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CHESTERFIELD COUNTY PURCHASING DEPARTMENT 
GENERAL TERMS, CONDITIONS, AND INSTRUCTIONS 

IMPORTANT - READ CAREFULLY BEFORE SUBMITTING BID 
 
1. SUBMISSION AND RECEIPT OF BIDS: 
 

a. Sealed bids shall be received until, but no later than the specified time and date of opening as designated in 
the invitation. Late bids shall be rejected.  Bids, to include addenda or changes to a response, shall not be 
accepted via a FAX machine or by Internet E-mail. 

 
b. In the event Chesterfield County government offices are not operating under normal staffing levels or if the 

location for bid submission, bid opening or a pre-bid conference is inaccessible due to inclement weather or 
other emergency situations at the published time, the bid submission, bid opening or pre-bid conference will 
default to the next regular business day at the same time. 

 
c. All bids shall be signed on the Terms and Signature Sheet in order to be considered.  Bids submitted without a 

signature shall be rejected.  If the Bidder is a partnership or corporation, the Bidder shall show the title of the 
individual signing the bid, and if the individual is not an officer of the partnership or corporation, if requested, 
the Bidder shall submit proof that the individual has the authority to bind the partnership or corporation. 

 
d. Only when specifically requested in the bid documents shall each bid be accompanied by a bid bond with 

surety satisfactory to the County Attorney or a Cashier's or a Certified Check, made payable to the Treasurer, 
Chesterfield County.  In the event of default by the Bidder, the deposit shall be and represent liquidated 
damages to the County.  Bids received without a bid bond, when specifically requested, shall be rejected. 

 
e. Bids concerning separate bid invitations are not to be combined on the same form or placed in the same 

envelope. Bids submitted in violation of this provision may not be considered. 
 

f. Unless otherwise specified, Bidders are to use the bid form furnished by the County. 
 

g. No bid shall be altered or amended after the specified time for opening. 
 

2. AMENDING BIDS:  Amending or withdrawing bids by a potential bidder prior to bid opening:  A potential bidder 
may amend and/or withdraw a bid before the due date and time set for receipt of bids.  All requests from a 
potential bidder to return their bid shall be in writing, addressed to the Purchasing Department, and signed by a 
person authorized to represent the person or firm that submitted the bid.  The potential bidder may be contacted by 
telephone to verify the authorization of the return request and the signature involved if there is doubt as to the 
documents authenticity.  All amendments/alterations to the bid are to be initialed by an individual authorized to 
represent the person or firm that submitted the bid. 

 
3. WITHDRAWAL OF BIDS: 
 
 Withdrawal: Construction (Code of Virginia 2.2-4330) 
 

a. A bidder for a public construction contract, other than a contract for construction or maintenance of public 
highways, may withdraw his bid from consideration if the price bid was substantially lower than the other bids 
due solely to a mistake therein, provided the bid was submitted in good faith, and the mistake was a clerical 
mistake as opposed to a judgment mistake, and was actually due to an unintentional arithmetic error or 
unintentional omission of a quantity of work, labor, or material made directly in the compilation of a bid which 
unintentional arithmetic error or unintentional omission can be clearly shown by objective evidence drawn from 
inspection of original work papers, documents and materials used in the preparation of the bid sought to be 
withdrawn. If a bid contains both clerical and judgment mistakes, a bidder may withdraw his bid from 
consideration if the price bid would have been substantially lower than the other bids due solely to the clerical 
mistake, that was an unintentional arithmetic error or an unintentional omission of a quantity of work, labor or 
material made directly in the compilation of a bid which shall be clearly shown by objective evidence drawn 
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from inspection of original work papers, documents and materials used in the preparation of the bid sought to 
be withdrawn.  

 
No bid may be withdrawn after the scheduled closing time for receipt of bids for sixty (60) calendar days, 
except as provided in Section 2.2-4330(A)(i), Code of Virginia, which states the bidder shall give notice in 
writing of his claim of right to withdraw his bid within two business days after the conclusion of the bid opening 
procedure.  Any withdrawal request made to the Director of Purchasing must be accompanied by bidder’s 
original work papers, or such request will be rejected.  In order for work papers, documents and materials 
submitted pursuant to this section to be deemed a trade secret or proprietary information pursuant to Code of 
Virginia, subdivision F of 2.2-4342, a bidder must expressly invoke the aforementioned statute in the notice of 
withdrawal and specifically state the reasons why protection under 2.2-4342-F is necessary. 

  
 Withdrawal: (other than construction) 
  
 b. A bidder for a public contract may request withdrawal of his bid from consideration if the price bid was 

substantially lower than the other bids due solely to a mistake therein, provided the bid was submitted in good 
faith, and the mistake was a clerical mistake as opposed to a judgment mistake, and was actually due to an 
unintentional arithmetic error or unintentional omission of a quantity of work, labor, or material made directly in 
the compilation of the bid which unintentional arithmetic error or unintentional omission can be clearly shown 
by objective evidence drawn from inspection of original work papers, documents and materials used in the 
preparation of the bid sought to be withdrawn.  If a bid contains both clerical and judgment mistakes, a bidder 
may request withdrawal of his bid from consideration if the price bid would have been substantially lower than 
the other bids due solely to the clerical mistake, that was an unintentional arithmetic error or an unintentional 
omission of a quantity of work, labor or material made directly in the compilation of a bid which shall be clearly 
shown by objective evidence drawn from inspection of original work papers documents and materials used in 
the preparation of the bid sought to be withdrawn.  In order for work papers, documents and materials 
submitted with the notice of withdrawal to be deemed a trade secret or proprietary information pursuant to 
Code of Virginia, subdivision F of 2.2-4342, a bidder must expressly invoke the aforementioned statute in the 
notice of withdrawal and specifically state the reasons why protection under 2.2-4342-F is necessary.  

  
4. DENIAL OF WITHDRAWAL OF BID:    (Code of Virginia 2.2-4330) 
  

If the County denies the withdrawal of a bid, it shall notify the bidder in writing stating the reasons for its decision 
and award the contract to such bidder at the bid price, provided such bidder is a responsible and responsive 
bidder. 
 

5. MISTAKES IN BIDS 
 

a. Mistakes discovered following bid opening but prior to award:  If there is a significant and obvious disparity 
between the prices of the lowest apparent responsive bidder and other bidders, the low bidder may be 
contacted by the purchasing authority to confirm the bid price.  This does not relieve a bidder from the 
responsibility for the submission of a correct bid.  If the bidder then alleges a mistake in the bid and can 
provide clear and convincing evidence that supports the existence of a clerical error to the satisfaction of the 
purchasing authority, the bid may be withdrawn only after approval by the County. 

 
b. Mistakes discovered after award: Bids containing mistakes by bidders shall not be withdrawn after award of a 

contract or issuance of a purchase order. 
  
6. PRICING: 
 

a. Bidder warrants by virtue of bidding that prices, terms and conditions quoted in his bid will be firm for 
acceptance for a period of sixty (60) days from the date of bid opening unless otherwise stated by the County 
or Bidder. 

 
b. Prices should be stated in units of quantity as specified in the bid form.  In case of error in extension of prices 
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in the bid, the unit price shall govern. 
 

c. When a bid is for goods and/or services to be delivered on a one time only or staggered basis, only firm pricing 
shall be given consideration.  General terms such as "price in effect at time of delivery" shall not be considered 
for award. 

 
7. PERFORMANCE AND PAYMENT BOND:  When requested in the bid, the County shall require the successful 

bidder to furnish a performance bond and labor and material payment bond with surety satisfactory to the County 
Attorney in the amount of the contract price at the time of or prior to execution of the contract.  If bonds are 
requested in the bid, the successful Bidder shall pay the cost thereof; if not specified, the successful Bidder, when 
requested to do so, shall secure the bonds and the County shall pay the cost thereof. 

 
8. DELIVERY POINT AND TERMS:  All items shall be delivered F.O.B. destination, and freight, delivery costs, and 

incidental charges shall be included in the bid price(s).  Failure to do so may be cause for not making award to a 
Bidder. The Bidder shall assume all liability and responsibility for the delivery of merchandise in good condition to 
the specified delivery location(s). 

 
9. INVOICES:  Invoices for items ordered and delivered shall be submitted by the contractor in accordance with the 

“Send Invoice To” address shown on the purchase order.  All invoices shall show the purchase order number, the 
name of the person placing the order, the item description, stock number, and contract price as applicable.  The 
County’s obligation to pay amounts due under the contract shall be contingent upon receipt by it of invoices in 
sufficient detail to permit identification of the items as described in the specifications. 

 
10. PAYMENT TERMS:   If discounts for prompt payment are offered by the bidder, it is required that a minimum of 

twenty (20) days be allowed for payment.  Discounts for prompt payment will not be considered in the evaluation of 
bids.  Discounts for prompt payment will be shown on the purchase order/contract and taken if invoices are 
processed and payment made within the stipulated time frame.  If discounts are not offered, payment shall be 
made thirty (30) days after receipt of an accurate invoice by the County. 

 
11. FINANCE CHARGES:  Finance charges imposed by the vendor on any invoice shall not be paid by the County. 
 
12. USE OF BRAND NAMES/SUBSTITUTIONS:  Unless otherwise specified in the invitation to bid, the name of a 

certain brand, make or manufacturer does not restrict bidders to the specific brand, make or manufacturer named; 
it conveys the general style, type, character, and quality desired, and any product which the County in its sole 
discretion determines to be the equal of that specified, considering quality, workmanship, economy of operation, 
and suitability for the purpose intended, shall be accepted. 

 
In requesting a proposed substitution, the bidder shall submit with the bid form the name of the manufacturer, 
model number, and complete specifications on the proposed substitution for evaluation by the County.  The bidder 
shall submit, with the bid form, a detailed list of any deviations from these specifications, written or implied.  The 
bidder assumes responsibility for all changes in the work required as a result of the proposed substitution, 
including any change not listed in the request, but determined by the County to be necessary at a later point of 
progress in the work. 

 
It shall be understood that the burden of proof for an "equal" product shall be and remain the sole responsibility of 
the bidder.  The County’s failure to object to a manufacturer shall not constitute a waiver of any of the requirements 
of the contract documents, and all products furnished by the listed manufacturer must conform to such 
requirements.  The County's decision of approval or disapproval of a proposed substitution shall be final. 

 
13. QUALITY:  All materials used for the manufacture or construction of any supplies, materials, or equipment covered 

by this bid shall be new.  Unless otherwise specified in bid, products bid must be new, the latest model, the best 
quality, and the highest grade workmanship. 

 
14. ACCEPTANCE OF MATERIAL:  The goods and/or services delivered as a result of this bid shall remain the 

property of the seller until a physical inspection is made, and thereafter accepted to the satisfaction of the County.  
In the event the goods and/or services supplied to the County are found to be defective or do not conform to 
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specifications, the County reserves the right to cancel the order upon notice (verbal or in writing) to the seller and 
return goods to seller at the seller's expense. 

 
15. COPYRIGHTS OR PATENT RIGHTS:  The bidder certifies by submission of bid that there has been no violation of 

copyrights or patent rights in manufacturing, producing, or selling the product or services shipped or ordered as a 
result of this bid.  The successful bidder shall, at his own expense, defend any and all actions or suits charging 
such infringement, and will save Chesterfield County, its officers, employees, and agents harmless from any and 
all liability, loss, or expense incurred by any such violation. 

