTION

3.1

3.2

A.

B.

A.

HVAC DEMOLITION

Disconnect, demolish, and remove HVAC systems, equipment, and components indicated to be removed.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug
remaining piping with same or compatible piping material.

2. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or compatible
piping material.

3 Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug remaining
ducts with same or compatible ductwork material.

4. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork material.

5. Equipment to Be Removed: Disconnect and cap services and remove equipment.

6. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, and
store equipment; when appropriate, reinstall, reconnect, and make equipment operational.

7. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove equipment

and deliver to Owner.

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

PIPING SYSTEMS - COMMON REQUIREMENTS

Install piping according to the following requirements and Division 23 Sections specifying piping
systems.
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Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump
sizing, and other design considerations. Install piping as indicated unless deviations to layout are
approved on Coordination Drawings.

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

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install piping to allow application of insulation.

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

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

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

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

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

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full

and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe

fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is
specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.
Do not use pipe sections that have cracked or open welds.

Welded Joints: Construct joints according to AWS D10.12, using qualified processes and welding
operators according to Part | "Quality Assurance” Article.

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

PIPING CONNECTIONS
Make connections according to the following, unless otherwise indicated:

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final connection
to each piece of equipment.
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3.6

3.7

2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at final
connection to each piece of equipment.

3. Dry Piping Systems: Install dielectric unions and flanges to connect piping materials of dissimilar
metals.

4. Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping materials of
dissimilar metals.

EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

Install equipment to allow maximum possible headroom unless specific mounting heights are not
indicated.

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

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

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

PAINTING

Painting of HVAC systems, equipment, and components is specified in Division 09 Sections "Interior
Painting" and "Exterior Painting."

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

CONCRETE BASES

Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's written
instructions and according to seismic codes at Project.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm) larger in
both directions than supported unit.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install
dowel rods on 18-inch (450-mm) centers around the full perimeter of the base.

8y Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and
anchor into structural concrete floor.

4. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings,
templates, diagrams, instructions, and directions furnished with items to be embedded.

S% Install anchor bolts to elevations required for proper attachment to supported equipment.

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

7. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete and reinforcement.

END OF SECTION
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
GENERAL
RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions apply
to this Section.

SUMMARY

Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small
and medium, squitrel-cage induction motors for use on ac power systems up to 600 V and installed at
equipment manufacturer's factory or shipped separately by equipment manufacturer for field installation.
COORDINATION

Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
1. Motor controllers.

2 Torque, speed, and horsepower requirements of the foad.

35 Ratings and characteristics of supply circuit and required control sequence.

4. Ambient and environmental conditions of installation location.

PRODUCTS

GENERAL MOTOR REQUIREMENTS

Comply with requirements in this Section except when stricter requirements are specified in HVAC
equipment schedules or Sections.

Comply with NEMA MG 1 unless otherwise indicated.
Comply with IEEE 841 for severe-duty motors.
MOTOR CHARACTERISTICS

Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet (1000 m) above
sea level.

Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at
designated speeds, at installed altitude and environment, with indicated operating sequence, and without
exceeding nameplate ratings or considering service factor.

POLYPHASE MOTORS

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

Efficiency: Energy efficient, as defined in NEMA MG 1.

Service Factor: 1.15.

Multispeed Motors: Variable torque.
1. For motors with 2:1 speed ratio, consequent pole, single winding.
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2. For motors with other than 2:1 speed ratio, separate winding for each speed.

Multispeed Motors: Separate winding for each speed.

Rotor: Random-wound, squirrel cage.

Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
Temperature Rise: Match insulation rating.

Insulation: Class F.

Code Letter Designation:
1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes
smaller than 324T.

POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

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.

1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to
resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width
modulated inverters.

25 Energy- and Premium-Efficient Motors: Class B temperature rise; Class F insulation.

3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.

4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.
SINGLE-PHASE MOTORS

Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of
specific motor application:

1. Permanent-split capacitor.

2. Split phase.

3. Capacitor start, inductor run.
4. Capacitor start, capacitor run.

Multispeed Motors: Variable-torque, permanent-split-capacitor type.

Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust
loading.

Motors 1/20 HP and Smaller: Shaded-pole type.
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E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when
winding temperature exceeds a safe value calibrated to temperature rating of motor insulation. Thermal-
protection device shall automatically reset when motor temperature returns to normal range.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION
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SECTION 230519 - METERS AND GAGES FOR HVAC PIPING

PART 1 - GENERAL

1.1

A.

1.2

1.3

PART 2 -

2.1

2.2

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions apply
to this Section.

SUMMARY

Section Includes:

1.
24

Thermowells.
Test plugs.

SUBMITTALS

Product Data: For each type of product indicated.

PRODUCTS

THERMOWELLS

Thermowells:

SR B2 R

So®N

Standard: ASME B40.200.

Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.

Material for Use with Steel Piping: CRES.

Type: Stepped shank unless straight or tapered shank is indicated.

External Threads: NPS 1/2, NPS 3/4, or NPS I, (DN 15, DN 20, or NPS 25,) ASME B1.20.1 pipe
threads.

Internal Threads: 1/2, 3/4, and 1 inch (13, 19, and 25 mm), with ASME B1.1 screw threads.

Bore: Diameter required to match thermometer bulb or stem.

Insertion Length: Length required to match thermometer bulb or stem.

Lagging Extension: Include on thermowells for insutated piping and tubing.

Bushings: For converting size of thermowell's internal screw thread to size of thermometer
connection.

Heat-Transfer Medium: Mixture of graphite and glycerin.

TEST PLUGS

Basis-of-Design Product: Subject to compliance with requirements, provide one of the following:

SRl (O, L e EDRED =

Flow Design, Inc.

Miljoco Corporation.

National Meter, Inc.

Peterson Equipment Co., Inc.

Sisco Manufacturing Company, Inc.

Trerice, H. O. Co.

Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
Weiss Instruments, Inc.

Description: Test-station fitting made for insertion into piping tee fitting.
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C. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include extended stem on
units to be installed in insulated piping.
D. Thread Size: NPS 1/2 (DN 15), ASME B1.20.1 pipe thread.
E. Minimum Pressure and Temperature Rating: 500 psig at 200 deg F (3450 kPa at 93 deg C).
F. Core Inserts: EPDM self-sealing rubber.

PART 3 - EXECUTION

3.1

A.

INSTALLATION

Install thermowells with socket extending one-third of pipe diameter and in vertical position in piping
tees.

Install thermowells of sizes required to match thermometer connectors. Include bushings if required to
match sizes.

Install thermowells with extension on insulated piping.

Fill thermowells with heat-transfer medium.

Install valve and snubber in piping for each pressure gage for fluids (except steam).
Install test plugs in piping tees.

Install connection fittings in accessible locations for attachment to portable indicators.

END OF SECTION
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SECTION 230523 - GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

1. Bronze angle valves.
2. Brass ball valves.
3. Bronze ball valves.
4. Iron ball valves.
54 Iron, single-flange butterfly valves.
6. Iron, grooved-end butterfly valves.
7. High-performance butterfly valves.
8. Bronze lift check valves.

0% Bronze swing check valves.
10.  TIron swing check valves.

11.  Iron swing check valves with closure control.

12.  Tron, grooved-end swing-check valves.
13.  TIron, center-guided check valves.

14.  Tron, plate-type check valves.

15.  Bronze gate valves.

16.  Iron gate valves.

17.  Bronze globe valves.

18.  Iron globe valves.

19.  Lubricated plug valves.

20.  Eccentric plug valves.

1.3 DEFINITIONS
A. CWP: Cold working pressure.

B. EPDM: Ethylene propylene copolymer rubber.

C. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

D. NRS: Nonrising stem.

E. OS&Y: Outside screw and yoke.

F. RS: Rising stem.

G. SWP: Steam working pressure.
1.4 SUBMITTALS

A. Product Data: For each type of valve indicated.
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L5 QUALITY ASSURANCE
A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
B. ASME Compliance:
1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
2. ASME B31.1 for power piping valves.
3. ASME B31.9 for building services piping valves.
1.6 DELIVERY, STORAGE, AND HANDLING
A. Prepare valves for shipping as follows:
1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, and weld ends.
3. Set angle, gate, and globe valves closed to prevent rattling.
4, Set ball and plug valves open to minimize exposure of functional surfaces.
5. Set butterfly valves closed or slightly open.
6. Block check valves in either closed or open position.
B. Use the following precautions during storage:
1. Maintain valve end protection.
2L Valves received and stored on the job site shall be stored in dry storage spaces, (e.g. building, a
storage trailer, or shed). Items shall be stored on wooden shipping skids or paliets. Under no
condition shall the units be stored in such a way that metal components are in direct contact with
the ground or floor slab. Store valves indoors and maintain at higher than ambient dew point
temperature. If outdoor storage is necessary, store valves off the ground in shipping cartons on
wooden pallets.
3. Valves shall be covered with 6 mil polyethylene sheet taped in place to protect the equipment from
damage and the weather.
&3 Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use handwheels or
stems as lifting or rigging points.
PART 2 - PRODUCTS
2.1 GENERAL REQUIREMENTS FOR VALVES
A. Valves shall have name or trademark of manufacturer and working pressure cast or stamped on valve
body.
B. Gate Valves, globe valves, and swing check valves shall be the product of a single manufacturer.
C. All valves requiring packing shall be designed and constructed to allow repacking under pressure.
D. Valve discs shall be the manufacturer's standard material for the service in which the valve is used unless
otherwise indicated under the individual type valve specification.
E. Valve hand wheels shall be malleable iron, steel, or cast iron and shall conform to ASTM A197.
F. Valves shall be manufactured in the United States.
G. Refer to HVAC valve schedule articles for applications of valves.
H. Valve Pressure and Temperature Ratings: Not less than indicated and as required for system pressures

and temperatures.
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L. Valve Sizes: Same as upstream piping unless otherwise indicated.

I Valve Actuator Types:
1. Gear Actuator: For quarter-turn valves NPS 8 (DN 200) and larger.
2. Handwheel: For valves other than quarter-turn types.
3. Handlever: For quarter-turn valves NPS 6 (DN 150) and smaller[ except plug valves].
4. Wrench: For plug valves with square heads. Furnish Owner with 1 wrench for every § plug
valves, for each size square plug-valve head.

K. Valves in Insulated Piping: With 2-inch (50-mm) stem extensions and the following features:
1. Gate Valves: With rising stem.
2% Ball Valves: With extended operating handle of non-thermal-conductive material, and protective

sleeve that allows operation of vatve without breaking the vapor seal or disturbing insulation.
3. Butterfly Valves: With extended neck.

L. Valve-End Connections:
1. Flanged: With flanges according to ASME B16.1 for iron valves.

M. Valve Bypass and Drain Connections: MSS SP-45,
212 BRONZE ANGLE VALVES

A. Class 150, Bronze Angle Valves with Bronze Disc:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Crane Co.; Crane Valve Group; Stockham Division.
b. Kitz Corporation.
2. Description:
a. Standard: MSS SP-80, Type 1.
b. CWP Rating: 300 psig (2070 kPa).
¢, Body Material: ASTM B 62, bronze with integral seat and union-ring bonnet.
d. Ends: Threaded.
€. Stem and Disc: Bronze.
f. Packing: Asbestos free.
g Handwheel: Malleable iron

23 IRON, SINGLE-FLANGE BUTTERFLY VALVES

A. 150 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Stainless-Steel Disc:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following

ABZ Valve and Controls; a division of ABZ Manufacturing, Inc.

Bray Controls; a division of Bray International.

Conbraco Industries, Inc.; Apollo Valves.

Cooper Cameron Valves; a division of Cooper Cameron Corp.

Crane Co.; Crane Valve Group; Jenkins Valves.

Crane Co.; Crane Valve Group; Stockham Division.

DeZurik Water Controls.

Hammond Valve.

Kitz Corporation.

Milwaukee Valve Company.

Mueller Steam Specialty; a division of SPX Corporation.

NIBCO INC.

Norriseal; a Dover Corporation company.

Red-White Valve Corporation.

Spence Strainers International; a division of CIRCOR International.

cEgFT SR MO A0 TP
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Sure Flow Equipment Inc.
Tyco Valves & Controls; a unit of Tyco Flow Control.
Watts Regulator Co.; a division of Watts Water Technologies, Inc.

escription:

Standard: MSS SP-67, Type I.
CWP Rating: 150 psig (1035 kPa).

GENERAL-DUTY VALVES FOR HVAC PIPING

Body Design: Lug type; suitable for bidirectional dead-end service at rated pressure

without use of downstream flange.

Body Material: ASTM A 126, cast iron or ASTM A 336, ductile iron.
Seat: EPDM.

Stem: One- or two-piece stainless steel.

Disc: Stainless steel.

24 BRONZE GATE VALVES

A. Class 150, RS Bronze Gate Valves:

1.

Manufacturers:

following:

SRMO RO TR Or TR MO AL TR

Crane Co.; Crane Valve Group; Crane Valves.

Crane Co.; Crane Valve Group; Stockham Division.

Hammond Valve.

Kitz Corporation.

Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.
Zy-Tech Global Industries, Inc.

escription:

Standard: MSS SP-80, Type 2.
CWP Rating: (2070 kPa).

Body Materiai: ASTM B 62, bronze with integral seat and union-ring bonnet.

Ends: Threaded.

Stem: Bronze.

Disc: Solid wedge; bronze.
Packing: Asbestos free.
Handwheel: Malleable iron

2.5 IRON GATE VALVES

A. Class 125, OS&Y, Iron Gate Valves:
Manufacturers: Subject to compliance with requirements, provide products by one of the
following;:

1.

11/11/2014
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Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group, Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Flo Fab Inc.

Hammond Valve.

Kitz Corporation.

Legend Valve.

Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Red-White Valve Corporation.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.
Zy-Tech Global Industries, Inc.

escription:
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a. Standard: MSS SP-70, Type L.
b. (DN 65 to DN 300), CWP Rating: (1380 kPa).
c. (DN 350 to DN 600), CWP Rating: (1035 kPa).
d. Body Material: ASTM A 126, gray iron with bolted bonnet.
€. Ends: Flanged.
f. Trim: Bronze.
g. Disc: Solid wedge.
h. Packing and Gasket: Asbestos free.
2.6 IRON GLOBE VALVES
A. Class 125, Iron Globe Valves:
1t Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Crane Co.; Crane Valve Group; Crane Valves.
b. Crane Co.; Crane Valve Group; Jenkins Valves.
cs Crane Co.; Crane Valve Group; Stockham Division.
d. Hammond Valve.
€. Kitz Corporation.
f. Milwaukee Valve Company.
g. NIBCO INC.
h. Powell Valves.
i. Red-White Valve Corporation.
j- Watts Regulator Co.; a division of Watts Water Technologies, Inc.
k. Zy-Tech Global Industries, Inc.
2. Description:

a. Standard: MSS SP-85, Type 1.
b. CWP Rating: (1380 kPa).
. Body Material: ASTM A 126, gray iron with bolted bonnet.
d. Ends: Flanged.
e. Trim: Bronze.
f. Packing and Gasket: Asbestos free.

PART 3 - EXECUTION

3.1

3.2

A.

EXAMINATION

Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special
packing materials, such as blocks, used to prevent disc movement during shipping and handling.

Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by
such operations.

Examine threads on valve and mating pipe for form and cleanliness.

Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size,
length, and material. Verify that gasket is of proper size, that its material composition is suitable for
service, and that it is free from defects and damage.

Do not attempt to repair defective valves; replace with new valves.

VALVE INSTALLATION

Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance,
and equipment removal without system shutdown.
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B.

C.

D.