 
16. SAMPLES:  Evidence in the form of samples may be requested if brand being quoted upon is other than as 

specified.  The County reserves the right to request that such samples be furnished at the time of bid opening.  
The County also reserves the right to request samples after the date of bid opening.  Requested samples shall be 
furnished free of expense to the County and if not used in testing or destroyed, will, upon request at the time of 
submission of sample, be returned at the bidder's expense. 

 
17. TAXES:  Chesterfield County is exempt from payment of Federal Excise Tax and State and Local Sales and Use 

Tax on all tangible personal property purchased or leased by Chesterfield County for its use or consumption.  Tax 
exemption certification will be furnished upon request.  Sales tax, however, is paid by Chesterfield County on 
materials and supplies that are installed by a contractor and become a part of real property.  Contractors are not 
exempt from paying taxes on these categories, as they are considered to be a cost of doing business and should 
be considered in pricing when preparing a bid. 

 
18. LICENSES, PERMITS, AND FEES:  All bids submitted shall have included in price the cost of any business and 

professional licenses, permits, or fees required by Chesterfield County or the Commonwealth of Virginia. 
 
19. SIGNED BID CONSIDERED AN OFFER:  This signed bid shall be considered an offer on the part of the bidder 

and shall be deemed accepted upon approval by Chesterfield County.  In case of default by the successful bidder, 
or failure to deliver the goods and/or services ordered by the time specified, the County may terminate the 
purchase order and/or contract, and after due notice (verbal or in writing) may procure them from other sources 
and hold the defaulting bidder liable for any resulting additional cost.   

 
20. QUALITY EXPECTATION STATEMENT:  Chesterfield County, through its “Total Quality Improvement” initiative, 

is a recognized leader in providing quality products and services at the most effective cost possible.  Therefore, the 
County fully expects, requires, and shall hold all Contractors, and all agents, staff, representatives, and 
subcontractors of the Contractor, responsible for, and accountable to, the highest quality standards of professional 
workmanship, products and services.  In the spirit of the County’s total quality improvement initiative, the 
Contractor shall be expected to become a member of the team and perform or provide all work, services and 
products with a target of “zero defects - zero rework”. 

 
21. FACTORS OTHER THAN PRICE IN AWARD DECISION:  The following factors in addition to price (as they apply) 

shall be a consideration in the award decision: 
 
 a. The ability to provide references which may substantiate past work performance and experience in the type of 

work required for the contract.  The lowest responsive bidder(s) may be required to furnish a contractor 
qualifications statement, to include references, prior to any such award.  The County may contact all 
references furnished by bidders.  The right is further reserved by the County to contact references other than, 
and/or in addition to, those furnished by the bidder.  If, in the sole opinion of the County, a bidder is determined 
to be non responsible as a result of any investigation conducted by or for the County, award will not be made 
to that bidder. 

 
b. The quality of performance/workmanship of previous contracts for goods and/or services delivered to or 

performed for the County. 
 

c. The timely completion of previous contracts for services or the timely delivery of past orders for goods. 
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d. The sufficiency of financial resources and its impact on ability of the bidder to perform the contract or provide 
the services. 

 
e. The County reserves the right, at its option, to conduct on-site inspections of any bidder's facilities prior to 

award.  The results of any such inspection will be considered by the County in determining bidder's capabilities 
of successfully administering the contract. 

 
f. The ability and availability of the bidder to provide both quality and timely maintenance, service, and/or parts. 

 
g. The resale value, life cycle costing and value analysis of a product. 

 
h. The availability and capability of local and regional vendor support as it affects the quantity, quality, and 

timeliness of the goods and/or services. 
 

i. Timely delivery of goods or timely completion of services as stated by bidder. 
 

j. Substantial compliance or noncompliance with specifications set forth in bid as determined by the County. 
 

k. Inventory capability as it relates to a particular bid. 
 

l. Results of product testing. 
 
22. STATE REGISTRATION OF CONTRACTORS (IF APPLICABLE):  Attention is directed to Chapter 11, Title 54.1 

of the Code of Virginia (Re: State registration of contractors when applicable), which requires that all bidders shall 
show evidence of the proper license under the provision of this chapter before such bid is considered. 

 
23. ADDENDA:  Any changes or supplemental instructions to this Invitation for Bid shall be in the form of written 

addenda.  All addenda are downloadable from the Purchasing Department web site at 
www.chesterfield.gov/purchasing.   Each bidder is responsible for determining that all addenda issued have been 
received and shall acknowledge receipt of all addenda in the space provided within the Pricing Schedule or by 
returning a copy of each signed addendum.  Failure to do so may result in rejection of the bid.  All addenda so 
issued shall become part of the IFB and any resulting contract documents.   

 
24. PROPRIETARY INFORMATION:  Section 2.2-4342-F of the Code of Virginia states:  “Trade secrets or proprietary 

information submitted by a bidder, offeror, or contractor in connection with a procurement transaction or 
prequalification application submitted pursuant to subsection B of 2.2-4317 shall not be subject to the Virginia 
Freedom of Information Act (2.2-3700 et seq.); however, the bidder, offeror, or contractor shall (i) invoke the 
protections of this section prior to or upon submission of the data or other materials,   (ii)  identify the data or other 
materials to be protected, and (iii) state the reasons why protection is necessary.”  Bids/proposals not in 
compliance with section 2.2-4342F will be subject to disclosure. 

 
25. GOVERNING LAW:  Any contract resulting from this Invitation to Bid shall be governed by the provisions hereof 

and by the laws of the Commonwealth of Virginia, excepting the law governing conflicts of laws.  Any dispute 
arising out of this Contract shall be resolved in the Courts of the Commonwealth of Virginia, in and for Chesterfield 
County. 

 
26. TIE BIDS:  In the case of a tie bid, the County may give preference to goods, services, and construction produced 

in the County or provided by persons, firms or corporations having principal places of business in the County.  If 
such choice is not available, preference shall then be given to goods and services produced in the Commonwealth 
pursuant to Section 2.2-4324 of the Code of Virginia.  If no County or Commonwealth choice is available, the tie 
shall be decided by lot. 

 
27. NONASSIGNMENT:  Parties to any resulting contract shall not assign the contract without written consent of the 

other(s).  If any party attempts to make such an assignment without such consent, that party shall nevertheless 
remain legally responsible for all obligations under the contract. 

http://www.chesterfield.gov/purchasing
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28. MODIFICATION:  The resulting contract shall not be amended, modified, or otherwise changed except by the 

written consent of the Contractor and the County given in the same manner and form as the original signing of the 
Contract. 

 
29. AUDIT OF VENDOR RECORDS:  The County reserves the right to audit all vendor records in contracts where 

payments are based on contractor's records of time, salaries, materials, or actual expense. 
 
30. NEGOTIATION:  If the bid from the lowest responsible bidder exceeds available funds, the County may negotiate 

with the low bidder to obtain a contract price within available funds. 
 
31. SECTION 2.2-4311 CODE OF VIRGINIA:  Every contract for goods or services over $10,000 shall include the 

following provisions: 
 
 1. During the performance of this contract, the Contractor agrees as follows: 
 

a. The Contractor will not discriminate against any employee or applicant for employment because of race, 
religion, color, sex, national origin, age, disability, or any other basis prohibited by state law relating to 
discrimination in employment, except where there is a bona fide occupational qualification reasonably 
necessary to the normal operation of the Contractor.  The Contractor agrees to post in conspicuous 
places, available to employees and applicants for employment, notices setting forth the provisions of this 
nondiscrimination clause. 

 
  b. The Contractor, in all solicitations or advertisements for employees placed by or on behalf of the 

Contractor, will state that such Contractor is an equal opportunity employer. 
 

 c. Notices, advertisements and solicitations placed in accordance with federal law, rule or regulation shall be 
deemed sufficient for the purpose of meeting the requirements of this section. 

 
 2. The Contractor shall include the provisions of the foregoing paragraphs a, b, and c in every subcontract or 

purchase order of over $10,000, so that the provisions will be binding upon each subcontractor or vendor. 
 
32. APPROPRIATION OF FUNDS:  The continuation of the terms, conditions, and provisions of any resulting contract 

beyond June 30 of any year, the end of the County's fiscal year, are subject to approval and ratification by the 
Chesterfield County Board of Supervisors and appropriation by them of the necessary money to fund said contract 
for each succeeding year. 

 
33. SCHOOL BOARD:  When goods and/or services are for the benefit of Chesterfield County Schools, the contract 

shall be entered into on behalf of the Chesterfield County School Board. 
 
34. REQUIREMENTS CONTRACTS:   
 
 a. Whenever a bid is sought seeking a source of supply for a requirements contract for goods and/or services, 

the quantities or usage shown are estimates only.  No guarantee or warranty is given or implied by 
Chesterfield County as to any minimum or total amount that may or may not be purchased from any resulting 
contracts. 

 
 b. The County reserves the right, at its sole option, to renew the contract for consecutive terms. 
 
 c. The County reserves the right to award bids for requirements contracts based on the pricing of the initial term 

of the contract or any combination of initial and renewal terms. 
 
 d. The County may award a bid to a single contractor or to multiple contractors. 
 
 e. The County reserves the right not to renew the contract at the end of the initial term or any subsequent term. 
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 f. The County reserves the right to terminate the contract upon written notice to the contractor(s). 
 
 g. In the event that a requirements contract is awarded for goods and/or services, the County reserves the right 

to bid individual bulk purchases if the County deems it will best serve their interest. 
 
 h. It is understood and agreed to between the parties in a resulting contract that Chesterfield County shall not be 

obligated to purchase or pay for materials under such contract unless and until they are ordered and delivered. 
 
 i. Bids based on a firm price or those including a "downward escalator" clause for a requirements contract term 

may be given preference over lower ones bearing an "escalator" clause. 
 

j. The County has the right to extend this contract up to and not to exceed one hundred eighty (180) days 
following any term of the contract. 

 
35. SECTION 2.2-4312 CODE OF VIRGINIA - DRUG FREE WORKPLACE 
 
 During the performance of this contract, the contractor agrees to: 
 

a. Provide a drug-free workplace for the contractor’s employees 
 
b. Post in conspicuous places, available to employees and applicants for employment, a statement notifying 

employees that the unlawful manufacture, sale, distribution, dispensation, possession, or use of a controlled 
substance or marijuana is prohibited in the contractor’s workplace and specifying the actions that will be taken 
against employees for violations of such prohibition 

 
c. State in all solicitations or advertisements for employees placed by or on behalf of the contractor that the 

contractor maintains a drug-free workplace 
 
d. Include the provisions of the foregoing clauses in every subcontract or purchase order over $10,000, so that 

the provisions will be binding upon each subcontractor or vendor 
 
For the purposes of this section, “drug-free workplace” means a site for the performance of work done in 
connection with a specific contract awarded to a contractor in accordance with this chapter, the employees of 
whom are prohibited from engaging in the unlawful manufacture, sale, distribution, dispensation, possession or 
use of any controlled substance or marijuana during the performance of the contract. 

 
36. ENVIRONMENTAL MANAGEMENT: Contractor shall be responsible for complying with all applicable federal, 

state, and local environmental regulations, if any.  Additionally, the Contractor must meet all Chesterfield County 
Environmental Management System (EMS) requirements.  For questions or additional information, contact the 
Office of Environmental Management at (804)717-6531. 

 
37. SECTION 2.2-4343.1 CODE OF VIRGINIA:  Chesterfield County does not discriminate against faith-based 

organizations. 
 
38. COOPERATIVE PROCUREMENT (Use of contracts by other public bodies):  This procurement is being 

conducted by Chesterfield County in accordance with the provisions of 2.2-4304 CODE OF VIRGINIA.  Except for 
contracts for architectural and engineering services, if agreed to by the contractor, other public bodies may utilize 
this contract.  The Contractor shall deal directly with any public body it authorizes to use the contract.  Chesterfield 
County, its officials and staff are not responsible for placement of orders, invoicing, payments, contractual 
disputes, or any other transactions between the Contractor and any other public bodies, and in no event shall the 
County, its officials or staff be responsible for any costs, damages or injury resulting to any party from use of a 
Chesterfield Contract.  Chesterfield County assumes no responsibility for any notification of the availability of the 
contract for use by other public bodies, but the Contractor may conduct such notification. 
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39. CONTRACTOR BACKGROUND CHECKS:  In order to preserve the integrity and security of county government 

operations, contract workers may be required to undergo a criminal background check conducted by Chesterfield 
County.  The County will conduct these checks for any worker it believes will have unsupervised access to County 
designated Security Sensitive areas.  Contract workers providing goods, services or construction in these 
designated areas are required to confine themselves to the area of the work.  Based on the results of the 
background check, the contract worker may be disqualified from providing work/services for Chesterfield County. 

 
40. SENSITIVE INFORMATION HANDLING:  Any information in the possession of the county/schools which is 

specific to an employee, student, citizen, county/school business function, private business entity or other 
government entity which is not generally available to the public shall be designated Sensitive Information.  
Contract workers will under no circumstances remove Sensitive Information from county facilities.  Any Sensitive 
Information which must reside temporarily on a hard drive or portable storage device (USB Key, CD ROM, memory 
card, etc.) for processing must remain within the county facility.  No Sensitive Information may be remotely 
accessed by contract workers by dial in, VPN, web interface or other means without expressed consent of the 
department head and the Information Security Manager (county) or Director of Technology (schools).  Any access 
to county/schools information by contract workers from outside the county intranet shall be in accordance with 
existing Information Systems Technology (IST)/Chesterfield County Public Schools (CCPS) Technology 
department security policies and procedures.  Contract worker network connected computer equipment will be 
subject to all applicable IST/CCPS policies and procedures.  Any exception to this application of policies shall be 
approved by the CCPS Department of Technology/county Information Security Manager and Chief Information 
Officer or designees. 

 
41. PRECEDENCE OF TERMS AND CONDITIONS:  Any and all Special Terms and Conditions contained in this 

Invitation for Bid that may be in variance or conflict with these General Terms, Conditions, and Instructions shall 
have precedence over these General Terms, Conditions, and Instructions.  If no changes or deletions to General 
Terms, Conditions, and Instructions are made in the Special Terms and Conditions, then the General Terms, 
Conditions, and Instructions shall prevail in their entirety. 

 
42. VENDOR REWARDS/GIFT PROGRAMS:  It is the policy of the County not to participate in any rewards programs 

offered by vendors and not to accept any gifts or gift cards, or other rewards from vendors for purchases made by 
the County.  If you customarily provide, or if you plan to provide, rewards programs, gifts or gift cards, or other 
rewards to your customers for purchases made by such customers, you must identify this fact in your bid and 
demonstrate in the bid how you have applied the value of such rewards to a reduction in the price of the goods 
and/or services being offered to the County. 

 
43. SECTION 2.2-4311.1 CODE OF VIRGINIA – ILLEGAL ALIENS:  The Contractor agrees that he does not, and 

shall not during the performance of this contract knowingly employ an unauthorized alien as defined in the federal 
Immigration Reform and Control Act of 1986. 

 
  
 
 
 
Revised: February 28, 2011        
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CHESTERFIELD COUNTY PURCHASING DEPARTMENT 
CHESTERFIELD, VIRGINIA 23832-0001 

(804) 748-1617 
 
IFB Prepared By:          Invitation for Bid Number: 
 
Harold F. Leach, C.P.O., CPPB, VCO        11-0237 
Senior Contract Officer 

May 16, 2011 
 
Sealed bids, subject to the specifications and conditions contained herein and attached hereto, will be 
received in the Purchasing Department, 9842 Lori Road, Suite 101 (Court Square), Chesterfield, 
Virginia 23832-0001, until, but no later than 2:30 p.m. Local Time Prevailing, June 6, 2011 and then 
publicly opened and read aloud for Kitchen Cooking Appliance Ventilation and Fire Suppression 
Systems at Chesterfield County Fire Stations #4, #11, #14, and #15. 
 
If you are an individual with a disability and require a reasonable accommodation, please notify the 
Purchasing Department (804) 748-1617, three working days prior to need. 
 
To be considered, your bid must be submitted on a copy of this Invitation for Bid.  Bidders shall sign 
this form in the space provided on the Terms and Signature Sheet and return bid documents to:  
Chesterfield County Purchasing Department, 9842 Lori Road, Suite 101 (Court Square), Chesterfield, 
Virginia 23832-0001. Mark outside of your envelope with Invitation for Bid #11-0237 and 
opening date of bid. 
 
Bids, to include addenda or changes to a response, shall not be accepted via Fax machine or 
by Internet E-mail. 
 
Time is of the essence and any bid received after the announced time and date for submittal, whether 
by mail or otherwise, will be rejected.  The time of receipt shall be determined by the time clock stamp 
in the Purchasing Department.  Bidders are responsible for ensuring that their bids are stamped by 
Purchasing Department personnel before the deadline indicated.  Late bids received will be so 
noted in the bid file in order that the vendor's name will not be removed from the subject 
commodity/service list. 
 
Nothing herein is intended to exclude any responsible vendor, his product or service or in any way 
restrain or restrict competition.  All responsible vendors are encouraged to bid. 
 
For information pertaining to the bid tabulation and decision to award and/or award on this 
procurement transaction, bidders may access public notification electronically at 
www.chesterfield.gov/purchasing.   

http://www.chesterfield.gov/purchasing
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COMMITMENT TO DIVERSITY AND CHESTERFIELD BUSINESSES 
 
Chesterfield County is a growing progressive community consisting of an increasingly diverse 
population.  This diversity provides for a dynamic and robust community that promotes growth.  
Chesterfield County believes that all of its citizens should benefit from this economic growth without 
regard to race, color, religion or economic status. The county is committed to increasing the 
opportunities for participation of minority-owned businesses, women-owned businesses, and 
businesses located in Chesterfield County to ensure diversity in its procurement and contract 
activities.  These businesses are encouraged to respond to all Invitations for Bids and Requests for 
Proposals.  In addition, the county strongly encourages each contractor and/or supplier with which the 
county contracts to actively solicit minority-owned businesses, women-owned businesses, and 
businesses located in the county as subcontractors/suppliers for their projects. 
 
Upon award/completion of work, the County will require the contractor to furnish data regarding 
subcontractor/supplier activity with Minority-Owned Businesses (MOB), Women-Owned Businesses 
(WOB), and Chesterfield Businesses (CB) on a Certification of Subcontractor/Supplier Activity form.  
The form will be provided to the contractor by the Purchasing Department.  This information will 
enable the County to document the dollar level of activity and measure the success of its purchasing 
and contracting efforts in this endeavor.  
 
DEFINITIONS: 
 
Women-Owned Business (WOB) - a business that is at least 51% owned by one or more women who 
are U.S. citizens or legal resident aliens, or in the case of a corporation, partnership, or limited liability 
company or other entity, at least 51% of the equity ownership interest is owned by one or more 
women who are U.S. citizens or legal resident aliens, and both the management and daily business 
operations are controlled by one or more women.  (Code of Virginia 2.2-4310) 
 
Minority-Owned Business (MOB) – a business that is at least 51% owned by one or more minority 
individuals who are U.S. citizens or legal resident aliens, or in the case of a corporation, partnership, 
or limited liability company or other entity, at least 51% of the equity ownership interest in the 
corporation, partnership, or limited liability company or other entity is owned by one or more minority 
individuals who are U.S. citizens or legal resident aliens, and both the management and daily 
business operations are controlled by one or more minority individuals.  (Code of Virginia 2.2-4310) 
 
Chesterfield Business (CB) - any private business enterprise, located within the jurisdictional 
boundaries of Chesterfield County. 
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PURPOSE 
 
Project consists of furnishing and installing new kitchen cooking appliance ventilation and fire 
suppression systems at Chesterfield County Fire Stations #4, #11, #14, and #15. 
 
PRE-BID CONFERENCE AND SITE VISIT – NON MANDATORY 
 
A pre-bid conference and site visit will be held on May 26, 2011 commencing at 10:00 a.m at 
Fire Station #15, 7300 Airfield Drive, Richmond, VA 23237.  Attendance is not mandatory but 
attendance is highly encouraged. 
 
SPECIAL CONDITIONS 
 
Inquiries 
 
Any questions which may arise as a result of this solicitation may be addressed to Harold Leach, 
Senior Contract Officer, at (804)748-1702, or by email to purchasing@chesterfield.gov.  Inquiries 
must be received at least 7 business days prior to the due date in order to be considered.  Contact 
initiated by a bidder/offeror concerning this solicitation with any other County representative, not 
expressly authorized elsewhere in this document, is prohibited.  Any such unauthorized contact may 
result in disqualification of the bidder/offeror from this transaction. 
 
Responsibility of the Bidder 
 
The bidder shall make a careful examination of the project site, shall familiarize himself with existing 
conditions, and shall satisfy himself as to the quantity and quality of materials and workmanship 
required for the Work.  The Bidder shall carefully and thoroughly examine the Bid Documents before 
submitting a Bid. The submission of a Bid shall constitute a warranty by the bidder that they have 
complied with the requirements of this paragraph.  The bidder is bound by their bid and their bid 
reflects an affirmative representation that they have examined the project thoroughly. 
 
Access to County Property 
 
Access to the property and all work shall be coordinated with Mr. Jeff Tignor at (804) 717-6144. 
 
Locations 
 
Fire Station #4 – Bon Air 
2600 Polo Parkway 
Midlothian, VA 23113 
 
Fire Station #11 – Dale 
5811 Ironbridge Road 
Richmond, VA 23234 
 
Fire Station #14 – Dutch Gap 
2711 W. Hundred Road 
Chester, VA 23831 
 
Fire Station #15 – Airport 
7300 Airfield Drive 
Richmond, VA 23237 

mailto:purchasing@chesterfield.gov
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Bid Bond 
 
Each bid shall be accompanied by a bid bond from a Surety company satisfactory to the County 
Attorney or a Certified Check, made payable to: Treasurer, Chesterfield County, in an amount equal 
to five percent of the total bid price in the event your bid exceeds $100,000.00.  Attorneys-in-fact 
who sign Bid Bonds must file with each bond a certified and effective dated copy of their power of 
attorney.  Each Bid Bond and the accompanying power of attorney should bear the same date. In 
case of the failure of the bidder to execute the contract within the prescribed time, the County may, at 
its option consider the bidder in default, in which case the bid bond accompanying the bid shall 
become the property of the County. 
 
Performance Bond and Labor and Material Payment Bond 
 
A labor and material payment bond and a performance bond, each in the amount of 100% of the 
contract price, with a corporate surety authorized to do business in the State of Virginia and otherwise 
acceptable in all respects to the County Attorney will be required for the faithful performance of the 
contract in the event your bid exceeds $100,000.00. 
 