33

3.4

35

Locate valves for easy access and provide separate support where necessary.
Install valves in horizontal piping with stem at or above center of pipe.
Install valves in position to allow full stem movement.

ADJUSTING

Adjust or replace valve packing after piping systems have been tested and put into service but before final
adjusting and balancing. Replace valves if persistent leaking occurs.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valve applications are not indicated, use the following:

1. Shutoff Service: Ball, butterfly, or gate valves.

2L Butterfly Valve Dead-End Service: Single-flange (lug) type.
3. Throttling Service: Globe ball, or butterfly valves.

If valves with specified SWP classes or CWP ratings are not available, the same types of valves with
higher SWP classes or CWP ratings may be substituted.

Select valves, except wafer types, with the following end connections:

1. For Steel Piping, (DN 50) and Smaller: Threaded ends.

2. For Steel Piping, (DN 65 to DN 100): Flanged ends except where threaded
valve-end option is indicated in valve schedules below.

Bk For Steel Piping, (DN 125) and Larger: Flanged ends.

CHILLED-WATER VALVE SCHEDULE
Pipe (DN 65) and Larger:
1. Iron Ball Valves, (DN 65 to DN 250): Class 150.

2L Tron Gate Valves: Class 125, OS&Y.
3. Tron Globe Valves, (DN 65 to DN 300): Class 12.

END OF SECTION
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PART 1 -

1.1

A.

1.2

1.3

1.4

PART 2 -

2.1

SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
GENERAL
RELATED DOCUMENTS
Drawings and general provisions of the Contract apply to this Section.
SUMMARY

Section Includes:

1. Equipment labels.
23 Pipe labels.

SH Valve tags.

SUBMITTALS
Product Data: For each type of product indicated.

Samples: For color, letter style, and graphic representation required for each identification material and
device.

Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed content for
each label.

Valve numbering scheme.
Valve Schedules: For each piping system to include in maintenance manuals.
COORDINATION

Coordinate installation of identifying devices with completion of covering and painting of surfaces where
devices are to be applied.

Coordinate installation of identifying devices with locations of access panels and doors.
Install identifying devices before installing acoustical ceilings and similar concealment.
PRODUCTS

EQUIPMENT LABELS

Plastic Labels for Equipment:

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch (3.2

mm) thick, and having predrilled holes for attachment hardware.

Letter Color: White.

Background Color: Black

Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4

inch (64 by 19 mm).

6. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches
(600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately
larger lettering for greater viewing distances. Include secondary lettering two-thirds to three-fourths
the size of principal lettering.

h i
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7. Fasteners: Stainless-steel self-tapping screws.
8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers

22

23

PART 3 -

3.1

32

where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title
where equipment is specified.

Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch (A4) bond paper.
Tabulate equipment identification number and identify Drawing numbers where equipment is indicated
(plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
Equipment schedule shall be included in operation and maintenance data.

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating
service, and showing flow direction.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to
attach to pipe without fasteners or adhesive.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

Pipe Label Contents: Include identification of piping service using same designations or abbreviations as
used on Drawings, pipe size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both directions,
or as separate unit on each pipe label to indicate flow direction.

2. Lettering Size: At least (38 mm) high.

VALVE TAGS

Valve Tags: Stamped or engraved with (6.4-mm) letters for piping system abbreviation and

(13-mm) numbers.

1. Tag Material: Brass, (0.8-mm) minimum thickness, and having predrilled or stamped
holes for attachment hardware.

2. Fasteners: Brass S-hook.

Valve Schedules: For each piping system, on (A4) bond paper. Tabulate valve number,

piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-
operating position (open, closed, or modulating), and variations for identification. Mark valves for emergency
shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.

EXECUTION

PREPARATION

Clean piping and equipment surfaces of substances that could impair bond of identification devices, including
dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

EQUIPMENT LABEL INSTALLATION
Install or permanently fasten labels on each major item of mechanical equipment.

Locate equipment labels where accessible and visible.
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3.3 PIPE LABEL INSTALLATION
A, Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms;
accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
1. Near each valve and control device.
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. Where flow
pattern is not obvious, mark each pipe at branch.
Sk Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
4. At access doors, manholes, and similar access points that permit view of concealed piping.
Sk Near major equipment items and other points of origination and termination.
6. Spaced at maximum intervals of 50 feet (15 m) along each run. Reduce intervals to 25 feet (7.6 m)
Insert dimension in areas of congested piping and equipment.
VB On piping above removable acoustical ceilings. Omit intermediately spaced labels.
B. Pipe Label Color Schedule:
1. Chilled-Water Piping;:
a. Background Color: Green.
b. Letter Color: White.
34 VALVE-TAG INSTALLATION
A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-
fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and
HVAC terminal devices and similar roughing-in connections of end-use fixtures and units. List tagged valves
in a valve schedule.
B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and with captions

similar to those indicated in the following subparagraphs and existing:
1. Valve-Tag Size and Shape:
a. Chilled Water: 1-1/2 inches (38 mm), round.
2 Valve-Tag Color:
a. Chilled Water: Green.
3. Letter Color:
a. Chilled Water: White.

END OF SECTION
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

11/11/2014 CONSTRUCTION DOCUMENTS 2014©

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Balancing Air Systems:
a. Variable-air-volume systems, air handler only.
2 Balancing Hydronic Piping Systems:
a. Variable-flow hydronic systems, air handler only
3. Testing, Adjusting, and Balancing Equipment:
a. Motors.
4, Control system verification.
DEFINITIONS

AABC: Associated Air Balance Council.

BAS: Building automation systems.

NEBB: National Environmental Balancing Bureau.

TAB: Testing, adjusting, and balancing.

TABB: Testing, Adjusting, and Balancing Bureau.

TAB Specialist: An independent entity meeting qualifications to perform TAB work.

TDH: Total dynamic head.

INFORMATIONAL SUBMITTALS

Qualification Data: Within 14 days of Contractor's Notice to Proceed, submit documentation that the
TAB specialist and this Project's TAB team members meet the qualifications specified in "Quality

Assurance" Article.

Contract Documents Examination Report: Within 14days of Contractor's Notice to Proceed, submit the
Contract Documents review report as specified in Part 3.

Strategies and Procedures Plan: Within 14 days of Contractor's Notice to Proceed, submit TAB strategies
and step-by-step procedures as specified in "Preparation" Article.

System Readiness Checklists: Within 14 days of Contractor's Notice to Proceed, submit system readiness
checklists as specified in "Preparation” Article.

Examination Report: Submit a summary report of the examination review required in "Examination”
Article.

230593 - 1
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F. Certified TAB reports.

G. Sample report forms.

H. Instrument calibration reports, to include the following:
1. Instrument type and make.
2% Serial number.
3 Application.
4. Dates of use.
5. Dates of calibration.

1.5 QUALITY ASSURANCE
A. TAB Specialists Qualifications: Certified by AABC.
1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
2. TAB Technician: Employee of the TAB specialist and certified by AABC as a TAB technician.

B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111,
Section 4, "Instrumentation.”

G ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."

D. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3 -
"System Balancing."

1.6 FIELD CONDITIONS

A. Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB period.
Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

B. Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial
Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.

PART 2 - PRODUCTS (Not Applicable)
PART 3 - EXECUTION
3.1 EXAMINATION

A. Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems designs that may preclude proper TAB of systems and equipment.

B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer wells, flow-
control devices, balancing valves and fittings, and manual volume dampers. Verify that locations of these
balancing devices are applicable for intended purpose and are accessible.

(A Examine the approved submittals for HVAC systems and equipment.

D. Examine design data including HVAC system descriptions, statements of design assumptions for
environmental conditions and systems output, and statements of philosophies and assumptions about

HVAC system and equipment controls.

E. Examine equipment performance data including fan and pump curves.
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1. Relate performance data to Project conditions and requirements, including system effects that can
create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed
under conditions different from the conditions used to rate equipment performance. To calculate
system effects for air systems, use tables and charts found in AMCA 201, "Fans and Systems," or
in SMACNA's "HVAC Systems - Duct Design." Compare results with the design data and
installed conditions.

F; Examine system and equipment installations and verify that field quality-control testing, cleaning, and
adjusting specified in individual Sections have been performed.

G. Examine test reports specified in individual system and equipment Sections.

H. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, filters are
clean, and equipment with functioning controls is ready for operation.

1. Examine strainers. Verify that startup screens have been replaced by permanent screens with indicated
perforations.
J. Examine control valves for proper installation for their intended function of throttling, diverting, or

mixing fluid flows.
K. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
L Examine system pumps to ensure absence of entrained air in the suction piping.
M.  Examine operating safety interlocks and controls on HVAC equipment.

Report deficiencies discovered before and during performance of TAB procedures. Observe and record
system reactions to changes in conditions. Record default set points if different from indicated values.

3.2 PREPARATION

A, Prepare a TAB plan that includes the following:

1. Equipment and systems to be tested.
2: Strategies and step-by-step procedures for balancing the systems.
3+ Instrumentation to be used.
4. Sample forms with specific identification for all equipment.
B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB
work. Include, at a minimum, the following:
1. Airside:
a. Verify that leakage and pressure tests on air distribution systems have been satisfactorily
completed.
b. Duct systems are complete with terminals installed.
c. Volume, smoke, and fire dampers are open and functional.
d. Clean filters are installed.
€. Fans are operating, free of vibration, and rotating in correct direction.
f. Variable-frequency controllers' startup is complete and safeties are verified.
g. Automatic temperature-control systems are operational.
h. Ceilings are installed.
i. Windows and doors are installed.
J- Suitable access to balancing devices and equipment is provided.

2 Hydronics:
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3.3

34
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®

Verify leakage and pressure tests on water distribution systems have been satisfactori ly
completed.

Piping is complete with terminals installed.

Water treatment is complete.

Systems are flushed, filled, and air purged.

Strainers are pulled and cleaned.

Control valves are functioning per the sequence of operation.

Shutoff and balance valves have been verified to be 100 percent open.

Pumps are started and proper rotation is verified.

Pump gage connections are installed directly at pump inlet and outlet flanges or in
discharge and suction pipe prior to valves or strainers.

j- Variable-frequency controllets' startup is complete and safeties are verified.

k. Suitable access to balancing devices and equipment is provided.

~ER e oo o

GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system according to the procedures contained in
AABC's "National Standards for Total System Balance"and in this Section.

Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent
necessary for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and thickness as used to
construct ducts.

2 After testing and balancing, install test ports and duct access doors that comply with requirements
in Section 233300 "Air Duct Accessories."

3. Install and join new insulation that matches removed materials. Restore insulation, coverings,

vapor barrier, and finish according to Section 230713 "Duct Insulation," Section 230716 "HVAC
Equipment Insulation," and Section 230719 "HVAC Piping Insulation.”

Mark equipment and balancing devices, including damper-control positions, valve position indicators,
fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent
identification material to show final settings.

Take and report testing and balancing measurements in inch-pound (IP) units.

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and recommended
testing procedures. Cross-check the summation of required outlet volumes with required fan volumes.

Prepare schematic diagrams of systems' "as-built” duct layouts.
For variable-air-volume systems, develop a plan to simulate diversity.
Determine the best locations in main and branch ducts for accurate duct-airflow measurements.

Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air dampers
through the supply-fan discharge and mixing dampers.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
Verify that motor starters are equipped with properly sized thermal protection.

Check dampers for proper position to achieve desired airflow path.
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I. Check for airflow blockages.
1. Check condensate drains for proper connections and functioning.
K. Check for proper sealing of air-handling-unit components.

L. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

35 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS
A. Adjust the variable-air-volume systems as follows:
1. Verify that the system static pressure sensor is located two-thirds of the distance down the duct
from the fan discharge.
2. Verify that the system is under static pressure control.
3 Select the terminal unit that is most critical to the supply-fan airflow. Measure inlet static pressure,

and adjust system static pressure control set point so the entering static pressure for the critical
terminal unit is not less than the sum of the terminal-unit manufacturer's recommended minimum
inlet static pressure plus the static pressure needed to overcome terminal-unit discharge system
losses.

4. Calibrate and balance each terminal unit for maximum and minimum design airflow as follows:
a. Adjust controls so that terminal is calling for maximum airflow. Some controllers require

starting with minimum airflow. Verify calibration procedure for specific project.

b. Measure airflow and adjust calibration factor as required for design maximum airflow.

Record calibration factor.

When maximum airflow is correct, balance the air outlets downstream from terminal units.

Adjust controls so that terminal is calling for minimum airflow.

s Measure airflow and adjust calibration factor as required for design minimum airflow.
Record calibration factor. If no minimum calibration is available, note any deviation from
design airflow.

ao

f. When in full cooling or full heating, ensure that there is no mixing of hot-deck and cold-
deck airstreams unless so designed.
g. On constant volume terminals, in critical areas where room pressure is to be maintained,

verify that the airflow remains constant over the full range of full cooling to full heating.
Note any deviation from design airflow or room pressure.

S5 After terminals have been calibrated and balanced, test and adjust system for total airflow. Adjust
fans to deliver total design airflows within the maximum allowable fan speed listed by fan
manufacturer.

a. Set outside-air, return-air, and relief-air dampers for proper position that simulates
minimum outdoor-air conditions.

b. Set terminals for maximum airflow. If system design includes diversity, adjust terminals
for maximum and minimum airflow so that connected total matches fan selection and
simulates actual load in the building.

C: Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, perform
multiple Pitot-tube traverses to obtain total airflow.
d. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil traverse
may be acceptable.
€. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at terminals
and calculate the total airflow.
6. Measure fan static pressures as follows:
a. Measure static pressure directly at the fan outlet or through the flexible connection.
b. Measure static pressure directly at the fan inlet or through the flexible connection.
c: Measure static pressure across each component that makes up the air-handling system.
d. Report any artificial loading of filters at the time static pressures are measured.
7. Set final return and outside airflow to the fan while operating at maximum return airflow and

minimum outdoor airflow.
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a. Balance the return-air ducts and inlets the same as described for constant-volume air
systems.
b. Verify that terminal units are meeting design airflow under system maximum flow.
8. Re-measure the inlet static pressure at the most critical terminal unit and adjust the system static

pressure set point to the most energy-efficient set point to maintain the optimum system static
pressure. Record set point and give to controls contractor.
9. Verify final system conditions as follows:
a. Re-measure and confirm that minimum outdoor, return, and relief airflows are within
design. Readjust to match design if necessary.

b. Re-measure and confirm that total airflow is within design.
c. Re-measure final fan operating data, rpms, volts, amps, and static profile.
d. Mark final settings.
€: Test system in economizer mode. Verify proper operation and adjust if necessary. Measure
and record all operating data.
f. Verify tracking between supply and return fans.
3.6 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS
A. Balance systems with automatic two- and three-way control valves by setting systems at maximum flow

through heat-exchange terminals, and proceed as specified above for hydronic systems.

B. Adjust the variable-flow hydronic system as follows:
1. Verify that the differential-pressure sensor is located as indicated.
2. Determine whether there is diversity in the system.
C. For systems with no diversity:
1. Adjust pumps to deliver total design gpm.
a. Measure total water flow.
1) Position valves for full flow through coils.
2) Measure flow by main flow meter, if installed.
3) If main flow meter is not instalied, determine flow by pump TDH or exchanger

pressure drop.
b. Measure pump TDH as follows:

1) Measure discharge pressure directly at the pump outlet flange or in discharge pipe
prior to any valves.

2) Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to
any valves or strainers.

3) Convert pressure to head and correct for differences in gage heights.

4) Verify pump impeller size by measuring the TDH with the discharge valve closed.
Note the point on manufacturer's pump curve at zero flow and verify that the pump
has the intended impeller size.