The party to whom the contract is awarded will be required to execute the contract and obtain the 
labor and material payment bond and the performance bond within fifteen calendar days from the date 
when the Notice of Award is delivered to the bidder for execution. 
 
Attorneys-in-fact who sign labor and material payment bonds and performance bonds must file with 
each bond a certified and effective dated copy of their power of attorney. Performance bond and the 
accompanying power of attorney should bear the same date as the date of the contract. 
 
Insurance  
 
The Contractor and insurance company should carefully review the insurance requirements 
set forth below. The Contractor shall furnish a copy of a Certificate of Insurance in accordance 
with the requirements before the County will execute a contract.  The Contractor shall be 
responsible for maintaining current certificates of insurance on file with the County.  The 
certificate of insurance does not need to accompany the bid. 

 
The Contractor shall purchase and maintain in force, at his own expense, such insurance as will 
protect him and the County from claims which may arise out of or result from the Contractor's 
execution of the work, whether such execution be by himself, his employees, agents, subcontractors, 
or by anyone for whose acts any of them may be liable.  The insurance coverages shall be such as to 
fully protect the County, the Consulting Professional (if applicable) and the general public from any 
and all claims for injury and damage resulting by any actions on the part of the Contractor or his 
forces as enumerated above.   

 
The Contractor shall furnish insurance in satisfactory limits, and on forms and of companies that are 
acceptable to the County’s Attorney and/or Risk Management and shall require and show evidence of 
insurance coverages on behalf of any subcontractors (if applicable), before entering into any 
agreement to sublet any part of the work to be done under this contract. 

 
The Contractor shall maintain during the initial term and any additional terms of this contract the 
following coverage and minimum limits, with insurance companies with no less than a financial 
strength rating of “A” and a financial size category of no less than “VII” as determined by A.M. Best 
Company: 
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a. Commercial General Liability $1,000,000 Combined Single Limit per      occurrence 
b. Automobile Liability $1,000,000 Combined Single Limit per  occurrence 
c. Workers’ Compensation Virginia Statutory limits 
d. Employers’ Liability $100,000 each accident, each disease 

 
The insurance certificate must state that the Commercial General Liability policy names Chesterfield 
County as an additional insured.  This requirement may be met by placing the following language on 
the Certificate.  Many certificates have a space headed “OTHER” where the language may be 
inserted as follows: 

 
Chesterfield County  is additional insured or that Chesterfield County is additional insured with 
respect to General Liability.  
 
The insurance certificate must also contain a required statement concerning notice of cancellation or 
other change in coverage.  The statement used on some certificate forms is not acceptable.  The 
statement, which is required by the contract documents, shall read as follows: 

 
Such certificate shall provide that in the event of the cancellation of the policy or policies 
listed on such certificate, not less than 30 days notice in writing shall be given to the County. 

 
The cancellation clause shall be modified by striking the words ‘endeavor to’ in the second line and by 
striking the clause reading ‘but failure to mail such notice shall impose no obligation or liability of any 
kind upon the company.’ 

 
OR in lieu of modifying the cancellation clause,  

 
Chesterfield County may be listed an additional insured as an endorsement to the policy or by 
endorsement to the policy the insurer will provide 30 day cancellation notice to Chesterfield 
County.  The endorsement should be on a separate form and attached to the certificate. 
 
The Certificate Holder should be listed as:  

 
Chesterfield County 
c/o Purchasing Department 
P. O. Box 51, Chesterfield, VA 23832-0001 
IFB/RFP No. 11-0237 

 
Certificate of Insurance must have an authorized signature. 
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References 
 
Each bidder should complete and include with their bid the Contractor Data Sheet.  References 
should be from previous customers for projects similar in size and scope to the requirements of this 
Invitation for Bid. 
 
SUPPLEMENTARY GENERAL CONDITIONS 
 
1. QUALIFICATIONS OF BIDDERS 
 

The County may make such investigations as it deems necessary to determine the ability of 
the bidder to perform the work, and the bidder shall furnish to the County all such information 
and data for this purpose as the County may request.  The County reserves the right to reject 
any bid if the evidence submitted by, or investigation of, such bidder fails to satisfy the County 
that such bidder is properly qualified to carry out the obligations of the contract and to 
complete the work contemplated therein. 

 
2. SUBMITTALS 
 

If requested, the Bidder shall submit the following information to the County within seven days 
of notification of selection for the award of a Contract for the Work: 
 
a. a designation of the Work to be performed by the Bidder with his own forces; 
 
b. a list of names of the Subcontractors or other persons or entities proposed for the 

principal portions of the Work. 
 
Prior to the award of the Contract, the County will notify the Bidder in writing if the County, 
after due investigation, has reasonable objection to any such proposed person or entity.  If the 
County has reasonable objection to any such proposed person or entity, the Bidder may 
submit an acceptable substitute person or entity. 
 
The County may, at its discretion, accept the substitution, or he may disqualify the Bidder.  In 
the event of disqualification under this Sub-paragraph, bid security will not be forfeited. 
 
Persons and entities proposed by the Bidder and to whom the County has made no 
reasonable objection under the provisions of Sub-paragraph (c) must be used on the Work for 
which they were proposed and shall not be changed except with the written consent of the 
County. 

 
3. PRE-CONSTRUCTION CONFERENCE 
 

A pre-construction conference to include representatives of the County, and the Contractor 
shall be mandatory prior to start of work unless waived by the County.  Pre-construction 
conference shall be scheduled at least three (3) days prior to start of work.   

 
4. SUPERVISION AND CONSTRUCTION PROCEDURES 
 

The Contractor shall supervise and direct the Work, using his best skill and attention.  He shall 
be solely responsible for all construction means, methods, techniques, sequences and 
procedures and for coordinating all portions of the Work under the Contract. 

 
The Contractor shall be responsible to the County for the acts and omissions of his 
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employees, Subcontractors and their agents and employees, and other persons performing 
any of the Work under a contract with the Contractor. 

 
5. USE OF PREMISES AND REMOVAL OF DEBRIS 
 

The Contractor shall maintain all access roads and walks clear of debris, materials and 
equipment during the course of the Work.  Beverage cans, bottles, lunch refuse, cigarette 
debris, etc. will not be tolerated on the job site except by immediate and proper removal of the 
same on a daily basis. At the completion of the Work, the Contractor shall remove all his waste 
materials and rubbish from and about the Project as well as all tools, construction equipment, 
machinery and surplus materials. 

 
6. MATERIALS AND WORKMANSHIP 
 

The Contract Documents describe the character and features of the materials and 
workmanship required to perform the Work.  The Contract Documents require first class work 
and materials in all particulars.  It is understood that the contract includes any and all work that 
may be necessary to connect the work done with the adjoining work in a proper and 
workmanlike manner. 
 
The County reserves the right to employ an independent testing laboratory to conduct tests of 
materials, etc. as the County may deem necessary to assure complete compliance with the 
requirements of the specifications.  The Contractor shall offer full cooperation with personnel in 
the employ of the County in making these tests. 

 
7. NO DEVIATION FROM CONTRACT DOCUMENTS BY THE CONTRACTOR 
 

In performing the Work, the Contractor shall not deviate from the Contract Documents without 
the written consent of the County.  If the Contractor does deviate from the Contract, he shall 
correct the error at his expense in a manner satisfactory to the County. 

 
8. INTERPRETATION OF CONTRACT DOCUMENTS 
 

In case of discrepancy between or among Contract Documents, the County shall make such 
interpretations as may be deemed necessary for the fulfillment of the intent of the Contract 
Documents and the County’s decision shall be final. 

 
9. DISCREPANCIES 
 

The Contractor shall immediately report to the County, in writing, any discrepancies found 
between the Contract Documents and site conditions or any inconsistencies or ambiguities in 
the Contract Documents. The County shall promptly correct such inconsistencies or 
ambiguities in writing.  Work done by the Contractor after his discovery of such discrepancies, 
inconsistencies or ambiguities shall be done at the Contractor's risk. 

 
10. FINAL INSPECTION 
 

At time of final inspection, the Contractor, if requested, shall provide a knowledgeable 
representative to assist in the inspection of the completed installation for conformance with 
specifications.  The County shall prepare a Punch List.  Any deficiencies shall be promptly and 
permanently corrected prior to final acceptance of the work, and shall be the full responsibility 
of the Contractor. 
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11. PAYMENT 
 

If the Contractor performs, properly, all of the obligations of the Contract Documents, the 
County shall pay the Contractor for the performance of the Work in the manner and within the 
time specified in the Contract Documents. 

 
12. PARTIAL PAYMENT NO WAIVER OF RIGHTS 

 
Partial payments made under this Contract by the County are not evidence of the proper 
performance by the Contractor either in whole or in part, and no payment made by the County 
shall be construed to be an acceptance of defective or improper work.  No act of the County or 
the Engineer or the representative of either of them in superintending or directing the Work, no 
failure to disapprove or reject any material used in the Work, and no extension of time for the 
completion of the Work shall be construed as acceptance of the Work either in whole or in 
part.  Acceptance of the work by the County shall occur only upon Final Payment by the 
County. 

 
13. TERMINATION FOR BREACH OF NON-PERFORMANCE 
 

If the Contractor fails to perform the Work promptly and diligently, or if the Contractor breaches 
the Contract in any other way, the County may: 
 
1) after providing the contractor with fifteen (15) days written notice, supply any workmen, 

equipment or materials necessary to ensure that the Work is performed promptly and 
diligently.  The County may deduct the cost of supplying additional workmen, 
equipment or materials from payments due to the Contractor; 

 
2) terminate the Contract, enter upon the premises, take possession of all equipment, 

materials or appurtenances, and employ any person or persons to finish the Work. 
 
In case of termination of the Contract by the County pursuant to this paragraph, the Contractor 
shall not be entitled to receive any further payment from the County until Completion of the 
Work has occurred.  After completion of the Work, the County shall pay to the Contractor the 
amount of the unpaid balance due to the contractor at the time the Contract was terminated 
minus the cost incurred by the County to complete the Work.  If the cost incurred by the 
County to complete the Work exceeds the unpaid balance due to the Contractor, the 
contractor shall be due no money from the County and, instead, the Contractor shall pay to the 
County the difference between the unpaid balance due and the County’s cost to complete the 
Work. 

 
14. WAIVER OF ONE BREACH NOT WAIVER OF OTHERS 
 

No waiver by the County or its agents or employees of any breach of this Contract by the 
Contractor shall be construed as a waiver of any other or subsequent breach of the Contract 
by the Contractor. All remedies provided by this Contract are cumulative, and in addition to 
each and every other remedy under the law. 

 
15. CHANGE ORDERS: 
 

Change Orders must be approved by the County prior to work being performed. 
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SPECIFICATIONS AND SCOPE OF WORK 
 
A. GENERAL OVERVIEW 
  

The Contractor shall be responsible for completion of all work identified in the following scope 
of work, contract document specifications and other general conditions contained herein.  All 
services and materials to be provided by the Contractor under this scope of work shall comply 
with all applicable federal, state, and local regulations and requirements. The term “work” as 
used hereinafter shall mean the construction and services required by the contract documents 
and includes all other labor, materials, equipment and services provided or to be provided by 
the contractor to fulfill the contractor’s obligations. 

 
The County reserves the right to make reasonable changes as herein provided.  It is agreed 
that any extras, modifications, additions, changes or variation from plans and specifications or 
overages shall be evidenced by a written change order to be signed by the parties hereto at a 
mutually agreed price. 

 
A1. SCOPE OF WORK 

 
The project consists of furnishing and installing new kitchen cooking appliance ventilation and 
fire suppression systems at Chesterfield County Fire Stations #4, #11, #14, and #15. 
 
A2. SPECIFICATIONS AND DRAWINGS 
 
Specifications included in Attachment A are: 

 
1. Section 099300 (7 pages) – Staining and Transparent Finishing 
2. Section 089119 (6 pages) – Fixed Louvers 
3. Section 092216 (5 pages) – Non-structural Metal Framing 
4. Section 099123 (8 pages) – Interior Painting 
5. Section 260500 (4 pages) – Common Work Results for Electrical 
6. Section 260519 (5 pages) – Low Voltage Electrical Power Conductors and Cables 
7. Section 260533 (10 pages) – Raceway and Boxes for Electrical Systems 
8. Section 238216 (3 pages) – Air Coils 
9. Section 230593 (9 pages) – Testing, Adjusting, and Balancing for HVAC 
10. Section 230713 (10 pages) – Duct Installation 
11. Section 233113 (9 pages) – Metal Ducts 
12. Section 233300 (6 pages) – Air Duct Accessories 
13. Section 233423 (6 pages) – HVAC Power Ventilators 
14. Section 233723 (3 pages) – HVAC Gravity Ventilators 
15. Section 233813 (7 pages) – Commercial Kitchen Hoods 
16. Section 262726 (7 pages) – Wiring Devices 
17. Section 250513 (3 pages) – Common Motor Requirements for HVAC Equipment 

 
Drawings included in Attachment B are Wiley and Wilson drawings numbers G-001, M-101, M-
102, M-103, M-104, A-101, A-102, A-103, and A-104. 

 
B. EXECUTION 
 

B1. The Contractor shall obtain all required licenses and permits and pay all charges and 
expenses for obtaining the permits.  The Contractor shall determine what permits it 
must obtain to perform the Work. 
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B2. SCHEDULE - A complete project schedule shall be submitted to Chesterfield County 
for approval before construction may begin.   

 
B3. PRE-CONSTRUCTION CONFERENCE - Representatives of the Owner, the Engineer, 

and the Contractor shall meet and conduct a pre-construction conference at least three 
(3) days before the Contractor begins to perform the Work.  A summary of the 
conference shall be prepared by the Engineer and distributed to the County and the 
Contractor.  The Contractor shall acknowledge receipt of the Engineer's summary in 
writing to the County.   

 
B4. CHANGE ORDERS - Change Orders shall be agreed upon prior to beginning Extra 

Work.  No Change Order shall in any manner or to any extent relieve the Contractor of 
any obligation under the contract.   

 
B5. SHOP DRAWINGS - Contractor shall submit to the Engineer for its approval detailed 

Shop or Working Drawings ("Shop Drawings") when required to do so by the Engineer 
for the construction of any part of the Work.  Any work done or materials ordered by the 
Contractor before the Engineer has approved the Shop Drawings relating to the Work 
or material shall be at the risk of the Contractor.  The Contractor shall submit one (1) 
red lined set of as-built drawings and sketches dimensioning the location of all installed 
equipment to the Engineer prior to final acceptance. 

 
C. SAFETY 
 

The Contractor shall comply with the Rules and Regulations Governing the Safety and Health  
of Employees Engaged in Construction and all revisions thereto, as adopted by the Safety and  
Health Codes Commission of the Commonwealth of Virginia and issued by the Virginia  
Department of Labor and Industry. 
 
The Contractor shall perform all construction operations in accordance with all laws, rules and 
regulations of the U.S. Occupational Safety and Health Act of 1970, the Standards of the U.S. 
Department of Labor, Occupational Safety and Health Administration and the latest 
amendments thereto. 

D. MATERIALS AND WARRANTY 
 

The Contractor shall warrant to Chesterfield County all materials and equipment furnished 
under the contract by subcontractors employed by the Contractor will be new unless otherwise 
specified and that all construction will be of good quality, free from faults and defaults and in 
conformance with the provisions of this solicitation.   

 
The Contractor shall also transfer and assign to Chesterfield County all warranties that are 
assignable of subcontractors, manufacturers and suppliers of equipment used by the 
Contractor or installed in connection with the construction of the project by the Contractor and 
will cooperate with Chesterfield County in the enforcement of such warranties, but the 
assignment of such warranties shall not relieve the Contractor of its obligations under the 
preceding sentence.   

 
The Contractor shall furnish all material, equipment, machinery, tools, and necessary labor to 
perform all operations necessary to execute and complete the work required for this project. 

 
The Contractor shall be responsible for obtaining all necessary Chesterfield County building 
permits, plans or drawings as required by the County building official, notifying Miss Utility to 
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identify underground utility lines and passing all required inspections. 
 

The Contractor shall comply with all local, state, and federal ordinances, laws, and regulations 
associated with the work. 

 
All electrical work shall comply with the National Electrical Code (NEC) and any other 
applicable codes and standards. 
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BASIS OF AWARD 
 
The award will be made to the lowest responsive and responsible bidder on a grand total 
basis.  It is the County’s intent to award to one contractor.  The County may award one, two, 
three, or all four stations.  The order of priority is Station #4, Station # 11, #Station #15, and 
Station #14.  If it becomes necessary to delete items from the pricing schedule, the award will 
be based on the grand total of the remaining items.   
 
PRICING SCHEDULE       
                              Price 
Furnish all labor, materials, and equipment to complete 
all work as specified.  
 
Item 1 – Station #4 Bon Air        $__________ 
 
Item 2 – Station #11 Dale        $__________ 
 
Item 3 – Station #15 Airport        $__________ 
 
Item 4 – Station #14 Dutch Gap       $__________ 
 
       Grand Total   $__________ 
 
TIME OF PERFORMANCE 
 
Bidders are required to state the time of proposed delivery or project completion.  Unless otherwise 
specified, bid the earliest delivery/completion possible.  Bidders must insert a definitive time frame IN 
CALENDAR DAYS, within which delivery/completion will be made after receipt of order (ARO).  
Indefinite terms such as “promptly”, “stock”, “as soon as possible”, etc., will not be given 
consideration.  THE FAILURE OF A BIDDER TO PROVIDE A DEFINITE DELIVERY TIME WILL 
RESULT IN THE BID BEING REJECTED AS NONRESPONSIVE IN ITS ENTIRETY OR, WHEN 
APPLICABLE, FOR THE ITEM SPECIFIED. 
 
Based on a “Notice to Proceed” being issued on approximately June 10, 2011 bidders shall provide a 
proposed schedule for the contract showing the duration of each time element listed below.  Indicate 
below completion date and number of calendar days after notice to proceed. 
       

Completion Calendar   
     Date    Days  

 
Station #4 completion date and calendar days ARO:            __________   _______ 
  
Station #11 completion date and calendar days ARO:         __________    _______ 
  
Station #15 completion date and calendar days ARO: __________    _______ 
 
Station #14 completion date and calendar days ARO: __________    _______ 
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SUBMITTAL CHECKLIST 
 
Bidder has enclosed contractor data sheet  _____Yes ______No 
 
Bidder has furnished contractor’s license number  _____Yes ______No 
 
Bidder has enclosed bid bond if bid exceeds $100,000.00 _____Yes  ______No 
 
ADDENDA 
 
Bidder hereby acknowledges receipt of and incorporation of all requirements of any addenda issued 
for this Invitation for Bid: 
 
Addendum No. ___________________ Dated ___________________ 
 
Addendum No. ___________________ Dated ___________________ 
 
Addendum No. ___________________ Dated ___________________ 
 
CONTRACTOR BUSINESS LICENSE 
 
In accordance with the Code of Virginia §54.1-1100, contractors that for a fixed price, commission, 
fee, or percentage undertake to bid upon, or accepts, or offers to accept, orders or contracts for 
performing, managing, or superintending in whole or in part, the construction, removal, repair or 
improvement of any building or structure permanently annexed to real property owned, controlled, or 
leased by him or another person or any other improvement to such real property, are required to hold 
a business license issued by the Virginia Board for Contractors, phone (804)367-8511.  If a 
Bidder/Offeror shall fail to obtain the required license prior to submission of a bid/proposal, the 
bid/proposal shall not be considered. 
 
Class of License Definitions: 
 
Class A Contractor – perform or manage construction, removal, repair, or improvements when (i) the 
total value referred to in a single contract or project is $120,000 or more, or (ii) the total value of all 
such construction, removal, repair, or improvements undertaken by such person within any 12-month 
period is $750,000 or more. 
 
Class B Contractor – perform or manage construction, removal, repair, or improvements when (i) the 
total value referred to in a single contract or project is $7,500 or more, but less than $120,000, or (ii) 
the total value of all such construction, removal, repair or improvements undertaken by such person 
within any 12-month period is $150,000 or more, but less than $750,000. 
 
Class C Contractor – perform or manage construction, removal, repair, or improvements when (i) the 
total value referred to in a single contract or project is over $1,000 but less than $7,500, or (ii) the total 
value of all such construction, removal, repair, or improvements undertaken by such person within any 
12-month period is less than $150,000.  The Board shall require a master tradesmen license as a 
condition of licensure for electrical, plumbing and heating, ventilation and air conditioning contractors. 
 
The Contractor license shall have the appropriate specialty classification that is predominant for the 
respective work. 
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Provide contractor license number below: 
 
Class A Virginia Contractor Registration No. _____________________________________ 
 
Class B Virginia Contractor Registration No. _____________________________________ 
 
Class C Virginia Contractor Registration No. _____________________________________ 
 
Classification/Specialty: _____________________________________________________ 
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CONTRACTOR DATA SHEET 
TO BE COMPLETED AND SUBMITTED WITH BID 

 
 
QUALIFICATIONS OF BIDDER:  Firms shall have the capability and capacity in all respects to fulfill the 
contractual requirements to the satisfaction of the County. 
 
Indicate the length of time you have been in business as a company providing the type of commodity and 
service required for this contract. 
 

____________ years    ____________ months 
 
Provide a minimum of three (3) references that can substantiate past work performance and experience 
in the type of work required for this contract. 
 
 
Company Name, Address, Phone Number and Contact Person’s Name and Email Address: 
 

1. ____________________________________________________________ 
 

____________________________________________________________ 
 

____________________________________________________________ 
 

____________________________________________________________ 
 
 
 

2. ____________________________________________________________ 
 

____________________________________________________________ 
 

____________________________________________________________ 
 

____________________________________________________________ 
 
 

3. ____________________________________________________________ 
 

____________________________________________________________ 
 

____________________________________________________________ 
 

____________________________________________________________ 
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TERMS AND SIGNATURE SHEET 

All bids shall be signed on the Terms and Signature Sheet in order to be considered. 
 

If discounts for prompt payment are offered by the bidder, it is required that a minimum of twenty (20) days be 
allowed for payment.  Discounts for prompt payment will not be considered in the evaluation of bids.  Discounts for 
prompt payment will be shown on the purchase order/contract and taken if invoices are processed and payment 
made within the stipulated time frame.  If discounts are not offered, payment shall be made thirty (30) days after 
receipt of an accurate invoice by the County.  Our terms are __________________________________________ 
 
All prices shall be F.O.B.:  Chesterfield, Virginia.   Freight, delivery costs, and incidental charges shall be included 
in the bid price(s). 
 
In compliance with this Invitation for Bid #11-0237 and subject to all conditions thereof, the undersigned offers and 
agrees to furnish any or all items and/or services upon which prices are quoted, at the price quoted as specified. 
 