5) With valves open, read pump TDH. Adjust pump discharge valve until design water
flow is achieved.

c. Monitor motor performance during procedures and do not operate motor in an overloaded
condition.
2. Adjust flow-measuring devices installed in mains and branches to design water flows.
a. Measure flow in main and branch pipes.
b. Adjust main and branch balance valves for design flow.
() Re-measure each main and branch after all have been adjusted.
3. Adjust flow-measuring devices installed at terminals for each space to design water flows.
a. Measure flow at terminals.
b. Adjust each terminal to design flow.
ek Re-measure each terminal after it is adjusted.
d. Position control valves to bypass the coil and adjust the bypass valve to maintain design
flow.
e. Perform temperature tests after flows have been balanced.
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4. For systems with pressure-independent valves at terminals:

a. Measure differential pressure and verify that it is within manufacturer's specified range.
b. Perform temperature tests after flows have been verified.
5. For systems without pressure-independent valves or flow-measuring devices at terminals:
a. Measure and balance coils by either coil pressure drop or temperature method.
b. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

6. Prior to verifying final system conditions, determine the system differential-pressure set point.

. If the pump discharge valve was used to set total system flow with variable-frequency controller at
60 Hz, at completion open discharge valve 100 percent and allow variable-frequency controller to
control system differential-pressure set point. Record pump data under both conditions.

8. Mark final settings and verify that all memory stops have been set.

9. Verify final system conditions as follows:
a. Re-measure and confirm that total water flow is within design.
b. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
o Mark final settings.

10.  Verify that memory stops have been set.

D. For systems with diversity:

I.
2.

3.

11/11/2014

Determine diversity factor.
Simulate system diversity by closing required number of control valves, as approved by the design

engineer.
Adjust pumps to deliver total design gpm.
a. Measure total water flow.
1) Position valves for full flow through coils.
2) Measure flow by main flow meter, if installed.
3) If main flow meter is not installed, determine flow by pump TDH or exchanger

pressure drop.
b. Measure pump TDH as follows:
1) Measure discharge pressure directly at the pump outlet flange or in discharge pipe
prior to any valves.

2) Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to
any valves or strainers.
3) Convert pressure to head and correct for differences in gage heights.

4) Verify pump impeller size by measuring the TDH with the discharge valve closed.
Note the point on manufacturer's pump curve at zero flow and verify that the pump
has the intended impeller size.

5) With valves open, read pump TDH. Adjust pump discharge valve until design water
flow is achieved.

c. Monitor motor performance during procedures and do not operate motor in an overloaded
condition.

Adjust flow-measuring devices installed in mains and branches to design water flows.

a. Measure flow in main and branch pipes.

b. Adjust main and branch balance valves for design flow.

C: Re-measure each main and branch after all have been adjusted.

Adjust flow-measuring devices installed at terminals for each space to design water flows.

a. Measure flow at terminals.

b. Adjust each terminal to design flow.

c. Re-measure each terminal after it is adjusted.

d. Position control valves to bypass the coil, and adjust the bypass valve to maintain design
flow.

€. Perform temperature tests after flows have been balanced.

For systems with pressure-independent valves at terminals:

a. Measure differential pressure, and verify that it is within manufacturer's specified range.

b. Perform temperature tests after flows have been verified.

For systems without pressure-independent valves or flow-measuring devices at terminals:

a. Measure and balance coils by either coil pressure drop or temperature method.
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3.7

3.8

3.9

11.
12.

13.

TESTING, ADJUSTING, AND BALANCING FOR HVAC

b. If balanced by coil pressure drop, perform temperature tests after flows have been verified.
Open control valves that were shut. Close a sufficient number of control valves that were
previously open to maintain diversity, and balance terminals that were just opened.

Prior to verifying final system conditions, determine system differential-pressure set point.

If the pump discharge valve was used to set total system flow with variable-frequency controller at
60 Hz, at completion open discharge valve 100 percent and allow variable-frequency controller to
control system differential-pressure set point. Record pump data under both conditions.

Mark fina! settings and verify that memory stops have been set.

Verify final system conditions as follows:

a. Re-measure and confirm that total water flow is within design.

b. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.

(o Mark final settings.

Verify that memory stops have been set.

PROCEDURES FOR MOTORS

Motors 1/2 HP and Larger: Test at final balanced conditions and record the following data:

®NQ VAW

Manufacturer's name, model number, and serial number.
Motor horsepower rating.

Motor rpm.

Phase and hertz.

Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.

Starter size and thermal-protection-element rating.
Service factor and frame size.

Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to prove proper
operation.

CONTROLS VERIFICATION

In conjunction with system balancing, perform the following:

00} 59 O Ui, 9 I

A

Verify temperature control system is operating within the design limitations.

Confirm that the sequences of operation are in compliance with Contract Documents.
Verify that controllers are calibrated and function as intended.

Verify that controller set points are as indicated.

Verify the operation of lockout or interlock systems.

Verify the operation of valve and damper actuators.

Verify that controlled devices are properly installed and connected to correct controller.
Verify that controlled devices travel freely and are in position indicated by controller: open,
closed, or modulating.

Verify location and installation of sensors to ensure that they sense only intended temperature,
humidity, or pressure.

Reporting: Include a summary of verifications performed, remaining deficiencies, and variations from
indicated conditions.

TOLERANCES

Set HVAC system's airflow rates and water flow rates within the following tolerances:

1.

28

Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent Air
Outlets and Inlets: Plus or minus 10 percent
Cooling-Water Flow Rate: Plus or minus 10 percent.

Maintaining pressure relationships as designed shall have priority over the tolerances specified above.
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3.10 FINAL REPORT

A. General: Prepare a certified written report; tabulate and divide the report into separate sections for tested
systems and balanced systems.
1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified
testing and balancing engineer.
2. Include a list of instruments used for procedures, along with proof of calibration.
3. Certify validity and accuracy of field data.

B. Final Report Contents: In addition to certified field-report data, include the following:

Pump curves.

Fan curves.

Manufacturers' test data.

Field test reports prepared by system and equipment installers.

Other information relative to equipment performance; do not include Shop Drawings and Product
Data.

gn 4= DljDI=

C. General Report Data: In addition to form titles and entries, include the following data:
Title page.
Name and address of the TAB specialist.
Project name.
Project location.
Architect's name and address.
Engineer's name and address.
Contractor's name and address.
Report date.
Signature of TAB supervisor who certifies the report.
0. Table of Contents with the total number of pages defined for each section of the report. Number
each page in the report.
11, Summary of contents including the following:
a. Indicated versus final performance.
b. Notable characteristics of systems.
c. Description of system operation sequence if it varies from the Contract Documents.
12.  Nomenclature sheets for each item of equipment.
13.  Data for terminal units, including manufacturer's name, type, size, and fittings.
14.  Notes to explain why certain final data in the body of reports vary from indicated values.
15.  Test conditions for fans and pump performance forms including the following:

SO PN AL

a. Settings for outdoor-, return-, and exhaust-air dampers.
b. Conditions of filters.
c. Cooling coil, wet- and dry-bulb conditions.
d. Fan drive settings including settings and percentage of maximum pitch diameter.
e. Settings for supply-air, static-pressure controller.
f. Other system operating conditions that affect performance.
D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each
system with single-line diagram and include the following:
1. Quantities of outdoor, supply, return, and exhaust airflows.

Water flow rates.

Duct, outlet, and inlet sizes.

Pipe and valve sizes and locations.
Position of balancing devices.

DAk 0 1D

E. Air-Handling-Unit Test Reports: For air-handling units with coils, include the following:
1. Unit Data:
a. Unit identification.
b. Location.
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Make and type.
Model number and unit size.
Manufacturer's serial number.
Unit arrangement and class.
Discharge arrangement.
Sheave make, size in inches (mm), and bore.
Center-to-center dimensions of sheave and amount of adjustments in inches (mm).
Number, make, and size of belts.
Number, type, and size of filters.
otor Data:
Motor make, and frame type and size.
Horsepower and rpm.
Volts, phase, and hertz.
Full-load amperage and service factor.
Sheave make, size in inches (mm), and bore.
Center-to-center dimensions of sheave and amount of adjustments in inches (mm).
est Data (Indicated and Actual Values):
Total airflow rate in cfim (L/s).
Total system static pressure in inches wg (Pa).
Fan rpm.
Discharge static pressure in inches wg (Pa).
Filter static-pressure differential in inches wg (Pa).
Preheat-coil static-pressure differential in inches wg (Pa).
Cooling-coil static-pressure differential in inches wg (Pa).
Outdoor airflow in cfm (L/s).
Return airflow in cfim (L/s).
Outdoor-air damper position.
Return-air damper position.

ZFTITER e o0
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F. Apparatus-Coil Test Reports:
1. Coil Data:
System identification.
Location.
Coil type.
Number of rows.
Fin spacing in fins per inch (mm) o.c.
Make and model number.
Face area in sq. ft. (sq. m).
Tube size in NPS (DN).
Tube and fin materials.
A Circuiting arrangement.
2. Test Data (Indicated and Actual Values):

T ER MO R0 o

a. Airflow rate in cfm (L/s).
b. Average face velocity in fpm (m/s).
c. Air pressure drop in inches wg (Pa).
d. Outdoor-air, wet- and dry-bulb temperatures in deg F (deg C).
€. Return-air, wet- and dry-bulb temperatures in deg F (deg C).
f. Entering-air, wet- and dry-bulb temperatures in deg F (deg C).
g. Leaving-air, wet- and dry-bulb temperatures in deg F (deg C).
h. Water flow rate in gpm (L/s).
i. Water pressure differential in feet of head or psig (kPa).
i- Entering-water temperature in deg F (deg C).
k. Leaving-water temperature in deg F (deg C).

G. Fan Test Reports: For supply, return, and exhaust fans, include the following:

1. Fan Data:
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System identification.
Location.
Make and type.
Model number and size.
Manufacturer's serial number.
Arrangement and class.
Sheave make, size in inches (mm), and bore.
Center-to-center dimensions of sheave and amount of adjustments in inches (mm).
otor Data:
Motor make, and frame type and size.
Horsepower and rpm.
Volts, phase, and hertz.
Full-load amperage and service factor.
Sheave make, size in inches (mm), and bore.
Center-to-center dimensions of sheave, and amount of adjustments in inches (mm).
Number, make, and size of belts.
est Data (Indicated and Actual Values):
Total airflow rate in cfm (L/s).
Total system static pressure in inches wg (Pa).
Fan rpm.
Discharge static pressure in inches wg (Pa).
Suction static pressure in inches wg (Pa).

ZFR Mo a0 o
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END OF SECTION
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SECTION 230700 - HVAC INSULATION

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Insulation Materials:

a. Mineral fiber.
Insulating cements.
Adhesives.

Mastics.

Sealants.
Factory-applied jackets.
Tapes.

OV [ s ) 1

SUBMITTALS

Product Data: For each type of product indicated. Include thermal conductivity, thickness, and jackets
(both factory and field applied, if any).

Qualification Data: For qualified Installer.

Material Test Reports: From a qualified testing agency acceptable to authorities having jurisdiction
indicating, interpreting, and certifying test results for compliance of insulation materials, sealers,
attachments, cements, and jackets, with requirements indicated. Include dates of tests and test methods
employed.

QUALITY ASSURANCE

Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program
or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and
Training.

Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-response
characteristics indicated, as determined by testing identical products per ASTME 84, by a testing and
inspecting agency acceptable to authorities having jurisdiction. Factory label insulation and jacket
materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of
applicable testing and inspecting agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50
or less.

23 Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed index of
150 or less.
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1.5 DELIVERY, STORAGE, AND HANDLING

A. Packaging: Insulation material containers shall be marked by manufacturer with approptiate ASTM
standard designation, type and grade, and maximum use temperature.

B. Insulation received and stored on the job site shall be stored in dry storage spaces, (€.g. building, trailer,
or shed) whenever possible. Insulation shall be stored on wooden rails, wooden pallets, or shipping skids.
Under no condition shall the insulation be stored in such a way that components are in direct contact with
the ground or floor slabs.

C. Where it is not practical to store items within an enclosure, insulation may be stored on wooden rails,
wooden pallets, or shipping skids outside.

D. Insulation shall be covered with 6 mil polyethylene sheet (taped in place) to protect the equipment from
damage and the weather. UV sensitive material such as PVC and PVDC insulation material shall be
protected from sunlight to avoid exposure to UV light from the sun.

1.6 COORDINATION

A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 23 Section
"Hangers and Supports for HVAC Piping and Equipment.”

B. Coordinate clearance requirements with piping Installer for piping insulation application, duct Installer
for duct insulation application, and equipment Installer for equipment insulation application. Before
preparing piping and ductwork Shop Drawings, establish and maintain clearance requirements for
installation of insulation and field-applied jackets and finishes and for space required for maintenance.

1.7 SCHEDULING

A. Schedule insulation application after pressure testing systems and, where required, after installing and
testing heat tracing. Insulation application may begin on segments that have satisfactory test results.

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.

PART 2 - PRODUCTS
2.1 INSULATION MATERIALS

A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied.

B. Products shall not contain asbestos, lead, mercury, ot mercury compounds.

C: Products that come in contact with stainless steel shall have a leachable chloride content of less than 50
ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to
ASTM C 795.

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.

F. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with

ASTM C 612, TypeIA or TypeIB. For duct and plenum applications, provide insulation without
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22

23

factory-applied jacket. For equipment applications, provide insulation without factory-applied jacket.
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
1. Products: Subject to compliance with requirements, provide one of the following:

a. CertainTeed Corp.; Commercial Board.

b. Fibrex Insulations Inc.; FBX.

C. Johns Manville; 800 Series Spin-Glas.

d. Knauf Insulation; Insulation Board.

€. Owens Corning; Fiberglas 700 Series.
Minetal-Fiber, Preformed Pipe Insulation:
1. Products:  Subject to compliance with requirements, provide one of the following:

a. Fibrex Insulations Inc.; Coreplus 1200.

b. Johns Manville; Micro-Lok.

c. Knauf Insulation; 1000 Pipe Insulation.

d. Owens Corning; Fiberglas Pipe Insulation.

2% Type I, 850 deg F (454 deg C) Materials: Mineral or glass fibers bonded with a thermosetting
resin. Comply with ASTM C 547, Type I, Grade A, without factory-applied jacket. Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article.

3 Type II, 1200 deg F (649 deg C) Materials: Mineral or glass fibers bonded with a thermosetting
resin. Comply with ASTM C 547, Type II, Grade A, without factory-applied jacket. Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article.

INSULATING CEMENTS

Mineral-Fiber Insulating Cement: Comply with ASTM C 195.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Insulco, Division of MFS, Inc.; Triple L.
b. P. K. Insulation Mfg. Co., Inc.; Super-Stik.

Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449/C 449M.
1. Products: : Subject to compliance with requirements, provide one of the following:

a. Insulco, Division of MFS, Inc.; SmoothKote.

b. P. K. Insulation Mfg. Co., Inc.; PK No. 127, and Quik-Cote.

¢l Rock Wool Manufacturing Company; Delta One Shot.

ADHESIVES

Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation .
to itself and to surfaces to be insulated, unless otherwise indicated.

Mineral-Fiber Adhesive:
1. Products: : Subject to compliance with requirements, provide one of the following:
a. Childers Products; CP-127/CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-60/85-20.
c. ITW TACC, Division of Illinois Tool Works; S-90/80.
d. Marathon Industries, Inc.; 225.
€. Mon-Eco Industries, Inc.; 22-25.
2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

ASJ Adhesive, and FSK and PVDC Jacket Adhesive:

Iz Products:  Subject to compliance with requirements, provide one of the following:
a. Childers Products; CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-60/85-20.
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c. ITW TACC, Division of Illinois Tool Works; S-90/80.
d. Marathon Industries, Inc.; 225.
€. Mon-Eco Industries, Inc.; 22-25.