My signature below certifies: 

• I agree to abide by all conditions of this Bid and that I am authorized to sign this Bid. 
• the accompanying bid is not the result of or affected by, any act of collusion with another person or 

company engaged in the same line of business or commerce, or any act of fraud punishable under, 
Chapter 12, Title 18.2, 498.4 of the Code of Virginia, 1950, as amended.  Furthermore, I understand that 
fraudulent and collusive bidding is a crime under the Virginia Governmental Frauds Act, the Virginia 
Government Bid Rigging Act, the Virginia Anti-Trust Act, and Federal Law and can result in fines, prison 
sentences, and civil damage awards. 

• the accompanying bid is in compliance with the State and Local Government Conflict of Interests Act 2.2-
3100,  supplemented by Article 6,  2.2-4367-69 of the Code of Virginia.  Specifically, no county employee, 
county employee’s partner, or any member of the county employee’s immediate family holds a position with 
the bidder, offeror, or contractor such as an officer, director, trustee, partner or the like, or is employed in a 
capacity involving personal and substantial participation in the procurement transaction, or owns or controls 
an interest of more than five percent. 

 
Complete Legal Name of Firm: ___________________________________________________________ 
 
Order From Address: ___________________________________________________________ 
 
 ___________________________________________________________ 
 
Remit To Address: ___________________________________________________________ 
 
 ___________________________________________________________ 
 
Signature:  ________________________________________ Email:___________________________________ 
 
Name (type/print):  __________________________________ Title: ____________________________________ 
 
Fed ID No.:  ________________________ Phone: (____)_________________ Fax: (____)________________ 
 
We hereby provide the following information to Chesterfield County regarding our business.  We 
understand that it is provided for statistical purposes only and all firms submitting bids will receive equal 
consideration. 
 
Minority-Owned Business: Yes ______ No ______ 

Women-Owned Business: Yes ______ No ______ 
Chesterfield Business: Yes ______ No ______ 

 



ATTACHMENT A 
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SECTION 099300 - 

PART 1 - GENERAL 

STAINING AND TRANSPARENT FINISHING 

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 surface preparation and application of wood finishes on the following 
substrates: 

1. Interior Substrates: 

a. Exposed glued-laminated beams and columns. 
b. Exposed dimension lumber (rough carpentry). 
c. Dressed lumber (finish carpentry). 
d. Exposed wood panel products. 

1.3 DEFINITIONS 

A. Gloss Level 1:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to 
ASTM D 523. 

B. Gloss Level 4:  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according 
to ASTM D 523. 

C. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523. 

D. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523. 

E. Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include preparation requirements and 
application instructions. 

B. Samples for Initial Selection:  For each type of product indicated. 

C. Samples for Verification:  For each type of finish system and in each color and gloss of finish 
indicated. 
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1. Submit Samples on representative samples of actual wood substrates, 8 inches square or 8 
inches

2. Label each Sample for location and application area. 
 long. 

D. Product List:  For each product indicated, include the following: 

1. Cross-reference to finish system and locations of application areas.  Use same 
designations indicated on Drawings and in schedules. 

2. Printout of current "MPI Approved Products List" for each product category specified in 
Part 2, with the product proposed for use highlighted. 

3. VOC content. 

1.5 QUALITY ASSURANCE 

A. Mockups:  Apply mockups of each finish system indicated and each color selected to verify 
preliminary selections made under sample submittals and to demonstrate aesthetic effects and 
set quality standards for materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of 
each type of finish system and substrate. 

a. Vertical and Horizontal Surfaces:  Provide samples of at least 100 sq. ft.
b. Other Items:  Architect will designate items or areas required. 

. 

2. Final approval of stain color selections will be based on mockups. 

a. If preliminary stain color selections are not approved, apply additional mockups of 
additional stain colors selected by Architect at no added cost to Owner. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F

1. Maintain containers in clean condition, free of foreign materials and residue. 

. 

2. Remove rags and waste from storage areas daily. 

1.7 FIELD CONDITIONS 

A. Apply finishes only when temperature of surfaces to be finished and ambient air temperatures 
are between 50 and 95 deg F

B. Do not apply finishes when relative humidity exceeds 85 percent; at temperatures less than 

. 

5 
deg F

C. Do not apply exterior finishes in snow, rain, fog, or mist. 

 above the dew point; or to damp or wet surfaces. 

D. Preference to refinishing to be removed from the site and shop-stained finishes. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Behr Process Corporation. 
2. Benjamin Moore & Co. 
3. Bennette Paint Mfg. Co., Inc. 
4. Cloverdale Paint. 
5. Color Wheel Paints & Coatings. 
6. Columbia Paint & Coatings. 
7. Davis Paint Company. 
8. Diamond Vogel Paints. 
9. Dunn-Edwards Corporation. 
10. Durant Paints Inc. 
11. Duron, Inc. 
12. Euclid Chemical Company. 
13. Farrell-Calhoun. 
14. ICI Paints. 
15. ICI Paints (Canada). 
16. M.A.B. Paints. 
17. McCormick Paints. 
18. Miller Paint. 
19. Mills Paint. 
20. Parker Paint Mfg. Co. Inc. 
21. PPG Architectural Finishes, Inc. 
22. Pratt & Lambert. 
23. Rodda Paint Co. 
24. Sherwin-Williams Company (The). 
25. Sico, Inc. 
26. Target Coatings. 
27. Vista Paint. 
28. Zinsser. 

B. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to products listed in other Part 2 articles 
for the category indicated. 

2.2 MATERIALS, GENERAL 

A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed 
in its "MPI Approved Products List." 

B. Material Compatibility: 
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1. Provide materials for use within each finish system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a finish system, provide products recommended in writing by 
manufacturers of topcoat for use in finish system and on substrate indicated. 

C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction and, 
for interior stains and finishes applied at project site or shop finishes, the following VOC limits, 
exclusive of colorants added to a tint base, when calculated according to 40 CFR 59, Subpart D 
(EPA Method 24). 

1. Clear Wood Finishes, Varnishes:  VOC not more than 350 g/L. 
2. Shellacs, Clear:  VOC not more than 730 g/L. 
3. Stains:  VOC not more than 250 g/L. 
4. Primers, Sealers, and Undercoaters:  200 g/L. 

D. Low-Emitting Materials:  Interior stains and finishes shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

E. Stain Colors:  to match existing to remain wood cabinets. 

2.3 WOOD FILLERS 

A. Wood Filler Paste:  MPI #91. 

1. Only as required to fill damaged existing wood. 

2.4 STAINS 

A. Stain, Semi-Transparent, for Interior Wood:  MPI #90. 

1. Match existing to remaining wood cabinets. 

2.5 POLYURETHANE VARNISHES 

A. Varnish, Interior, Polyurethane, Oil-Modified, Satin (Gloss Level 4):  MPI #57. 

1. Match existing to remaining cabinets gloss level. 

B. Varnish, Interior, Polyurethane, Oil-Modified, Gloss (Gloss Level 6):[  MPI #56.] 

1. Match existing to remaining cabinets gloss level. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Interior Wood Substrates:  9 percent, when measured with an 
electronic moisture meter. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

D. Proceed with finish application only after unsatisfactory conditions have been corrected. 

1. Beginning finish application constitutes Contractor's acceptance of substrates and 
conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable.  If 
removal is impractical or impossible because of size or weight of item, provide surface-applied 
protection before surface preparation and finishing. 

1. After completing finishing operations, use workers skilled in the trades involved to 
reinstall items that were removed.  Remove surface-applied protection if any. 

C. Clean and prepare surfaces to be finished according to manufacturer's written instructions for 
each particular substrate condition and as specified. 

1. Remove dust, dirt, oil, and grease by washing with a detergent solution; rinse thoroughly 
with clean water and allow to dry.  Remove grade stamps and pencil marks by sanding 
lightly.  Remove loose wood fibers by brushing. 

2. Remove mildew by scrubbing with a commercial wash formulated for mildew removal 
and as recommended by stain manufacturer. 

D. Interior Wood Substrates: 

1. Scrape and clean knots, and apply coat of knot sealer before applying primer. 
2. Apply wood filler paste to open-grain woods, as defined in "MPI Architectural Painting 

Specification Manual," to produce smooth, glasslike finish. 
3. Sand surfaces that will be exposed to view and dust off. 
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 

wood filler.  Sand smooth when dried. 
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3.3 APPLICATION 

A. Apply finishes according to manufacturer's written instructions and recommendations in "MPI 
Architectural Painting Specification Manual." 

1. Use applicators and techniques suited for finish and substrate indicated. 
2. Finish surfaces behind movable equipment and furniture same as similar exposed 

surfaces. 
3. Do not apply finishes over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 

B. Apply finishes to produce surface films without cloudiness, holidays, lap marks, brush marks, 
runs, ropiness, or other surface imperfections. 

3.4 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

B. After completing finish application, clean spattered surfaces.  Remove spattered materials by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from finish application.  Correct damage by 
cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an 
undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced finished wood surfaces. 

3.5 INTERIOR WOOD-FINISH-SYSTEM SCHEDULE 

A. Wood substrates, nontraffic surfaces, including wood trim architectural woodwork wood-based 
panel products. 

1. Semitransparent Stain System: 

a. Prime Coat:  Stain, semi-transparent, matching topcoat. 
b. Topcoat:  Stain, semi-transparent, for interior wood, MPI #90. 

 

2. Polyurethane Varnish over Stain System: 

a. Stain Coat:  Stain, semi-transparent, for interior wood, MPI #90. 
b. First Intermediate Coat:  Polyurethane varnish matching topcoat. 
c. Second Intermediate Coat:  Polyurethane varnish matching topcoat. 
d. Topcoat:  Varnish, interior, polyurethane, oil-modified, satin (Gloss 

Level 4), MPI #57. Match existing gloss levels. 
e. Topcoat:  Varnish, interior, polyurethane, oil-modified, gloss (Gloss 

Level 6), MPI #56. Match existing gloss levels. 
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END OF SECTION 099300 
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SECTION 089119 - 

PART 1 - GENERAL 

FIXED LOUVERS 

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. Fixed, extruded-aluminum louvers. 

1.3 DEFINITIONS 

A. Louver Terminology:  Definitions of terms for metal louvers contained in AMCA 501 apply to 
this Section unless otherwise defined in this Section or in referenced standards. 

B. Horizontal Louver:  Louver with horizontal blades (i.e., the axes of the blades are horizontal). 

C. Vertical Louver:  Louver with vertical blades (i.e., the axes of the blades are vertical). 

D. Drainable-Blade Louver:  Louver with blades having gutters that collect water and drain it to 
channels in jambs and mullions, which carry it to bottom of unit and away from opening. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. For louvers specified to bear AMCA seal, include printed catalog pages showing 
specified models with appropriate AMCA Certified Ratings Seals. 

B. Shop Drawings:  For louvers and accessories.  Include plans, elevations, sections, details, and 
attachments to other work.  Show frame profiles and blade profiles, angles, and spacing. 

1. Show weep paths, gaskets, flashing, sealant, and other means of preventing water 
intrusion. 

2. Show mullion profiles and locations to match existing louver profiles. 

C. Samples:  Of metal finish required to match existing louver color. 

D. Delegated-Design Submittal:  For louvers indicated to comply with structural performance 
requirements, including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Product Test Reports:  Based on evaluation of comprehensive tests performed according to 
AMCA 500-L by a qualified testing agency or by manufacturer and witnessed by a qualified 
testing agency, for each type of louver and showing compliance with performance requirements 
specified. 