2 For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).
24 MASTICS
A. Materials shall be compatible with insulation materials, jackets, and substrates.
1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).
B. Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient services.
1. Products: : Subject to compliance with requirements, provide one of the following:
a. Childers Products; CP-34.
b. Foster Products Corporation, H. B. Fuller Company; 30-65.
C: ITW TACC, Division of [llinois Tool Works; CB-50.
d. Marathon Industries, Inc.; 590.
e. Mon-Eco Industries, Inc.; 55-40.
f. Vimasco Corporation; 749.
28 Water-Vapor Permeance: ASTM E 96, Procedure B, at dry film thickness.
3 Service Temperature Range: (Minus 29 to plus 82 deg C).
4. Color: White.
25 SEALANTS

A. Joint Sealants:

1.

B GYjenl st

Joint Sealants for Cellular-Glass, Phenolic, and Polyisocyanurate Products: Subject to compliance
with requirements, provide one of the following

a. Childers Products; CP-76.

b. Foster Products Corporation, H. B. Fuller Company; 95-50/30-45.

c. Pittsburgh Corning Corporation; Pittseal 444.

d.

Joint Sealants for Polystyrene Products: : Subject to compliance with requirements, provide one
of the following:

a. Childers Products; CP-70.

b. Foster Products Corporation, H. B. Fuller Company; 30-45.
e Marathon Industries, Inc.; 405.

d. Mon-Eco Industries, Inc.; 44-05.

e.

Materials shall be compatible with insulation materials, jackets, and substrates.

Permanently flexible, elastomeric sealant.

Service Temperature Range: (Minus 73 to plus 149 deg C).

Color: White or gray.

For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

B. FSK and Metal Jacket Flashing Sealants:

1.

11/11/2014

Products: : Subject to compliance with requirements, provide one of the following:
a. Childers Products; CP-76.

b. Foster Products Cotporation, H. B. Fuller Company; 95-44.

c. Pittsburgh Corning Corporation; Pittseal 727.

CONSTRUCTION DOCUMENTS ©2014



CHATHAM COUNTY COURTHOUSE REPLACE AHU-1 230700-5

ROSSER INTERNATIONAL, INC. HVAC INSULATION
2% Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4, Service Temperature Range: (Minus 40 to plus 121 deg C).
5. Color: Aluminum.
6. For indoor applications, use sealants that have a VOC content of 420 g/L or less when calculated

2.6

2.7

according to 40 CFR 59, Subpart D (EPA Method 24). Reference: SCAQMD Rule #1168 VOC
tables; category “Other”,

ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:

1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Products; CP-76.

b. <Insert manufacturer's name; product name or designation.>

Materials shall be compatible with insulation materials, jackets, and substrates.

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: {Minus 40 to plus 121 deg C).

Color: White.

For indoor applications, use sealants that have a VOC content of 420 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24). Reference: SCAQMD Rule #1168 VOC
tables; category “Other”

D-IT & (IR

FIELD-APPLIED CLOTHS

Woven Glass-Fiber Fabric: Comply with MIL-C-20139H, Type I, plain weave, and presized a minimum
of 8 0z./sq. yd. (271 g/sq. m).

1. Products: : Subject to compliance with requirements, provide one of the following:
a. Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, Luben 59.
b. <Insert manufacturer's name; product name or designation.>

TAPES

FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C 1136.

1. Products:  Subject to compliance with requirements, provide one of the following:
a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.

b. Compac Corp.; 110 and 111.

c. Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK.

d. Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ.

Width: 3 inches (75 mm).

Thickness: 6.5 mils (0.16 mm).

Adhesion: 90 ounces force/inch (1.0 N/mm) in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch (7.2 N/mm) in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

R @it = B

Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
1. Products: Subject to compliance with requirements, provide one of the following:
a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.
b. Compac Corp.; 120.
5 Ideal Tape Co., Inc., an American Biltrite Company; 488 AWF.
d. Venture Tape; 3520 CW.
2. Width: 2 inches (50 mm).
Thickness: 3.7 mils (0.093 mm).
4. Adhesion: 100 ounces force/inch (1.1 N/mm) in width.,

W
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5.

Elongation: 5 percent.

6. Tensile Strength: 34 [bf/inch (6.2 N/mm) in width.
2.8 SECUREMENTS
A. Insulation Pins and Hangers:

1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for capacitor-
discharge welding, (3.5-mm-) diameter shank, length to suit depth of insulation
indicated.

a. Products:  Subject to compliance with requirements, provide one of the following:

1) AGM Industries, Inc.; CWP-1.

2) GEMCO; CD.

3) Midwest Fasteners, Inc.; CD.

4) Nelson Stud Welding; TPA, TPC, and TPS.

2. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed
for capacitor-discharge welding, (3.5-mm-) diameter shank, length to suit depth of
insulation indicated with integral (38-mm) galvanized carbon-steel washer.

a. Products: Subject to compliance with requirements, provide one of the following:

1) AGM Industries, Inc.; CWP-1.

2) GEMCO; Cupped Head Weld Pin.

3) Midwest Fasteners, Inc.; Cupped Head.
4) Nelson Stud Welding; CHP.

3 Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to projecting
spindle that is capable of holding insulation, of thickness indicated, securely in position indicated
when self-locking washer is in place. Comply with the following requirements:

a. Products: Subject to compliance with requirements, provide one of the following:

1) AGM Industries, Inc.; Tactoo Insul-Hangers, Series T.
2) GEMCO; Perforated Base.
3) Midwest Fasteners, Inc.; Spindle.
b. Baseplate: Perforated, galvanized carbon-steel sheet, (0.76 mm) thick by
(50 mm) square.

c. Spindle: Copper- or zinc-coated, low carbon steel fully annealed, (2.6-mm-)
diameter shank, length to suit depth of insulation indicated.

d. Adhesive: Recommended by hanger manufacturer. Product with demonstrated capability
to bond insulation hanger securely to substrates indicated without damaging insulation,
hangers, and substrates.

4. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate fastened to
projecting spindle that is capable of holding insulation, of thickness indicated, securely in position
indicated when self-locking washer is in place. Comply with the following requirements:

a. Products: Subject to compliance with requirements, provide one of the following:

1) GEMCO; Nylon Hangets.
2) Midwest Fasteners, Inc.; Nylon Insulation Hangers.

b. Baseplate: Perforated, nylon sheet, (0.76 mm) thick by (38 mm) in
diameter.

c. Spindle: Nylon, (2.6-mm-) diameter shank, length to suit depth of insulation
indicated, up to (63 mm).

d. Adhesive: Recommended by hanger manufacturer. Product with demonstrated capability
to bond insulation hanger securely to substrates indicated without damaging insulation,
hangers, and substrates.

5. Insulation-Retaining Washers: Self-locking washers formed from (0.41-mm-) thick,
galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in place but
not less than (38 mm) in diameter.

a. Products: Subject to compliance with requirements, provide one of the following:

1) AGM Industries, Inc.; RC-150.
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2) GEMCO; R-150.
3) Midwest Fasteners, Inc.; WA-150.
4) Nelson Stud Welding; Speed Clips.
b. Protect ends with capped self-tocking washers incorporating a spring steel insert to ensure
permanent retention of cap in exposed locations.

Wire: 0.062-inch (1.6-mm) sofi-annealed, stainless steel.
1. Manufacturers: Subject to compliance with requirements, provide one of the following:
a. C & F Wire.
b Childers Products.
c. PABCO Metals Corporation.
d RPR Products, Inc.

PART 3 - EXECUTION

3.1

3.2

33

A.

A.

B.

C.

D.

A.

B.

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation and other conditions
affecting performance of insulation application.

1. Verify that systems and equipment to be insulated have been tested and are free of defects.
2 Verify that surfaces to be insulated are clean and dry.

3y Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely
affect insulation application.

Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, appiy a corrosion

coating to insulated surfaces as follows:

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils (0.127 mm) thick and
an epoxy finish 5 mils (0.127 mm) thick if operating in a temperature range between 140 and 300
deg F (60 and 149 deg C). Consult coating manufacturer for appropriate coating materials and
application methods for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 300 deg F (0
and 149 deg C) with an epoxy coating. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

Coordinate insulation installation with the trade installing heat tracing. Comply with requirements for
heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-
steel surfaces, use demineralized water.

GENERAL INSTALLATION REQUIREMENTS
Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of
voids throughout the length of equipment, ducts and fittings, and piping including fittings, valves, and

specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each
item of equipment, duct system, and pipe system as specified in insulation system schedules.
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C. Install accessories compatible with insulation materials and suitable for the service. Install accessories
that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

G. Keep insulation materials dry during application and finishing.

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive

recommended by insulation material manufacturer.

I. Install insulation with least number of joints practical.

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports,
anchors, and other projections with vapor-barrier mastic.
1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs

from point of attachment to supported item to point of attachment to structure. Taper and seal
ends at attachment to structure with vapor-barrier mastic.

34 Install insert materials and install insulation to tightly join the insert. Seal insulation to insulation
inserts with adhesive or sealing compound recommended by insulation material manufacturer.
4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over jacket,

arranged to protect jacket from tear or puncture by hanger, support, and shield.

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry
film thicknesses.

L. Install insulation with factory-applied jackets as follows:
1. Draw jacket tight and smooth.
2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as insulation

jacket. Secure strips with adhesive and outward clinching staples along both edges of strip, spaced
4 inches (100 mm) o.c.

a. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap
3. Cover joints and seams with tape as recommended by insulation material manufacturer to maintain
vapor seal.
4. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends

adjacent to duct and pipe flanges and fittings.
M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking due to
thermal movement.

0. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches
at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.

P. For above ambient services, do not install insulation to the following:
1. Vibration-control devices.
2. Testing agency labels and stamps.
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3. Nameplates and data plates.
4. Manbholes.
St Handholes.
6. Cleanouts.
3.4 PENETRATIONS

35

Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.

1. Seal penetrations with flashing sealant.

2, For applications requiring only indoor insulation, terminate insulation above roof surface and seal
with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for
outdoor applications tightly joined to indoor insulation ends. Seal joint with joint sealant.

3, Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below top of
roof flashing.
4. Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with sleeve
seal. Seal terminations with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously

through wall penetrations.

1. Seal penetrations with flashing sealant.

2, For applications requiring only indoor insulation, terminate insulation inside wall surface and seal
with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for
outdoor applications tightly joined to indoor insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2
inches (50 mm).

4. Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install
insulation continuously through walls and partitions.

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials except where more specific
requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity, unless otherwise indicated.
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same

material and density as adjacent pipe insulation. Each piece shall be butted tightly against
adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular surfaces with
insulating cement finished to a smooth, hard, and uniform contour that is uniform with adjoining
pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material
and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section
closely to the next and hold in place with tie wire. Bond pieces with adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material,
density, and thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less
than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. For
valves, insulate up to and including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill
joints, seams, and irregular surfaces with insulating cement.
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Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material,
density, and thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less
than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. Fill
joints, seams, and irregular surfaces with insulating cement. Insulate strainers so strainer basket
flange or plug can be easily removed and replaced without damaging the insulation and jacket.
Provide a removable reusable insulation cover. For below ambient services, provide a design that
maintains vapor barrier.

Insulate flanges and unions using a section of oversized preformed pipe insulation. Overlap
adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker.

Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.
Install vapor-barrier mastic for below ambient services and a breather mastic for above ambient
services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the mastic to a smooth and
well-shaped contour.

For services not specified to receive a field-applied jacket except for flexible elastomeric and
polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.
Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation facing using PVC
tape.

Stencil or label the outside insulation jacket of each union with the word "UNION." Match size
and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test
connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment.
Shape insulation at these connections by tapering it to and around the connection with insulating cement
and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform to the following:

1.

2.

Make removable flange and union insulation from sectional pipe insulation of same thickness as
that on adjoining pipe. Install same insulation jacket as adjoining pipe insulation.

When flange and union covers are made from sectional pipe insulation, extend insulation from
flanges or union long at least two times the insulation thickness over adjacent pipe insulation on
each side of flange or union. Secure flange cover in place with stainless-steel or aluminum bands.
Select band material compatible with insulation and jacket.

Construct removable valve insulation covers in same manner as for flanges except divide the two-
part section on the vertical center line of valve body.

When covers are made from block insulation, make two halves, each consisting of mitered blocks,
wired to stainless-steel fabric. Secure this wire frame, with its attached insulation, to flanges with
tie wire. Extend insulation at least 2 inches (50 mm) over adjacent pipe insulation on each side of
valve. Fill space between flange or union cover and pipe insulation with insulating cement.
Finish cover assembly with insulating cement applied in two coats. After first coat is dry, apply
and trowel second coat to a smooth finish.

Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a
metal jacket.

3.6 MINERAL-FIBER INSULATION INSTALLATION

A. Insulation Instaliation on Straight Pipes and Tubes:

1.

2.

11/11/2014

Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands
without deforming insulation materials.

Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with
vapor-barrier mastic and joint sealant.

For insulation with factory-applied jackets on above ambient surfaces, secure laps with outward
clinched staples at 6 inches (150 mm) o.c.
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4.

For insulation with factory-applied jackets on below ambient surfaces, do not staple longitudinal
tabs but secure tabs with additional adhesive as recommended by insulation material manufacturer
and seal with vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

1.
2

3.

4.

Install preformed pipe insulation to outer diameter of pipe flange.

Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

Fill voids between inner circumference of flange insulation and outer circumference of adjacent
straight pipe segments with mineral-fiber blanket insulation.

Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch
(25 mm), and seal joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:

1.
2.

Install preformed sections of same material as straight segments of pipe insulation when available.
When preformed insulation elbows and fittings are not available, install mitered sections of pipe
insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire
or bands.

D. Insulation Installation on Valves and Pipe Specialties:

1.
2.

3

4,

Install preformed sections of same material as straight segments of pipe insulation when available.
When preformed sections are not available, install mitered sections of pipe insulation to valve
body.

Arrange insulation to permit access to packing and to allow valve operation without disturbing
insulation.

Install insulation to flanges as specified for flange insulation application.

E. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

L.

2.
3

11/11/2014

Apply adhesives according to manufacturer's recommended coveragc rates per unit area, for 100

percent coverage of duct and plenum surfaces.

Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.

Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-

discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows:

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along
longitudinal centerline of duct. Space 3 inches (75 mm) maximum from insulation end
joints, and 16 inches (400 mm) o.c. ’

b. On duct sides with dimensions larger than 18 inches (450 mm), space pins 16 inches (400
mm) o.c. each way, and 3 inches (75 mm) maximum from insulation joints. Install
additional pins to hold insulation tightly against surface at cross bracing.

(el Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.

d. Do not overcompress insulation during installation.

€. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation
surface. Cover exposed pins and washers with tape matching insulation facing.

For ducts and plenums with surface temperatures below ambient, install a continuous unbroken
vapor barrier. Create a facing lap for longitudinal seams and end joints with insulation by
removing 2 inches (50 mm) from 1 edge and 1 end of insulation segment. Secure laps to adjacent
insulation section with 1/2-inch (13-mm) outward-clinching staples, 1 inch (25 mm) o.c. Install
vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier mastic, and
sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F (10 deg C) at 18-
foot (5.5-m) intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-
shaped pattern over insulation face, along butt end of insulation, and over the surface.
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3.7

3.8

3.9

Cover insulation face and surface to be insulated a width equal to 2 times the insulation
thickness but not less than 3 inches (75 mm).

5. Install insulation on rectangular duct elbows and transitions with a full insulation section for each
surface. Groove and score insulation to fit as closely as possible to outside and inside radius of
elbows. Install insulation on round and flat-oval duct elbows with individually mitered gores cut
to fit the elbow.

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch-
(150-mm-) wide strips of same material used to insulate duct. Secure on alternating sides of
stiffener, hanger, and flange with pins spaced 6 inches (150 mm) o.c.

FIELD-APPLIED JACKET INSTALLATION

Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-
applied jackets.

1. Draw jacket smooth and tight to surface with 2-inch (50-mm) overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch- (1.6-mm-) thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.

Where FSK jackets are indicated, install as follows:

Draw jacket material smooth and tight.

Install lap or joint strips with same material as jacket.

Secure jacket to insulation with manufacturer's recommended adhesive.

Install jacket with 1-1/2-inch (38-mm) laps at longitudinal seams and 3-inch- (75-mm-) wide joint

strips at end joints.

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-
barrier mastic.

B

FINISHES
Duct, Equipment, and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint
jacket with paint system identified below and as specified in Division 09 painting Sections.
1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material and
finish coat paint. Add fungicidal agent to render fabric mildew proof.
a. Finish Coat Material: Interior, flat, latex-emulsion size.

Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection of the
completed Work.

Do not field paint aluminum or stainless-steel jackets.

DUCT INSULATION SCHEDULE, GENERAL

Plenums and Ducts Requiring Insulation:

1. Indoor, concealed supply and outdoor air.

2. Indoor, exposed supply and outdoor air.

3. Indoor, concealed return located in nonconditioned space.
4. Indoor, exposed return located in nonconditioned space.

Items Not Insulated:

1. Metal ducts with duct liner of sufficient thickness to comply with energy code and
ASHRAE/IESNA 90.1.

2. Factory-insulated flexible ducts.

3 Factoty-insulated plenums and casings.
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4. Flexible connectors.
5. Vibration-control devices.
6. Factory-insulated access panels and doors.

3.10 INDOOR DUCT AND PLENUM INSULATION SCHEDULE

A. Exposed, round and flat-oval, supply-air duct insulation shall be the foilowing:
1. Mineral-Fiber Board: 2 inches (50 mm) thick and 2-1b/cu. ft. (32-kg/cu. m) nominal density.

B. Exposed, round and flat-oval, return-air duct insulation shall be the following:
1. Mineral-Fiber Board: 2 inches (50 mm) thick and 2-1b/cu. ft. (32-kg/cu. m) nominal density.

C. Exposed, round and flat-oval, outdoor-air duct insulation shall be the following:
1. Mineral-Fiber Board: 2 inches (50 mm) thick and 2-Ib/cu. ft. (32-kg/cu. m) nominal density.

D. Exposed, rectangular, supply-air duct insulation shall be the following:
1. Mineral-Fiber Board: 2 inches (50 mm) thick and 2-Ib/cu. ft. (32-kg/cu. m) nominal density.

E. Exposed, rectangular, return-air duct insulation shall be the following:
I. Mineral-Fiber Board: 2 inches (50 mm) thick and 2-1b/cu. ft. (32-kg/cu. m) nominal density.

F. Exposed, rectangular, outdoor-air duct insulation shall be the following:
1. Mineral-Fiber Board: 2 inches (50 mm) thick and 2-1b/cu. ft. (32-kg/cu. m) nominal density.

3.11 PIPING INSULATION SCHEDULE, GENERAL

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping
system and pipe size range. If more than one material is listed for a piping system, selection from
materials listed is Contractor's option.

3.12 INDOOR PIPING INSULATION SCHEDULE

A. Condensate and Equipment Drain Water below 60 Deg ' (16 Deg C):
1. All Pipe Sizes: Insulation shall be the following:
a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick.

B. Chilled Water, above 40 Deg F (5 Deg C):
1. NPS 12 (DN 300) and Smaller: Insulation shall be the following:
a. Mineral-Fiber, Preformed Pipe, Type I: 2 inches (50 mm) thick.
2. NPS 14 (DN 350) and Larger: Insulation shall be the following:
a. Mineral-Fiber Preformed Pipe, Type I: 2 inches (50 mm) thick.

END OF SECTION
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SECTION 232113 - HYDRONIC PIPING

PART 1 - GENERAL

1.1

A.

1.2

1.3

14

RELATED DOCUMENTS

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

SUMMARY

This Section includes pipe and fitting materials, joining methods, special-duty valves, and specialties for

the following:

1. Chilled-water piping.
2. Strainers

3. Air Vents

4. Dielectric Adapters
DEFINITIONS

PTFE: Polytetrafluoroethylene.
RTRF: Reinforced thermosetting resin (fiberglass) fittings.

RTRP: Reinforced thermosetting resin (fiberglass) pipe.

SUBMITTALS

Product Data: For each type of the following:

1. Valves. Include flow and pressure drop curves based on manufacturer's testing for calibrated-
orifice balancing valves and automatic flow-control valves.

2k Air control devices.

3 Hydronic specialties.

Welding certificates.

Qualification Data: For Installer.
Field quality-control test reports.

Operation and Maintenance Data: For air control devices, hydronic specialties, and special-duty valves to
include in emergency, operation, and maintenance manuals.

DELIVERY, STORAGE, AND HANDLING
The interior of all pipe and fittings shall be kept free from dirt and foreign matter at all times.
Piping specialties received and stored on the job site shall be stored in dry storage spaces, (e.g. building, a

storage trailer, or shed). Under no condition shall the units be stored in such a way that metal
components are in direct contact with the ground.
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1.6 QUALITY ASSURANCE
A. Installer Qualifications:
1. Installers of Pressure-Sealed Joints: Installers shall be certified by the pressure-seal joint
manufacturer as having been trained and qualified to join piping with pressure-seal pipe couplings
and fittings.

1.7

B.

C.

D.

A.

2. Fiberglass Pipe and Fitting Installers: Installers of RTRF and RTRP shall be certified by the
manufacturer of pipes and fittings as having been trained and qualified to join fiberglass piping
with manufacturer-recommended adhesive.

3. Grooved piping installers: Installers shall be trained to install in accordance with the
manufacturer’s published installation instructions. The coupling manufacturer’s factory trained
representative shall provide documented on-site training for the contractor’s field personnel in the
use of grooving tools and installation of grooved joint products. All grooved products and tools
used shall be by a single manufacturer.

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

Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:

Section [X.

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."

2. Certify that each welder has passed AWS qualification tests for welding processes involved and
that certification is current.

ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for materials, products, and
installation. Safety valves and pressure vessels shall bear the appropriate ASME label. Fabricate and
stamp air separators and expansion tanks to comply with ASME Boiler and Pressure Vessel Code:
Section VIII, Division 01.

EXTRA MATERIALS

Water-Treatment Chemicals: Furnish enough chemicals for initial system startup and for preventive
maintenance for one year from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

B.

C.

COPPER TUBE AND FITTINGS
Drawn-Temper Copper Tubing: ASTM B 88, Type L (ASTM B 88M, Type B).

Wrought-Copper Fittings: ASME B16.22.
1. Subject to compliance with requirements, provide one of the following:

a. Anvil International, Inc.
b. S. P. Fittings; a division of Star Pipe Products.
c. Victaulic Company.

2: Flange Adapters for Copper Tubing: 2”-6” (DN50-DN150) for copper tubing consisting of
ASTM A-536, Grade 65-45-12, ductile iron housing, coated with copper colored alkyd enamel.
Flange adapters shall be manufactured for engaging directly into copper tubing sized roll grooved
copper tube and fittings and bolting directly to ANSI Class 125 cast iron and Class 150 steel
flanged components. Victaulic Style 641.

Copper or Bronze Pressure-Seal Fittings:

1. Subject to compliance with requirements, provide one of the following:
a. Stadler-Viega.

24 Housing: Copper.
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2.2

23

24

3. O-Rings and Pipe Stops: EPDM.
4. Tools: Manufacturer's special tools.
5. Minimum 200-psig (1379-kPa) working-pressure rating at 250 deg F (121 deg C).

Wrought-Copper Unions: ASME B16.22.
STEEL PIPE AND FITTINGS

Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; type, grade, and wall thickness as indicated
in Part 3 "Piping Applications" Article.

Malleable-Iron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in Part 3 "Piping
Applications" Article.

Cast-Iron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250; raised ground face,
and bolt holes spot faced as indicated in Part 3 "Piping Applications" Article.

Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe.

Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts, nuts, and
gaskets of the following material group, end connections, and facings:

1. Material Group: 1.1.

2. End Connections: Butt welding.

3. Facings: Raised face.

JOINING MATERIALS

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

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch (3.2-mm) maximum thickness unless
thickness or specific material is indicated.
a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

Coupling Gasket Materials: EPDM Gaskets shail be pressure-responsive synthetic rubber, grade to suit
the intended service, conforming to ASTM D-2000. (Gaskets used for potable water applications shall be
UL classified in accordance with ANSI/NSF-61 for potable water service.)

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

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

Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for joining copper with
copper; or BAg-1, silver alloy for joining copper with bronze or steel.

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

Gasket Material: Thickness, material, and type suitable for fluid to be handled and working temperatures
and pressures.

DIELECTRIC FITTINGS

Description: Combination fitting of copper-alloy and ferrous materials with threaded, solder-joint, plain,
or weld-neck end connections that match piping system materials.
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B. Insulating Material: Suitable for system fluid, pressure, and temperature.
C. Dielectric Unions:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the

following:

Capitol Manufacturing Company.

Central Plastics Company.

Hart Industries International, Inc.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

et Zurn Plumbing Products Group; AquaSpec Commercial Products Division.
Factory-fabricated union assembly, for 250-psig (1725-kPa) minimum working pressure at 180
deg F (82 deg C).

eo o

D. Dielectric Flanges:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:
a. Capitol Manufacturing Company.
b. Central Plastics Company.
c. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2% Factory-fabricated companion-flange assembly, for 150- or 300-psig (1035- or 2070-kPa)
minimum working pressure as required to suit system pressures.

2.5 VALVES

A. Gate, Globe, Check, Ball, and Butterfly Valves: Comply with requirements specified in Division 23
Section "General-Duty Valves for HVAC Piping."

B. Automatic Temperature-Control Valves, Actuators, and Sensors: Comply with requirements specified in
by the control company.

2.6 HYDRONIC PIPING SPECIALTIES
A. Manufacturers for strainers: Subject to compliance with requirements, provide products by one of the
following:
a. Keckley
b. Metraflex
(o] Mueller
d. Spirex Sarco
& Victaulic Company
f. Watts

B. Y-Pattern Strainers:

L.

2.

(9]

11/11/2014

Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection or ASTM
A 536 ductile-iron with coupling/cap and blowdown port bottom drain connection.

End Connections: Threaded ends for NPS 2 (DN 50) and smaller; flanged or grooved ends for
NPS 2-1/2 (DN 65) and larger.

Strainer Screen: [40] [60]-mesh startup strainer, and perforated stainless-steel basket with 50
percent free area.

CWP Rating: 125 psig (860 kPa).

Watts; Series 77F-125

Victaulic Style 732,W732
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PART 3 - EXECUTION

3.1

3.2

33

PIPING APPLICATIONS

Chilled-water piping, aboveground, (DN 50) and smaller, shall be any of the following:

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.

2. Schedule 40 steel pipe; Class 150, malleable-iron fittings; cast-iron flanges and flange fittings;
and threaded joints.

Chilled-water piping, aboveground, (DN 65) and larger, shall be the following:

1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges and flange

fittings, and welded and flanged joints.

Condensate-Drain Piping: Type L drawn-temper copper tubing, wrought-copper fittings, and soldered

joints

Air-Vent Piping:

1. Inlet: Same as service where installed with metal-to-plastic transition fittings for plastic piping
systems according to the piping manufacturer's written instructions.

25 Outlet: Type K (A), annealed-temper copper tubing with soldered or flared joints.

VALVE APPLICATIONS

Install shutoff-duty valves at each branch connection to supply mains, and at supply connection to each
piece of equipment.

Install throttling-duty valves at each branch connection to return main.

Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling terminal.

Install check valves at each pump discharge and elsewhere as required to control flow dircction.

PIPING INSTALLATIONS

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
Indicate piping locations and arrangements if such were used to size pipe and calculate friction loss,
expansion, pump sizing, and other design considerations. Install piping as indicated unless deviations to

layout are approved on Coordination Drawings.

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

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

Install piping to permit valve servicing.

[nstall piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install piping to allow application of insulation.
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L.

34

Select system components with pressure rating equal to or greater than system operating pressure.
Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.

Install drains, consisting of a tee fitting, (DN 20) ball valve, and short (DN 20) threaded
nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.

Install piping at a uniform grade of 0.2 percent upward in direction of flow.
Reduce pipe sizes using eccentric reducer fitting installed with level side up.

Install branch connections to mains using tee fittings in main pipe, with the branch connected to the
bottom of the main pipe. For up-feed risers, connect the branch to the top of the main pipe.

Install valves according to Division 23 Section "General-Duty Valves for HVAC Piping."

Install unions in piping, (DN 50) and smaller, adjacent to valves, at final connections of
equipment, and elsewhere as indicated.

Install flanges or couplings in piping, (DN 65) and larger, at final connections of equipment
and elsewhere as indicated.

Install strainers on inlet side of each control valve, pressure-reducing valve, solenoid valve, in-line pump,

and elsewhere as indicated. Install (DN 20) nipple and ball valve in blowdown connection of
strainers (DN 50) and larger. Match size of strainer blowoff connection for strainers smaller than
(DN 50).

Identify piping as specified in Division 23 Section "Identification for HVAC Piping and Equipment.”
HANGERS AND SUPPORTS

Hanger, support, and anchor devices are specified in Division 23 Section "Hangers and Supports for
HVAC Piping and Equipment." Comply with the following requirements for maximum spacing of

supports.

Seismic restraints are specified in Division 23 Section "Vibration and Seismic Controls for HVAC Piping
and Equipment."

Install the following pipe attachments:

1. Adjustable steel clevis hangers for individual horizontal piping less than (6 m) long.

2. Adjustable roller hangers and spring hangers for individual horizontal piping (6 m) or
longer.

£} Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping (6 m) or longer,
supported on a trapeze.

4. Spring hangers to support vertical runs.

5. Provide copper-clad hangers and supports for hangers and supports in direct contact with copper
pipe.

6. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger from scratching
pipe.

Install hangers for steel piping with the following maximum spacing and minimum rod sizes:

1. NPS 3/4 (DN 20): Maximum span, 7 feet (2.1 m); minimum rod size, 3/8 inch (10 mm).
2, NPS 1 (DN 25): Maximum span, 7 feet (2.1 m); minimum rod size, 3/8 inch (10 mm).

3. NPS [-1/4 (DN 32): Maximum span, 7 feet (2.1 m); minimum rod size, 3/8 inch (10 mm).
4. NPS 1-1/2 (DN 40): Maximum span, 9 feet (2.7 m); minimum rod size, 3/8 inch (10 mm).
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5. (DN 50): Maximum span, (3 m); minimum rod size, (10 mm).
6. (DN 65): Maximum span, (3.4 m); minimum rod size, (12 mm).
7. (DN 80): Maximum span, (3.7 m); minimum rod size, (12 mm).
8. (DN 90): Maximum span, (4 m); minimum rod size, (12 mm).
9: (DN 100): Maximum span, (4.3 m); minimum rod size, (16 mm).
10. (DN 125): Maximum span, (4.9 m); minimum rod size, (16 mm).
11. (DN 150): Maximum span, (5.2 m); minimum rod size, (20 mm).

E. Install hangers for drawn-temper copper tubing with the following maximum spacing and minimum rod

3.5

3.6

3.7

A.

sizes:

1. NPS 3/4 (DN 20): Maximum span, 5 feet (1.5 m); minimum rod size, 3/8 inch (10 mm).
2, NPS 1 (DN 25): Maximum span, 6 feet (1.8 m); minimum rod size, 3/8 inch (10 mm).

3. NPS 1-1/4 (DN 32): Maximum span, 7 feet (2.1 m); minimum rod size, 3/8 inch (10 mm).

PIPE JOINT CONSTRUCTION

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

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

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

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

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full

and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe

fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is
specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.
Do not use pipe sections that have cracked or open welds.

Welded Joints: Construct joints according to AWS D10.12/D10.12M, using qualified processes and
welding operators according to Part 1 "Quality Assurance” Article.

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

HYDRONIC SPECIALTIES INSTALLATION

Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required for
system air venting.

Install automatic air vents at high points of system piping in mechanical equipment rooms only. Manual
vents at heat-transfer coils and elsewhere as required for air venting.

TERMINAL EQUIPMENT CONNECTIONS

Sizes for supply and return piping connections shall be the same as or larger than equipment connections.
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B. Install control valves in accessible locations close to connected equipment..
C. Install ports for pressure gages and thermometers at coil inlet and outlet connections according to

Division 23 Section "Meters and Gages for HVAC Piping."

3.8 FIELD QUALITY CONTROL

A. Prepare hydronic piping according to ASME B31.9 and as follows:

1.
2.

3.
4.

Leave joints, including welds, uninsulated and exposed for examination during test.

Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure.
If temporary restraints are impractical, isolate expansion joints from testing.

Flush hydronic piping systems with clean water; then remove and clean or replace strainer screens.
Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be capable
of sealing against test pressure without damage to valve. Install blinds in flanged joints to isolate
equipment.

Install safety valve, set at a pressure no more than one-third higher than test pressure, to protect
against damage by expanding liquid or other source of overpressure during test.

B. Perform the following tests on hydronic piping:

1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing.
Another liquid that is safe for workers and compatible with piping may be used.

2. While filling system, use vents installed at high points of system to release air. Use drains
installed at low points for complete draining of test liquid.

3\ Isolate expansion tanks and determine that hydronic system is full of water.

4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the system's
working pressure. Test pressure shall not exceed maximum pressure for any vessel, pump, valve,
or other component in system under test. Verify that stress due to pressure at bottom of vertical
runs does not exceed 90 percent of specified minimum yield strength or 1.7 times "SE" value in
Appendix A in ASME B31.9, "Building Services Piping."

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and
connections for leakage. Eliminate leaks by tightening, repairing, or replacing components, and
repeat hydrostatic test until there are no leaks.

6. Prepare written report of testing.

C. Perform the following before operating the system:

1. Open manual valves fully.

2. Inspect pumps for proper rotation.

3, Set makeup pressure-reducing valves for required system pressure.

4 Inspect air vents at high points of system and determine if all are installed and operating freely
(automatic type), or bleed air completely (manual type).

D Set temperature controls so all coils are calling for full flow.

6. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers, cooling
towers, to specified values.

7. Verify lubrication of motors and bearings.
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SECTION 233113 - METAL DUCTS

PART 1 - GENERAL

1.1

A,

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

Single-wall rectangular ducts and fittings.
Single-wall round and flat-oval ducts and fittings.
Sheet metal materials.

Duct liner.

Sealants and gaskets.

Hangers and supports.

S B 185

Related Sections:
1. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and
balancing requirements for metal ducts.

PERFORMANCE REQUIREMENTS

Structural Performance: Duct hangers and supports shall withstand the effects of gravity loads and
stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible"

Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE
62.1-2004.

SUBMITTALS

Product Data: For each type of the following products:
1. Liners and adhesives.
2. Sealants and gaskets.

DELIVERY, STORAGE, AND HANDLING

Air distribution system components received and stored on the job site shall be stored in dry storage
spaces, (e.g. building, trailer, or shed) whenever possible. Air distribution system components shall be
stored on wooden rails or wooden pallets. Under no condition shall the air distribution system
components be stored in such a way that metal components are in direct contact with the ground or floor
slabs.

Where it is not practical to store items within an enclosure air distribution system components may be
stored on wooden rails, wooden pallets, or shipping skids outside.

Air distribution system components shall be covered with 6 mil polyethylene sheet (taped in place) to
protect the equipment from damage and the weather
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PART 2 - PRODUCTS

2.1

A.

2.2

SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible,” Figure 1-4, "Transverse (Girth) Joints,” for static-pressure class,
applicable sealing requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular Ducts," for
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and
fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 2, "Fittings and Other Construction,” for static-pressure class, applicable sealing requirements,
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible."

SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS
General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards -

Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure
class unless otherwise indicated.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:
a. Lindab Inc.
b. McGill AirFlow LLC.
c. SEMCO Incorporated.
d. Sheet Metal Connectors, Inc.
€. Spiral Manufacturing Co., Inc.

Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and diameter of the round
sides connecting the flat portions of the duct (minor dimension).

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 3-2, "Transverse Joints - Round Duct," for static-pressure class,
applicable sealing requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

1. Transverse Joints in Ducts Larger Than (1524 mm) in Diameter: Flanged.

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-1, "Seams - Round Duct and Fittings," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other
provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

1. Fabricate round ducts larger than (2286 mm) in diameter with butt-welded longitudinal
seams.
2. Fabricate flat-oval ducts larger than (1830 mm) in width (major dimension) with butt-

welded longitudinal seams.
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24

E.

Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical
Tees," for static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

SHEET METAL MATERIALS

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible” for acceptable materials, material thicknesses, and duct construction methods unless
otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains,
discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
1. Galvanized Coating Designation: G90 (Z275).
2, Finishes for Surfaces Exposed to View: Mill phosphatized.

Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black and

galvanized.

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, isolate
the different metals with butyl rubber, neoprene, or EPDM gasket materials.

Tie Rods: Galvanized steel, (6-mm) minimum diameter for lengths (900 mm) or less;
(10-mm) minimum diameter for lengths longer than (900 mm).
SEALANT AND GASKETS

General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and gaskets shall
be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested
according to UL 723; certified by an NRTL.

Two-Part Tape Sealing System:

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone
activator to react exothermically with tape to form hard, durable, airtight seal.

22 Tape Width: (76 mm).

3k Sealant: Modified styrene acrylic.

4. Water resistant.

5. Mold and mildew resistant.

6. Maximum Static-Pressure Class: (2500 Pa), positive and negative.

7 Service: Indoor and outdoor.

8. Service Temperature: (Minus 40 to plus 93 deg C).

9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or
aluminum.

10.  For indoor applications, use sealant that has a VOC content of 250 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

Water-Based Joint and Seam Sealant:

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: (2500 Pa), positive and negative.
Service: Indoor or outdoor.

g0 54 O == ERMIDR
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2.5

PART 3 -

3.1

9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or
aluminum sheets.

Flanged Joint Sealant: Comply with ASTM C 920.

1. General: Single-component, acid-curing, silicone, elastomeric.
2. Type: S.

3. Grade: NS.

4. Class: 25.

S Use: O.

Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

Round Duct Joint O-Ring Seals:

1. Seal shall provide maximum leakage class of 3 c¢fm/100 sq. ft. at 1-inch wg (0.14 L/s per sq. m at
250 Pa) and shall be rated for 10-inch wg (2500-Pa) static-pressure class, positive or negative.

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.

3y Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and
fitting spigots.

HANGERS AND SUPPORTS
Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods with
threads painted with zinc-chromate primer after installation.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and Table 4-2,
"Minimum Hanger Sizes for Round Duct."

Steel Cables for Galvanized-Stee! Ducts: Galvanized steel complying with ASTM A 603.

Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492,

Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and bolts
designed for duct hanger setvice; with an automatic-locking and clamping device.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct
materials.

Trapeze and Riser Supports:
1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.

EXECUTION

DUCT INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.
Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction

loss for air-handling equipment sizing and for other design considerations. Install duct systems as
indicated untess deviations to layout are approved on Shop Drawings and Coordination Drawings.

Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible” unless
otherwise indicated.
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C.

D.

3.2

3.3

Install round and flat-oval ducts in maximum practical lengths.
Install ducts with fewest possible joints.

Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch
connections.

Install ducts with a clearance of 1 inch (25 mm), plus allowance for insulation thickness.

Protect duct interiors from moisture, construction debris and dust, and other foreign materials. Comply
with SMACNA's "Duct Cleanliness for New Construction Guidelines."

DUCT SEALING

Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article
according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible":
1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

2 Outdoor, Supply-Air Ducts: Seal Class A.

3, Outdoor, Return-Air Ducts: Seal Class C.

4. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) and Lower: Seal
Class B.

St Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg (500 Pa):
Seal Class A.

6. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) and Lower: Seal
Class C.

7. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg (500 Pa): Seal
Class B.

8. Conditioned Space, Return-Air Ducts: Seal Class C

HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,” Chapter 4,
"Hangers and Supports."

Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners
appropriate for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.

2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.

3 Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more
than 4 inches (100 mm) thick.

4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs

less than 4 inches (100 mm) thick.

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Table 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger
Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches (610
mm) of each elbow and within 48 inches (1200 mm) of each branch intersection.

Hangers Exposed to View: Threaded rod and angle or channel supports.

Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet
metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 fect (5 m).
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F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and
shear capacities appropriate for supported loads and building materials where used.
3.4 CONNECTIONS
A. Make connections to equipment with flexible connectors complying with Division 23 Section "Air Duct
Accessories."
B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet
and inlet, and terminal unit connections.
3.5 PAINTING
A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner.
Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer. Paint materials and
application requirements are specified in Division 09 painting Sections.
3.6 DUCT CLEANING
A. Clean new and existing ducts at AHU before testing, adjusting, and balancing.
B. Use service openings for entry and inspection.

1. Create new openings and install access panels appropriate for duct static-pressure class if required
for cleaning access. Provide insulated panels for insulated or lined duct. Patch insulation and
liner as recommended by duct liner manufacturer. Comply with Division 23 Section "Air Duct
Accessories" for access panels and doots.

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.

3. Remove and reinstall ceiling to gain access during the cleaning process.

C. Particulate Collection and Odor Control:

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 percent
collection efficiency for 0.3-micron-size (or larger) particles.

2. When venting vacuuming system to outdoors, use filter to collect debris removed from HVAC
system, and locate exhaust downwind and away from air intakes and other points of entry into
building.

D. Clean the following components by removing surface contaminants and deposits:

1. Air outlets and inlets (registers, grilles, and diffusers).

2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply and return
plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies.

3. Air-handling unit internal surfaces and components including mixing box, coil section, air wash
systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, filters and filter
sections, and condensate collectors and drains.

4. Coils and related components.

5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and mechanical
equipment rooms.

6. Supply-air ducts, dampers, actuators, and turning vanes.

7 Dedicated exhaust and ventilation components and makeup air systems.

E. Mechanical Cleaning Methodology:

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants from
within duct systems and remove contaminants from building.
Pi Use vacuum-collection devices that are operated continuously during cleaning. Connect vacuum

device to downstream end of duct sections so areas being cleaned are under negative pressure.
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3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without damaging

integrity of metal ducts, duct liner, or duct accessories.
4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner to get

wet. Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated or that has
friable material, mold, or fungus growth.

5. Clean coils and coil drain pans according to NADCA 1992. Keep drain pan operational. Rinse
coils with clean water to remove latent residues and cleaning materials; comb and straighten fins.

6. Provide drainage and cleanup for wash-down procedures.
3.7 DUCT SCHEDULE
A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
B. Intermediate Reinforcement:
1. Galvanized-Steel Ducts: Galvanized steel
END OF SECTION
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SECTION 237313 - MODULAR INDOOR CENTRAL-STATION AIR-HANDLING UNITS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:
1. Variable-air-volume, single-zone air-handling units.
1.3 PERFORMANCE REQUIREMENTS
A. Structural Performance: Casing panels shall be self-supporting and capable of withstanding 133 percent

of internal static pressures indicated, without panel joints exceeding a deflection of L/200 where "L" is
the unsupported span length within completed casings.

B. Seismic Performance: Air-handling units shall withstand the effects of earthquake motions determined
according to ASCE/SEI 7.
1. The term "withstand” means "the unit will remain in place without separation of any parts from

the device when subjected to the seismic forces specified and the unit will be fully operational
after the seismic event."

1.4 SUBMITTALS
A. Product Data: For each air-handling unit indicated.
1. Unit dimensions and weight.
2. Cabinet material, metal thickness, finishes, insulation, and accessories.
3. Fans:
a. Certified fan-performance curves with system operating conditions indicated.
b. Certified fan-sound power ratings.
c. Fan construction and accessories.
d. Motor ratings, electrical characteristics, and motor accessories.
4. Certified coil-performance ratings with system operating conditions indicated.
5. Filters with performance characteristics.
B. Seismic Qualification Certificates:  For air-handling units, accessories, and components, from
manufacturer.
1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.
2. Dimensioned Outline Drawings of Equipment Unit: Tdentify center of gravity and locate and
describe mounting and anchorage provisions.
3. Detailed description of equipment anchorage devices on which the certification is based and their

installation requirements.

C. Operation and Maintenance Data: For air-handling units to include in emergency, operation, and
maintenance manuals.

11/11/2014 CONSTRUCTION DOCUMENTS ©2014



CHATHAM COUNTY COURTHOUSE REPLACE AHU-1 237313-2

ROSSER INTERNATIONAL, INC. MODULAR INDOOR CENTRAL-STATION AIR-HANDLING UNITS
1.5 QUALITY ASSURANCE
A. Standards:

1.6

l. Air Conditioning and Refrigeration Institute (ARI):
a. Standard 410, Standard for Forced Circulation Air-Cooling and Air-Heating Coils.
b. Standard 430, Standard for Central-Station Air-Handling Units, 1999 Edition.
2. Air Movement and Control Association (AMCA):
a. Standard 210, Laboratory Method of Testing Fans for Rating.
b. Standard 300, Reverberant Room Method for Sound Testing of Fans
c. Standard 330 Laboratory Method of Testing In-Duct Sound Power.
B American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE):
a. Standard 52, Methods of Testing Air Cleaning Devices Used in General Ventilation for
Removing Particulate Matter.
4, American Society for Testing and Materials (ASTM):
a. Standard E84, Surface Burning Characteristics of Building Materials.
St Anti-Friction Bearing Manufacturers Association, Inc. (AFBMA):
a. Standard 9, Load Ratings and Fatigue Life for Ball Bearings.
6. Mechanical Power Transmission Association (MPTA) and Rubber Manufacturer's Association
(RMA):
a. Engineering Standards for Drives Using Narrow Multiple V-Belts.
b. Standard 1977, Engineering Standards for Drives Using Classical Multiple V-Belts.
7. National Electrical Manufacturer's Association (NEMA):
a. Motors and Generators.
8. Underwriter's Laboratories (UL):
a. Standard 900, Air Filter Units

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of air-handling
units and components.

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1-2007, Section 5 - "Systems and
Equipment" and Section 7 - "Construction and Startup."

ASHRAE/IESNA 90.1-2007 Compliance: Applicable requirements in ASHRAE/IESNA 90.1-2007,
Section 6 - "Heating, Ventilating, and Air-Conditioning."

COORDINATION
Coordinate sizes and locations of concrete bases with actual equipment provided.

Coordinate sizes and locations of structural-steel support members, if any, with actual equipment
provided.
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1.7 DELIVERY, STORAGE, AND HANDLING
A. Air handling units received and stored on the job site shall be stored with the wooden shipping skids in
place. Under no condition shall the units be stored in such a way that metal components are in direct
contact with the ground.
B. Air handling units stored on the job site shall be covered with 6 mil polyethylene sheet, taped in place, to
protect the units from damage and the weather.
1.8 EXTRA MATERIALS
A. Furnish extra materials that match products installed and that are packaged with protective covering for

storage and identified with labels describing contents.

1. Filters: One set(s) for each air-handling unit.
2. Gaskets: One set(s) for each access door.
3 Fan Belts: One set(s) for each air-handling unit fan.

PART 2 - PRODUCTS

2.1

A,

2.2

A,

B.

C.

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Carrier Corporation

2. McQuay International

3. Trane.

UNIT CASINGS

General Fabrication Requirements for Casings:

1. Forming: Form walls, roofs, and floors with at least two breaks at each joint.

2 Casing Joints: Sheet metal screws or pop rivets.

3. Sealing: Seal all joints with water-resistant sealant.

4, Factory Finish for Galvanized-Steel Casings: Apply manufacturer's standard primer immediately

after cleaning and pretreating.

5. Factory Finish for Galvanized-Steel Casings: Immediately after cleaning and pretreating, apply
manufacturer's standard two-coat, baked-on enamel finish, consisting of prime coat and
thermosetting topcoat.

6. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in
ASHRAE 62.1-2004.

Casing Insulation and Adhesive:

1. Materials: ASTM C 1071, Type L

2. Location and Application: Factory applied with adhesive and mechanical fasteners to the internal
surface of section panels downstream from, and including, the cooling-coil section.

a. Liner Adhesive: Comply with ASTM C 916, Type L.

b. Mechanical Fasteners: Galvanized steel, suitable for adhesive attachment, mechanical
attachment, or welding attachment to duct without damaging liner when applied as
recommended by manufacturer and without causing leakage in cabinet.

c. Liner materials applied in this location shall have air-stream surface coated with a
temperature-resistant coating or faced with a plain or coated fibrous mat or fabric
depending on service-air velocity.

3. Location and Application: Encased between outside and inside casing.

Inspection and Access Panels and Access Doors:
1. Panel and Door Fabrication: Formed and reinforced, single- or double-wall and insulated panels
of same materials and thicknesses as casing.
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2, [nspection and Access Panels:
a. Fasteners: Two or more camlock type for panel lift-out operation. Arrangement shall
allow panels to be opened against air-pressure differential.
b. Gasket: Neoprene, applied around entire perimeters of panel frames.
c. Size: Large enough to allow inspection and maintenance of air-handling unit's internal
components.
3. Access Doors:
a. Hinges: A minimum of two ball-bearing hinges or stainless-steel piano hinge and two

2.3

wedge-lever-type latches, operable from inside and outside. Arrange doors to be opened
against air-pressure differential.
Gasket: Neoprene, applied around entire perimeters of panel frames.

C5 Fabricate windows in fan section doors of double-glazed, wire-reinforced safety glass with
an air space between panes and sealed with interior and exterior rubber seals.

d. Size: At least 24 inches (610 mm) wide by full height of unit casing up to a maximum
height of 72 inches (1800 mm).

4. Locations and Applications:
a. Fan Section: Doors.
b. Access Section: Doors.
s Coil Section: Inspection and access panel.
d. Filter Section: Doors large enough to allow periodic removal and installation of filters.
S Service Light: 100-W vapor proof fixture with switched junction box located outside adjacent to
door.
a. Locations: Filter section and Fan section.

Condensate Drain Pans:

1. Fabricated with two percent slope in at least two planes to collect condensate from cooling coils
(including coil piping connections, coil headers, and return bends) and to direct water toward drain
connection.

a. Length: Extend drain pan downstream from leaving face to comply with ASHRAE 62.1-
2004.
b. Depth: A minimum of 2 inches (50 mm) deep.
2 Integral part of floor plating.

3. Double-wall, stainless-steel sheet with space between walls filled with foam insulation and
moisture-tight seal.
4. Drain Connection: Located at lowest point of pan and sized to prevent overflow. Terminate with

threaded nipple on one end of pan.
a. Minimum Connection Size: NPS 2 (DN 50).
5. Units with stacked coils shall have an intermediate drain pan to collect condensate from top coil.

Air-Handling-Unit Mounting Frame: Formed galvanized-steel channel or structural channel supports,

designed for low deflection, welded with integral lifting lugs.

1. Seismic Fabrication Requirements: Fabricate mounting base and attachment to air-handling unit
sections, accessories, and components with reinforcement strong enough to withstand seismic
forces defined in Division 23 Section "Vibration and Seismic Controls for HVAC Piping and
Equipment" when air-handling unit frame is anchored to building structure.

FAN, DRIVE, AND MOTOR SECTION

Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous operation at
maximum-rated fan speed and motor horsepower.

1. Shafts: Designed for continuous operation at maximum-rated fan speed and motor horsepower,
and with field-adjustable alignment.
a. Turned, ground, and polished hot-rolled steel with keyway. Ship with a protective coating
of lubricating oil.
b. Designed to operate at no more than 70 percent of first critical speed at top of fan's speed
range.
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B. Plenum Fan Housings: Steel frame and panel; fabricated without fan scroll and volute housing.

C. Fan Shaft Bearings:

1. Prelubricated and Sealed, Ball Bearings: Self-aligning, pillow-block type with a rated life of
120,000 hours according to ABMA 9.

2. Grease-Lubricated, Tapered-Roller Bearings: Self-aligning, pillow-block type with double-
locking collars and 2-piece, cast-iron housing with grease lines extended to outside unit and a
rated life of 120,000 hours according to ABMA 11.

3 Grease-Lubricated Bearings: Self-aligning, pillow-block-type, ball or roller bearings with adapter
mount and two-piece, cast-iron housing with grease lines extended to outside unit.

D. Belt Drives: Factory mounted, with adjustable alignment and belt tensioning, and with 1.5 service factor
based on fan motor.

I. Pulleys: Cast iron or cast steel with split, tapered bushing; dynamically balanced at factory.

2. Motor Pulleys: fixed pitch for use with motors larger than 5 hp. Select pulley size so pitch
adjustment is at the middle of adjustment range at fan design conditions.

28 Belts: Oil resistant, nonsparking, and nonstatic; in matched sets for multiple-belt drives.

4. Belt Guards: Comply with requirements specified by OSHA and fabricate according to
SMACNA's "HVAC Duct Construction Standards"; 0.1046-inch- (2.7-mm-) thick, 3/4-inch (20-
mm) diamond-mesh wire screen, welded to steel angle frame; prime coated.

E. Internal Vibration Isolation and Seismic Control: Fans shall be factory mounted with manufacturer's
standard[restrained vibration isolation mounting devices having a minimum static deflection of 1 inch
(25 mm).

1. Seismic Fabrication Requirements: Fabricate fan section, internal mounting frame and attachment
to fans, fan housings, motors, casings, accessories, and other fan section components with
reinforcement strong enough to withstand seismic forces defined in Division 23 Section
"Vibration and Seismic Controls for HVAC Piping and Equipment" when fan-mounting frame and
air-handling-unit mounting frame are anchored to building structure.

F. Motor: Comply with NEMA designation, temperature rating, service factor, enclosure type, and
efficiency requirements for motors specified in Division 23 Section "Common Motor Requirements for
HVAC Equipment."

1. Enclosure Type: Totally enclosed, fan cooled.

2. NEMA Premium (TM) efficient motors as defined in NEMA MG 1.

3. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not
require motor to operate in service factor range above 1.0.

4. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical devices and
connections specified in Division 26 Sections.

5. Mount unit-mounted disconnect switches on exterior of unit.

G. Variable Frequency Controllers:

1. The existing VFD shall be used for this replacement air handler.

24 COIL SECTION
A. General Requirements for Coil Section:

1. Comply with ARI 410.

2% Fabricate coil section to allow removal and replacement of coil for maintenance and to allow in-
place access for service and maintenance of coil(s).

3 For multizone units, provide air deflectors and air baffles to balance airflow across coils.

4. Coils shall not act as structural component of unit.

5 Seismic Fabrication Requirements: Fabricate coil section, internal mounting frame and
attachment to coils, and other coil section components with reinforcement strong enough to
withstand seismic forces defined in Division 23 Section "Vibration and Seismic Controls for
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2.5

2.6

PART 3 -

3.1

HVAC Piping and Equipment” when coil-mounting frame and air-handling-unit mounting frame
are anchored to building structure.

AIR FILTRATION SECTION

General Requirements for Air Filtration Section:
1. Comply with NFPA 90A.

2. Provide minimum arrestance according to ASHRAE 52.1, and a minimum efficiency reporting
value (MERYV) according to ASHRAE 52.2.
3, Provide filter holding frames arranged for flat or angular orientation, with access doors on both

sides of unit. Filters shall be removable from one side or lifted out from access plenum.

Disposable Panel Filters:

1. Factory-fabricated, viscous-coated, flat-panel type.

25 Thickness: 2 inches (50 mm).

By Arrestance (ASHRAE 52.1): 80.

4. Merv (ASHRAE 52.2): 13.

S, Media: Interlaced glass fibers sprayed with nonflammable adhesive.

6. Frame: Galvanized steel, with metal grid on outlet side, steel rod grid on inlet side, hinged, and
with pull and retaining handles.

Filter Gage:

1. 3-1/2-inch- (90-mm-) diameter, diaphragm-actuated dial in metal case.

2 Vent valves.

3. Black figures on white background.

4. Front recalibration adjustment.

S 2 percent of full-scale accuracy.

6. Range: 0- to 3.0-inch wg (0 to 750 Pa).

7 Accessories: Static-pressure tips with integral compression fittings, 1/4-inch (6-mm) aluminum
tubing, and 2- or 3-way vent valves.

SOURCE QUALITY CONTROL

Fan Sound-Power Level Ratings: Comply with AMCA 301, "Methods for Calculating Fan Sound
Ratings from Laboratory Test Data." Test fans according to AMCA 300, "Reverberant Room Method for
Sound Testing of Fans." Fans shall bear AMCA-certified sound ratings seal.

Fan Performance Rating: Factory test fan performance for airflow, pressure, power, air density, rotation
speed, and efficiency. Rate performance according to AMCA 210, "Laboratory Methods of Testing Fans
for Aerodynamic Performance Rating."

Water Coils: Factory tested to (2070 kPa) according to ARI 410 and ASHRAE 33.
EXECUTION

EXAMINATION

Examine areas and conditions, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.

Examine casing insulation materials and filter media before air-handling unit installation. Reject
insulation materials and filter media that are wet, moisture damaged, or mold damaged.

Examine roughing-in for steam, hydronic, and condensate drainage piping systems and electrical services
to verify actual locations of connections before installation.
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D.

32

33

34

Proceed with instatlation only after unsatisfactory conditions have been corrected.
INSTALLATION
Equipment Mounting: Install air-handling units on existing concrete bases. Modify existing concrete as

needed for the new air handler.

Arrange installation of units to provide access space around air-handling units for service and
maintenance.

Do not operate fan system until filters (temporary or permanent) are in place. Replace temporary filters
used during construction and testing, with new, clean filters.

Install filter-gage, static-pressure taps upstream and downstream of filters. Mount filter gages on outside
of filter housing or filter plenum in accessible position. Provide filter gages on filter banks, installed with
separate static-pressure taps upstream and downstream of filters.

CONNECTIONS

Comply with requirements for piping specified in other Division 23 Sections. Drawings indicate general
arrangement of piping, fittings, and specialties.

Install piping adjacent to air-handling unit to allow service and maintenance.

Connect piping to air-handling units mounted on vibration isolators with flexible connectors.

Connect condensate drain pans using NPS 2 (DN 50), ASTM B 88, Type M (ASTM B 88M, Type C)
copper tubing. Extend to nearest equipment or floor drain. Construct deep trap at connection to drain
pan and install cleanouts at changes in direction.

Chilled-Water Piping: Comply with applicable requirements in Division 23 Section "Hydronic Piping."
Install shutoff valve and union or flange at each coil supply connection. Install balancing valve and union

or flange at each coil return connection.

Connect duct to air-handling units with flexible connections. Comply with requirements in Division 23
Section "Air Duct Accessories."

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and
adjust components, assemblies, and equipment installations, including connections.

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
components, assemblies, and equipment installations, including connections, and to assist in
testing.

Tests and Inspections:

1. Leak Test: After installation, fill water coils with water, and test connections for leaks.

2. Fan Operational Test: After electrical circuitry has been energized, start units to confirm proper
motor rotation and unit operation.

3y, Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
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35

3.6

3.7

38

D.

Air-handling unit or components will be considered defective if unit or components do not pass tests and
inspections.

Prepare test and inspection reports.
STARTUP SERVICE

Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to manufacturer's written instructions.

2. Verify that shipping, blocking, and bracing are removed.

3 Verify that unit is secure on mountings and supporting devices and that connections to piping,
ducts, and electrical systems are complete. Verify that proper thermal-overload protection is
installed in motors, controllers, and switches.

4. Verify proper motor rotation direction, free fan wheel rotation, and smooth bearing operations.
Reconnect fan drive system, align belts, and install belt guards.

5. Verify that bearings, pulleys, belts, and other moving parts are lubricated with factory-
recommended lubricants.

6. Verify that zone dampers fully open and close for each zone.

7 Verify that face-and-bypass dampers provide full face flow.,

8. Verify that outdoor- and return-air mixing dampers open and close, and maintain minimum
outdoor-air setting.

9. Comb coil fins for parallel orientation.

10.  Verify that proper thermal-overload protection is installed for electric coils.

11.  Install new, clean filters.

12.  Verify that manual and automatic volume control and fire and smoke dampers in connected duct
systems are in fully open position.

Starting procedures for air-handling units include the following:

1. Energize motor; verify proper operation of motor, drive system, and fan wheel. Adjust fan to
indicated rpm. Replace fan and motor pulleys as required to achieve design conditions.

2 Measure and record motor electrical values for voltage and amperage.

3% Manually operate dampers from fully closed to fully open position and record fan performance.

ADJUSTING

Adjust damper linkages for proper damper operation.

Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for air-
handling system testing, adjusting, and balancing.

CLEANING

After completing system installation and testing, adjusting, and balancing air-handling unit and air-
distribution systems and after completing startup service, clean air-handling units internally to remove
foreign material and construction dirt and dust. Clean fan wheels, cabinets, dampers, coils, and filter
housings, and install new, clean filters.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain air-handling units.

END OF SECTION 237313
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ATTACHMENT A

DRUG - FREE WORKPLACE CERTIFICATION

THE UNDERSIGNED CERTIFIES THAT THE PROVISIONS OF CODE SECTIONS 50-24-1
THROUGH 50-24-6 OF THE OFFICIAL CODE TO GEORGIA ANNOTATED, RELATED
TO THE **DRUG-FREE WORKPLACE**, HAVE BEEN COMPLIED WITH IN FULL. THE
UNDERSIGNED FURTHER CERTIFIES THAT:

L, A Drug-Free Workplace will be provided for the employees during the
performance of the contract; and

2. Each sub-contractor under the direction of the Contractor shall secure the
following written certification:

(CONTRACTOR) certifies to Chatham County that a
Drug-Free Workplace will be provided for the employees during the performance of this contract
known as REMOVE/REPLACE AIR HANDLER 1 AT THE J. TOM COLEMAN
COURTHOUSE (PROJECT) pursuant to paragraph (7) of subsection (B) of Code Section 50-
24-3. Also, the undersigned further certifies that he/she will not engage in the unlawful
manufacture, sale, distribution, possession, or use of a controlled substance or marijuana during
the performance of the contract.

CONTRACTOR DATE

NOTARY DATE
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ATTACHMENT B
PROMISE OF NON-DISCRIMINATION STATEMENT

Know All Men By These Presence, that I (We),

Name

Title Name of Bidder

(herein after Company) in consideration of the privilege to bid/or propose on the following
Chatham County project procurement REMOVE/REPLACE AIR HANDLER 1 AT THE
J. TOM COLEMAN COURTHOUSE hereby consent, covenant and agree as follows:

(1) No person shall be excluded from participation in, denied the benefit of or otherwise
discriminated against on the basis of race, color, national origin or gender in connection with the
bid submitted to Chatham County or the performance of the contract resulting therefrom;

(2) That it is and shall be the policy of this Company to provide equal opportunity to all business
persons seeking to contract or otherwise interested with the Company, including those
companies owned and controlled by racial minorities, and women;

(3) In connection herewith, I (We) acknowledge and warrant that this Company has been made
aware of, understands and agrees to take affirmative action to provide minority and women
owned companies with the maximum practicable opportunities to do business with this Company
on this contract;

(4) That the promises of non-discrimination as made and set forth herein shall be continuing
throughout the duration of this contract with Chatham County;

(5) That the promises of non-discrimination as made and set forth herein shall be and are hereby
deemed to be made a part of and incorporated by reference in the contract which this Company
may be awarded;

(6) That the failure of this Company to satisfactorily discharge any of the promises of non-
discrimination as made and set forth above may constitute a material breach of contract entitling
the County to declare the contract in default and to exercise appropriate remedies including but
not limited to termination of the contract.

Si_énature Date
B-1



ATTACHMENT C
DISCLOSURE OF RESPONSIBILITY STATEMENT

Failure to complete and return this information will result in your bid/ofter/proposal being
disqualified from further competition as non-responsive.

1.

List any convictions of any person, subsidiary, or affiliate of the company, arising out of
obtaining, or attempting to obtain a public or private contract or subcontract, or in the
performance of such contract or subcontract.

List any indictments or convictions of any person, subsidiary, or affiliate of this company
for offenses such as embezzlement, theft, fraudulent schemes, etc. or any other offenses
indicating a lack of business integrity or business honesty which affects the responsibility
of the contractor.

List any convictions or civil judgments under states or federal antitrust statutes.

List any violations of contract provisions such as knowingly (without good cause) to
perform, or unsatisfactory performance, in accordance with the specifications of a
contract.

List any prior suspensions or debarments by any governmental agency.

List any contracts not completed on time.

List any penalties imposed for time delays and/or quality of materials and workmanship.

List any documented violations of federal or any state labor laws, regulations, or
standards, occupational safety and health rules.

C-1



Name of individual Title & Authority

of . declare under oath that

Company Name

the above statements, including any supplemental responses attached hereto, are true.

Signature
State of
County of
Subscribed and sworn to before me on this day of
20 by representing him/herself to be

_of the company named herein.

Notary Public

My Commission expires:

Resident State:

DPC Form #45



ATTACHMENT D
CONTRACTOR AFFIDAVIT under O.C.G.A. § 13-10-91(b)(1)

By executing this affidavit, the undersigned contractor verifies its compliance with O.C.G.A. §
13-10-91, stating affirmatively that the individual, firm or corporation which is engaged in the
physical performance of services on behalf of CHATHAM COUNTY has registered with, is
authorized to use and uses the federal work authorization program commonly known as E-
Verify, or any subsequent replacement program, in accordance with the applicable provisions
and deadlines established in O.C.G.A. § 13-10-91. Furthermore, the undersigned contractor will
continue to use the federal work authorization program throughout the contract period and the
undersigned contractor will contract for the physical performance of services in satisfaction of
such contract only with subcontractors who present an affidavit to the contractor with the
information required by 0.C.G.A. § 13-10-91(b). Contractor hereby attests that its federal work
authorization user identification number and date of authorization are as follows:

Federal Work Authorization User Identification Number

Date of Authorization

Name of Contractor

Name of Project

Name of Public Employer

I hereby declare under penalty of perjury that the foregoing is true and correct.

Executed on 5. 320 in (city), (state).

§ignaﬁure of Authorized Officer or Agent

Printed Name and Title of Authorized Officer or Agent

SUBSCRIBED AND SWORN BEFORE ME
ON THIS THE DAY OF 320

NOTARY PUBLIC

My Commission Expires:




SUBCONTRACTOR AFFIDAVIT under O.C.G.A. § 13-10-91(b)(3)

By executing this affidavit, the undersigned subcontractor verifies its compliance with O.C.G.A.
13-10-91, stating affirmatively that the individual, firm or corporation which is engaged in the
physical performance of services under a contract with (name of
contractor) on behalf of CHATHAM COUNTY has registered with, is authorized to use and uses
the federal work authorization program commonly known as E-Verify, or any subsequent
replacement program, in accordance with the applicable provisions and deadlines established in
0.C.G.A. § 13-10-91. Furthermore, the undersigned subcontractor will continue to use the
federal work authorization program throughout the contract period and the undersigned
subcontractor will contract for the physical performance of services in satisfaction of such
contract only with sub-subcontractors who present an affidavit to the subcontractor with the
information required by O.C.G.A. § 13-10-91 (b). Additionally, the undersigned subcontractor
will forward notice of the receipt of an affidavit from a sub-subcontractor to the contractor within
five (5) business days of receipt. If the undersigned subcontractor receives notice of receipt of an
affidavit from any sub-subcontractor that has contracted with a sub-subcontractor to forward,
within five (5) business days of receipt, a copy of such notice to the contractor. Subcontractor
hereby attests that its federal work authorization user identification number and date of
authorization are as follows:

Federal Work Authorization User Identification Number

Date of Authorization

Name of Subcontractor

Name of Project

Name of Public Employer

I hereby declare under penalty of perjury that the foregoing is true and correct.

Executed on , ,20  in (city), (state).

Signature of Authorized Officer or Ag_en_t

Printed Name and Title of Authorized Officer or Agent

SUBSCRIBED AND SWORN BEFORE ME
ONTHISTHE DAY OF 20

NOTARY PUBLIC
My Commission Expires:



ATTACHMENT E

BIDDER’S CERTIFICATION REGARDING DEBARMENT, SUSPENSION,
INELIGIBILITY AND VOLUNTARY EXCLUSION

The undersigned certifies, by submission of this proposal or acceptance of this contract, that
neither Contractor nor its principals is presently debarred, suspended, proposed for debarment,
declared ineligible, or voluntary excluded from participation in this transaction by any Federal
department or agency, State of Georgia, City of Savannah, Board of Education of local
municipality. Bidder agrees that by submitting this proposal that Bidder will include this clause
without modification in all lower tier transactions, solicitations, proposals, contracts, and
subcontracts. Where the Bidder or any lower tier participant is unable to certify to this
statement, that participant shall attach an explanation to this document.

Certification - the above information is true and complete to the best of my knowledge and
belief.

(Printed or typed Name of Signdtory) _

(Signature)

(Date)

NOTE: The penalty for making false statements in offers is prescribed in 18 U.S.C. 1001

END OF DOCUMENT Mod. CC P & C 6/2005
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ATTACHMENT F

Chatham County
Minority and Women Business Enterprise Program
M/WBE Participation Report

Name of Bidder: -
Name of Project: Bid No:
M/WBE Firm Type of Work Contact City, State % | MBE
Person/ or
Phone # WBE
MBE Total _ WBE Total % M/WBE Combined %

The undersigned should enter into a formal agreement with M/WBE Contractor identified herein
for work listed in this schedule conditioned upon execution of contract with the Chatham County

Board of Commissioners.

Signature Print

Phone ()
Fax ()

F-1




ATTACHMENT G

Systematic Alien Verification for Entitlements (SAVE)
Affidavit Verifying Status for Chatham County Benefit Application

By executing this affidavit under oath, as an applicant for a Chatham County, Georgia Business
License or Occupation Tax Certificate, Alcohol License, Taxi Permit, Contract or other public
benefit as reference in O.C.G.A. Section 50-36-1, I am statmg the following with respect to my
bid for a Chatham County contract for . [Name of natural
person applying on behalf of individual, busmess corporation, partnership, or other private entity]

1.) 1l amacitizen of the United States.
OR

2.) I am a legal permanent resident 18 years of age or older.
OR

Bl I am an otherwise qualified alien (8 § USC 1641) or non-

immigrant under the Federal Immigration and Nationality Act (8 USC 1101 et
seq.) 18 years of age or older and lawfully present in the United States.*

In making the above representation under oath, I understand that any person who
knowingly and willfully makes a false, fictitious, or fraudulent statement or representation
in an affidavit shall be guilty of a violation of Code Section 16-10-20 of the Official Code

of Georgia.
Signature of Applicant: Date
Printed Name: )
SUBSCRIBED AND SWORN i - o
BEFORE ME ON THIS THE Alien Registration number for non-citizens.
DAYOF .20
Notary Public

My Commission Expires:

G-1



CHECKLIST FOR SUBMITTING BID

Sign below and submit this sheet with Bid

NOTE: All of the following items must be submitted with your Bid to be considered “responsive.

1.

8

10.

ACKNOWLEDGMENT OF ANY/ALL ADDENDUMS (Page 3 of ITB).

ORIGINAL SURETY BOND (5% OF BID) ALONG WITH SURETY REQUIREMENTS
SHEET FILLED OUT (Page 23 of ITB).

BID SHEET COMPLETELY FILLED OUT AND SIGNED.

LIST OF SUBCONTRACTORS SHEET FILLED OUT WITH ALL
SUBCONTRACTORS AND SUPPLIERS.

% TO MBE SUBCONTRACTORS/SUPPLIERS SHEET COMPLETELY FILLED OUT
SHOWING $ AMOUNT AS WELL AS % OF PROJECT THAT IS PROJECTED TO GO
TO MBE/WBE SUBCONTRACTORS/SUPPLIERS.

REFERENCES: Supply ALL the information that is requested for each Reference. NOTE:
Forms for Reference Information are attached to this Bid Package.

ALL FIRMS REQUESTING TO DO BUSINESS WITH CHATHAM COUNTY MUST
REGISTER ON-LINE AT HTTP:/PURCHASING.CHATHAMCOUNTY.ORG.

COMPLETE AND SUBMIT ALL ATTACHMENTS TO THE ITB (Attachments A thru
G).

SUBMIT A COPY OF YOUR BUSINESS TAX CERTIFICATE.

MECHANICAL CONTRACTOR'’S LICENSE.

NAME/TILE

COMPANY NAME

ADDRESS

CITY/STATE/ZIP

PHONE NUMBER

FAX NUMBER



REFERENCE #1

$499,000 and less: Provide references from owners of at least three (3) projects of various
sizes. Include government owners if possible. If the contractor has performed any work
for the Chatham County Board of Commissioners within the last five (5) years, at least one
(1) of the three (3) owner references must be from the appropriate party within the
Chatham County Government. Provide in the format as in (a) above on the attached form.

a. Project Name:

o po o

3

— -

Location:

Owner:

Address:

City and State:

Contact:

Phone & Fax:

* Architect or Engineer:

Contact:

Phone & Fax:

The awarded bid amount and project start date.

Final cost of project and completion date.

Number of change orders.

Contracted project completion in days.

Project completed on time. Yes_  No__ Daysexceeded_ )
List previous contracts your company performed for Chatham County by Project
Title, date and awarded/final cost.

Has contractor ever failed to complete a project? If so, provide explanation.
Have any projects ever performed by contractor been the subject of a claim or
lawsuit by or against the contractor? If yes, please identify the nature of such
claim or lawsuit, the court in which the case was filed and the details of its
resolution.



REFERENCE #2

$499,000 and less: Provide references from owners of at least three (3) projects of various
sizes. Include government owners if possible. If the contractor has performed any work
for the Chatham County Board of Commissioners within the last five (5) years, at least one
(1) of the three (3) owner references must be from the appropriate party within the
Chatham County Government. Provide in the format as in (a) above on the attached form.

a. Project Name:

Location:
Owner:
Address:
City and State:
Contact:
Phone & Fax:
* Architect or Engineer:
Contact:
Phone & Fax:
b. The awarded bid amount and project start date.
c. Final cost of project and completion date.
d. Number of change orders.
& Contracted project completion in days.
ik Project completed on time. Yes_  No___ Days exceeded
g. List previous contracts your company performed for Chatham County by Project
Title, date and awarded/final cost.
h. Has contractor ever failed to complete a project? If so, provide explanation.

—

Have any projects ever performed by contractor been the subject of a claim or
lawsuit by or against the contractor? If yes, please identify the nature of such
claim or lawsuit, the court in which the case was filed and the details of its
resolution.



REFERENCE #3

$499,000 and less: Provide references from owners of at least three (3) projects of various
sizes. Include government owners if possible. If the contractor has performed any work
for the Chatham County Board of Commissioners within the last five (5) years, at least one
(1) of the three (3) owner references must be from the appropriate party within the
Chatham County Government. Provide in the format as in (a) above on the attached form.

a. Project Name:

Location:
Owner:
Address:
City and State:
Contact:
Phone & Fax:
* Architect or Engineer:
Contact:
Phone & Fax:
bs The awarded bid amount and project start date.
c. Final cost of project and completion date.
d. Number of change orders.
e. Contracted project completion in days.
i Project completed on time. Yes_ No__ Days exceeded
g. List previous contracts your company performed for Chatham County by Project
Title, date and awarded/final cost.
Has contractor ever failed to complete a project? If so, provide explanation.

=

Have any projects ever performed by contractor been the subject of a claim or
lawsuit by or against the contractor? If yes, please identify the nature of such
claim or lawsuit, the court in which the case was filed and the details of its
resolution.



LEGAL NOTICE
CC NO. 166012
Invitation to Bid

Sealed Bids will be received until 2:00 P.M. on January 6, 2015 and publicly opened in the Chatham County
Purchasing & Contracting Department, at The Chatham County Citizens Service Center, 1117
Eisenhower Drive, Suite C, Savannah, Georgia 31406, for: BID NO : 14-0128-7-REMOVE/REPLACE
AIR HANDLER 1 AT THE J. TOM COLEMAN COURTHOUSE.

ON-SITE MANDATORY PRE-BID CONFERENCE: 10:00 A.M., December 18,2014 at the J. Tom
Coleman Courthouse, 133 Montgomery Street, 5" Floor, Room 507, Savannah, Georgia 31401.
Attendance is MANDATORY. Bids will not be accepted from firms that are not represented at this
conference.

Bid Bond is required at the time of bid. (5% of total bid)
Payment and Performance Bonds (100%) of bid) will be required for this project at the time of contract award.

The Bid Package can be downloaded and printed from the County Purchasing and Contracting website
http://purchasing.chathamcounty.org.

All firms requesting to do business with Chatham County must also register on-line at
http://purchasing.chathamcounty.org. For additional information concerning specifications, please
contact Robin Maurer at (912) 790-1623.

CHATHAM COUNTY HAS THE AUTHORITY TO REJECT ALL BIDS AND WAIVE MINOR
FORMALITIES.

"CHATHAM COUNTY IS AN EQUAL OPPORTUNITY EMPLOYER, M/F/H, ALL BIDDERS ARE TO BE
EQUAL OPPORTUNITY EMPLOYERS"

/'

1] . —f
/ _/ ('/ff/f{;'ft.% ( <.' | M

MARGARET H,JOYNER, PURCHASING AGENT

i

SAVANNAH NEWS/PRESS INSERT: December 3,2014, December 16, 2014