B. Windborne-debris-impact-resistance test reports. 

1.6 QUALITY ASSURANCE 

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

1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 

1.7 FIELD CONDITIONS 

A. Field Measurements:  Verify actual dimensions of openings by field measurements before 
fabrication. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations:  Obtain louver from single source from a single manufacturer where 
indicated to be of same type, design, or factory-applied color finish. 

2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design louver, including comprehensive engineering analysis by a qualified 
professional engineer, using structural performance requirements and design criteria indicated. 

B. Structural Performance:  Louvers shall withstand the effects of gravity loads and the following 
loads and stresses within limits and under conditions indicated without permanent deformation 
of louver components, noise or metal fatigue caused by louver-blade rattle or flutter, or 
permanent damage to fasteners and anchors.  Wind pressures shall be considered to act normal 
to the face of the building. 

1. Wind Loads:  Determine loads based on a uniform pressure of 30 lbf/sq. ft.

C. Windborne-Debris-Impact Resistance:  Louvers located within 

, acting inward 
or outward. 

30 feet of grade shall pass basic-
protection, large-missile testing requirements in ASTM E 1996 for  exposure category is Wind 
Zone 1 when tested according to ASTM E 1886.  Test specimens shall be no smaller in width 
and length than louvers indicated for use on Project. 
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D. Louver Performance Ratings:  Provide louvers complying with requirements specified, as 
demonstrated by testing manufacturer's stock units identical to those provided, except for length 
and width according to AMCA 500-L. 

E. Thermal Movements:  Allow for thermal movements from ambient and surface temperature 
changes. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F

F. SMACNA Standard:  Comply with recommendations in SMACNA's "Architectural Sheet Metal 
Manual" for fabrication, construction details, and installation procedures. 

, material surfaces. 

2.3 FIXED, EXTRUDED-ALUMINUM LOUVERS 

A. Horizontal, Continuous-Line, Drainable-Blade Louver similar in appearance to existing louver:  
Drainable-blade louver with blade gutters (drains) in rear two-thirds of blades only and with 
semirecessed mullions capable of collecting and draining water from blades. 

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

2. Basis-of-Design Product:  Subject to compliance with requirements, provide or 
comparable product by one of the following: 

a. Airolite Company, LLC (The). 
b. All-Lite Architectural Products. 
c. Architectural Louvers; Harray, LLC. 
d. Arrow United Industries; a division of Mestek, Inc. 
e. Construction Specialties, Inc. 
f. Greenheck Fan Corporation. 
g. Pottorff. 
h. Ruskin Company; Tomkins PLC. 

3. Louver size: 24 inches x 24 inches high 
4. Louver Depth:  6 inches
5. Frame and Blade Nominal Thickness:  Not less than 

. 
0.080 inch

6. Louver Performance Ratings: 
. 

a. Free Area:  Not less than 50% for 24-inch- wide by 24 inch 
b. Point of Beginning Water Penetration:  Not less than 

 high louver. 
850 fpm

c. Air Performance:  Not more than 
. 

0.10-inch wg static pressure drop at 800-fpm

2.4 LOUVER SCREENS 

 
free-area intake velocity. 

A. General:  Provide screen at each exterior louver. 

1. Screen Location for Fixed Louvers:  Interior face. 
2. Screening Type: Bird screening and Insect screening. 
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B. Secure screen frames to louver frames with machine screws with heads finished to match louver, 
spaced a maximum of 6 inches from each corner and at 12 inches

C. Louver Screen Frames:  Fabricate with mitered corners to louver sizes indicated. 

 o.c. 

1. Metal:  Same type and form of metal as indicated for louver to which screens are 
attached. Reinforce extruded-aluminum screen frames at corners with clips. 

2. Finish:  Mill finish unless otherwise indicated. 
3. Type:  Rewirable frames with a driven spline or insert. 

D. Louver Screening for Aluminum Louvers: 

1. Bird Screening:  Aluminum, 1/2-inch- square mesh, 0.063-inch
2. Insect Screening:  Aluminum, 

 wire. 
18-by-16 mesh, 0.012-inch

2.5 MATERIALS 

 wire. 

A. Aluminum Extrusions:  ASTM B 221

B. Aluminum Sheet:  

, Alloy 6063-T5, T-52, or T6. 

ASTM B 209

C. Fasteners:  Use types and sizes to suit unit installation conditions. 

, Alloy 3003 or 5005 with temper as required for forming, or as 
otherwise recommended by metal producer for required finish. 

1. Use Phillips flat-head screws for exposed fasteners unless otherwise indicated. 
2. For fastening aluminum, use aluminum or 300 series stainless-steel fasteners. 
3. For fastening galvanized steel, use hot-dip-galvanized steel or 300 series stainless-steel 

fasteners. 
4. For fastening stainless steel, use 300 series stainless-steel fasteners. 
5. For color-finished louvers, use fasteners with heads that match color of louvers. 

D. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187 as required in 
lieu of a separator sheet for dissimilar metals. 

2.6 FABRICATION 

A. Factory assemble louvers to minimize field splicing and assembly.  Disassemble units as 
necessary for shipping and handling limitations.  Clearly mark units for reassembly and 
coordinated installation. 

B. Vertical Assemblies:  Where height of louver units exceeds fabrication and handling limitations, 
fabricate units to permit field-bolted assembly with close-fitting joints in jambs and mullions, 
reinforced with splice plates. 

1. Continuous Vertical Assemblies:  Fabricate units without interrupting blade-spacing 
pattern. 

C. Maintain equal louver blade spacing, including separation between blades and frames at head and 
sill, to produce uniform appearance. 
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D. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances 
made for fabrication and installation tolerances, adjoining material tolerances, and perimeter 
sealant joints. 

1. Frame Type:  Exterior flange unless otherwise indicated. 

E. Include supports, anchorages, and accessories required for complete assembly. 

F. Provide vertical mullions of type and at spacings indicated, but not more than is recommended by 
manufacturer, or 72 inches

1. Match exposure of existing louvers. 

 o.c., whichever is less. 

2. Exterior Corners:  Prefabricated corner units with mitered and welded blades 
semirecessed mullions at corners. 

G. Provide subsills made of same material as louvers for recessed louvers. 

H. Join frame members to each other and to fixed louver blades with fillet welds concealed from 
view unless otherwise indicated or size of louver assembly makes bolted connections between 
frame members necessary. 

2.7 ALUMINUM FINISHES 

A. Finish louvers after assembly. 

B. Color Anodic Finish:  AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 

1. Color:  Match the color of existing louvers 

C. Baked-Enamel or Powder-Coat Finish:  AAMA 2603 except with a minimum dry film thickness 
of 1.5 mils

1. Color and Gloss:  Match color and gloss level of existing louvers. 

.  Comply with coating manufacturer's written instructions for cleaning, conversion 
coating, and applying and baking finish. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and openings, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of 
anchorages that are to be embedded in concrete or masonry construction.  Coordinate delivery 
of such items to Project site. 

3.3 INSTALLATION 

A. Locate and place louvers level, plumb, and at indicated alignment with adjacent work. 

B. Use concealed anchorages where possible.  Provide washers fitted to screws where required to 
protect metal surfaces and to make a weathertight connection. 

C. Form closely fitted joints with exposed connections accurately located and secured. 

D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as 
indicated. 

E. Protect unpainted galvanized and nonferrous-metal surfaces that are in contact with concrete, 
masonry, or dissimilar metals from corrosion and galvanic action by applying a heavy coating 
of bituminous paint or by separating surfaces with waterproof gaskets or nonmetallic flashing. 

F. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, 
where weathertight louver joints are required.  Comply with Section 079200 "Joint Sealants" for 
sealants applied during louver installation. 

3.4 ADJUSTING AND CLEANING 

A. Clean exposed louver surfaces that are not protected by temporary covering, to remove 
fingerprints and soil during construction period.  Do not let soil accumulate during construction 
period. 

B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not 
harmful to finishes.  Thoroughly rinse surfaces and dry. 

C. Restore louvers damaged during installation and construction so no evidence remains of 
corrective work.  If results of restoration are unsuccessful, as determined by Architect, remove 
damaged units and replace with new units. 

1. Touch up minor abrasions in finishes with air-dried coating that matches color and gloss 
of, and is compatible with, factory-applied finish coating. 

END OF SECTION 089119 
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SECTION 092216 - 

PART 1 - GENERAL 

NON-STRUCTURAL METAL FRAMING 

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. Suspension systems for interior gypsum and soffits. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports:  For dimpled steel studs and runners, from ICC-ES. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-
load-bearing steel framing, provide materials and construction identical to those tested in 
assembly indicated, according to ASTM E 119 by an independent testing agency. 

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical 
to those tested in assembly indicated, according to ASTM E 90 and classified according to 
ASTM E 413 by an independent testing agency. 

2.2 FRAMING SYSTEMS 

A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated. 

1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal unless 
otherwise indicated. 

2. Protective Coating:  Coating with equivalent corrosion resistance of 
ASTM A 653/A 653M, G40 (Z120), hot-dip galvanized unless otherwise indicated. 
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B. Studs and Runners:  ASTM C 645.  Use either steel studs and runners or dimpled steel studs and 
runners. 

1. Steel Studs and Runners: 

a. Minimum Base-Metal Thickness:  0.018 inch (0.45 mm) 0.027 inch (0.68 mm)
b. Depth:  

. 
3-5/8 inches (92 mm) 4 inches (102 mm)1-5/8 inches (41 mm)

2.3 SUSPENSION SYSTEMS 

. 

A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-) 
diameter wire, or double strand of 0.048-inch- (1.21-mm-)

B. Hanger Attachments to Concrete: 

 diameter wire. 

1. Powder-Actuated Fasteners:  Suitable for application indicated, fabricated from 
corrosion-resistant materials with clips or other devices for attaching hangers of type 
indicated, and capable of sustaining, without failure, a load equal to 10 times that 
imposed by construction as determined by testing according to ASTM E 1190 by an 
independent testing agency. 

C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch (4.12 mm)

D. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 

 
in diameter. 

0.053 
inch (1.34 mm) and minimum 1/2-inch- (13-mm-)

1. Depth:  As indicated on Drawings. 

 wide flanges. 

E. Furring Channels (Furring Members): 

1. Cold-Rolled Channels:  0.053-inch (1.34-mm) uncoated-steel thickness, with minimum 
1/2-inch- (13-mm-) wide flanges, 3/4 inch (19 mm)

2. Steel Studs and Runners:  ASTM C 645. 
 deep. 

a. Minimum Base-Metal Thickness:  0.027 inch (0.68 mm)
b. Depth:  As indicated on Drawings 

. 
1-5/8 inches (41 mm)

3. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 

. 

7/8 inch (22 mm)

a. Minimum Base-Metal Thickness:  

 deep. 

0.018 inch (0.45 mm)

2.4 AUXILIARY MATERIALS 

. 

A. General:  Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding 
power, and other properties required to fasten steel members to substrates. 

B. Isolation Strip at Exterior Walls:  Provide one of the following: 
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1. Asphalt-Saturated Organic Felt:  ASTM D 226, Type I (No. 15 asphalt felt), 
nonperforated. 

2. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener 
penetration without foam displacement, 1/8 inch (3.2 mm)

PART 3 - EXECUTION 

 thick, in width to suit steel 
stud size. 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, 
cast-in anchors, and structural framing, for compliance with requirements and other conditions 
affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Suspended Assemblies:  Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 
structure have been installed to receive hangers at spacing required to support the Work and that 
hangers will develop their full strength. 

1. Furnish concrete inserts and other devices indicated to other trades for installation in 
advance of time needed for coordination and construction. 

3.3 INSTALLATION, GENERAL 

A. Installation Standard:  ASTM C 754. 

1. Gypsum Plaster Assemblies:  Also comply with requirements in ASTM C 841 that apply 
to framing installation. 

2. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply 
to framing installation. 

B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction. 

C. Install bracing at terminations in assemblies. 

D. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members.  Frame both sides of joints independently. 

3.4 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 
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1. Single-Layer Application:  [16 inches (406 mm)] [24 inches (610 mm)

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall. 

] o.c. unless 
otherwise indicated. 

C. Install studs so flanges within framing system point in same direction. 

D. Install tracks trusses and overhead supports.  Extend framing full height to structural supports or 
substrates above suspended ceilings except where partitions are indicated to terminate at 
suspended ceilings.  Continue framing around ducts penetrating partitions above ceiling. 

 

1. Other Framed Openings:  Frame openings other than door openings the same as required 
for door openings unless otherwise indicated.  Install framing below sills of openings to 
match framing required above door heads. 

2. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure. 

a. Firestop Track:  Where indicated, install to maintain continuity of fire-resistance-
rated assembly indicated. 

3. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated. 
4. Curved Partitions: 

a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs. 
b. Begin and end each arc with a stud, and space intermediate studs equally along 

arcs.  On straight lengths of no fewer than two studs at ends of arcs, place studs 6 
inches (150 mm)

E. Direct Furring: 

 o.c. 

1. Screw to wood framing. 
2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 

or powder-driven fasteners spaced 24 inches (610 mm)

F. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 

 o.c. 

1/8 inch (3 mm)

3.5 INSTALLING SUSPENSION SYSTEMS 

 from the plane formed by faces of adjacent framing. 

A. Install suspension system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

1. Hangers:  48 inches (1219 mm)
2. Carrying Channels (Main Runners):  

 o.c or less as required. 
48 inches (1219 mm)

3. Furring Channels (Furring Members):  
 o.c. 

24 inches (610 mm) o.c. 
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B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structural or suspension system. 

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means. 

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices. 

a. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced installation standards. 

3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or to 
inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
substrate, and in a manner that will not cause hangers to deteriorate or otherwise fail. 

4. Flat Hangers:  Secure to structure, including intermediate framing members, by attaching 
to inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
structure and hanger, and in a manner that will not cause hangers to deteriorate or 
otherwise fail. 

5. Do not attach hangers to steel roof deck. 
6. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger inserts 

that extend through forms. 
7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 
8. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports. 

E. Seismic Bracing:  Sway-brace suspension systems with hangers used for support. 

F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems 
meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other 
and butt-cut to fit into wall track. 

G. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet (3 
mm in 3.6 m)

END OF SECTION 092216 

 measured lengthwise on each member that will receive finishes and transversely 
between parallel members that will receive finishes. 
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SECTION 099123 - 

PART 1 - GENERAL 

INTERIOR PAINTING 

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 surface preparation and the application of paint systems on the following 
interior substrates: 

1. Concrete masonry units (CMU). 
2. Wood. 
3. Gypsum board. 

B. Related Requirements: 

1. Section 099300 "Staining and Transparent Finishing" for surface preparation and the 
application of wood stains and transparent finishes on interior wood substrates. 

1.3 DEFINITIONS 

A. Gloss Level 1:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to 
ASTM D 523. 

B. Gloss Level 2:  Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, according 
to ASTM D 523. 

C. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 
ASTM D 523. 

D. Gloss Level 4:  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according 
to ASTM D 523. 

E. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523. 

F. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523. 

G. Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523. 
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1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product.  Include preparation requirements and application 
instructions. 

B. Samples for Initial Selection:  For each type of topcoat product. 

C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat. 

1. Submit Samples on rigid backing, 8 inches
2. Step coats on Samples to show each coat required for system. 

 square. 

3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 

D. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use same 
designations indicated on Drawings and in schedules. 

2. Printout of current "MPI Approved Products List" for each product category specified in 
Part 2, with the proposed product highlighted. 

3. VOC content. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Paint:  The remainder of one gallon for touch up on CMU or gypsum finishes. 

1.6 QUALITY ASSURANCE 

A. Mockups:  Apply mockups of each paint system indicated and each color and finish selected to 
verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects 
and set quality standards for materials and execution. 

1. Architect will select one surface to represent existing surfaces and conditions for 
application of each paint system to match existing finish system specified in Part 3. 

a. Vertical and Horizontal Surfaces:  Provide samples of at least 

2. Final approval of color selections will be based on matching existing finish colors, gloss 
level. 

100 sq. ft. 

3. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F

1. Maintain containers in clean condition, free of foreign materials and residue. 

. 

2. Remove rags and waste from storage areas daily. 

1.8 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 

. 

5 
deg F

PART 2 - PRODUCTS 

 above the dew point; or to damp or wet surfaces. 

2.1 MANUFACTURERS 

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

1. Behr Process Corporation. 
2. Benjamin Moore & Co. 
3. Bennette Paint Manufacturing Company, Inc. 
4. Cloverdale Paint. 
5. Color Wheel Paints & Coatings. 
6. Columbia Paint & Coatings. 
7. Davis Paint Company. 
8. Duron, Inc. 
9. Euclid Chemical Company. 
10. ICI Paints. 
11. Kelly-Moore Paints. 
12. M.A.B. Paints. 
13. McCormick Paints. 
14. Microblend Technologies Inc. 
15. Miller Paint. 
16. Mills Paint. 
17. PARA Paints. 
18. Parker Paint Mfg. Co. Inc. 
19. PPG Architectural Finishes, Inc. 
20. Pratt & Lambert. 
21. Scott Paint. 
22. Sherwin-Williams Company (The). 
23. Sico, Inc. 
24. Southern Diversified Products, LLC. 
25. Vista Paint. 

http://www.specagent.com/LookUp/?ulid=544&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815228&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456793438&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815230&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815234&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815235&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815246&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815252&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815276&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815279&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815218&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815220&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815221&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815317&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815318&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815323&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815338&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815343&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815352&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815222&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815357&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815364&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815224&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815367&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815397&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456815552&mf=04&src=wd�


Chesterfield Fire & EMS Kitchen Hoods                                                              Wiley|Wilson 
Technical Specifications                                                                                         Commission #210239.00                                 

INTERIOR PAINTING 099123 - 4 

26. Zinsser. 

B. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to products listed in other Part 2 articles 
for the paint category indicated. 

2.2 PAINT, GENERAL 

A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed 
in its "MPI Approved Products List." 

B. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction[ and, 
for interior paints and coatings applied at Project site, the following VOC limits, exclusive of 
colorants added to a tint base, when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24)]. 

1. Flat Paints and Coatings:  50 g/L. 
2. Nonflat Paints and Coatings:  150 g/L. 
3. Dry-Fog Coatings:  400 g/L. 
4. Primers, Sealers, and Undercoaters:  200 g/L. 
5. Anticorrosive and Antirust Paints Applied to Ferrous Metals:  250 g/L. 
6. Zinc-Rich Industrial Maintenance Primers:  340 g/L. 
7. Pretreatment Wash Primers:  420 g/L. 
8. Floor Coatings:  100 g/L. 
9. Shellacs, Clear:  730 g/L. 
10. Shellacs, Pigmented:  550 g/L. 

D. Low-Emitting Materials:  Interior paints and coatings shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

E. Colors:  To match each existing facility paint color scheme. 

1. 10 percent of surface area will be painted with deep tones. 

2.3 BLOCK FILLERS 

A. Block Filler, Latex, Interior/Exterior:  MPI #4 not required on existing painted CMU. 

http://www.specagent.com/LookUp/?uid=123456815553&mf=04&src=wd�
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2.4 PRIMERS/SEALERS 

A. Primer Sealer, Interior, Institutional Low Odor/VOC:  MPI #149. 

B. Primer, Bonding, Water Based:  MPI #17 at new gypsum surface. 

2.5 WATER-BASED PAINTS 

A.  Match existing gloss level for each application. 

B. Latex, Interior, Institutional Low Odor/VOC, Flat (Gloss Level 1):  MPI #143. 

1. Paint existing ceiling to match. 

C. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 3):  MPI #145. 

1. At gypsum soffits, to match existing gloss levels. 

D. Latex, Interior, Institutional Low Odor/VOC, Semi-Gloss (Gloss Level 5):  MPI #147. 

1. At concrete masonry unit walls, to match existing gloss levels. 

2.6 ALUMINUM PAINT 

A. Aluminum Paint:  MPI #1. 

1. Where required to match existing finishes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter 
as follows: 

1. Masonry (Clay and CMU):  12 percent. 
2. Wood:  15 percent. 
3. Gypsum Board:  12 percent. 

C. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth. 

D. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 
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3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" 
applicable to substrates indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are 
not to be painted.  If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 
reinstall items that were removed.  Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 
and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 
coat as required to produce paint systems indicated. 

D. Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if moisture 
content or alkalinity of surfaces or mortar joints exceed that permitted in manufacturer's written 
instructions. 

E. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using methods 
recommended in writing by paint manufacturer. 

1. SSPC-SP 2, "Hand Tool Cleaning." 
2. SSPC-SP 3, "Power Tool Cleaning." 

F. Aluminum Substrates:  Remove loose surface oxidation. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI 
Manual." 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  

Before final installation, paint surfaces behind permanently fixed equipment or furniture 
with prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, and similar 
hinged items to match exposed surfaces. 

4. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

5. Primers specified in painting schedules may be omitted on items that are factory primed 
or factory finished if acceptable to topcoat manufacturers. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 
same material are to be applied.  Tint undercoats to match color of topcoat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat. 
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C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 
has a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color 
breaks. 

E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety 
and Security Work: 

1. Paint the following work where exposed in occupied spaces: 

a. Uninsulated metal piping. 
b. Metal conduit. 
c. Plastic conduit. 
d. Other items as directed by Architect. 

2. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and 
outlets that are visible from occupied spaces. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and 
inspecting agency to inspect and test paint for dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 
2. If test results show that dry film thickness of applied paint does not comply with paint 

manufacturer's written recommendations, Contractor shall pay for testing and apply 
additional coats as needed to provide dry film thickness that complies with paint 
manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application.  Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 
leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

3.6 INTERIOR PAINTING SCHEDULE 

A. CMU Substrates: 
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1. Institutional Low-Odor/VOC Latex System: 

a. Block Filler:  Block filler, latex, interior/exterior, MPI #4. Not required on existing 
painted surfaces. 

b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss 

Level 3), MPI #145.Match Existing 
d. Topcoat:  Latex, interior, institutional low odor/VOC, semi-gloss (Gloss 

Level 5), MPI #147. Match Existing. 

B. Aluminum (Not Anodized or Otherwise Coated) Substrates: 

1. High-Performance Architectural Latex System: 

a. Prime Coat:  Primer, quick dry, for aluminum, MPI #95. 
b. Intermediate Coat:  Latex, interior, high performance architectural, matching 

topcoat. 
c. Topcoat:  Latex, interior, high performance architectural, (Gloss 

Level 2), MPI #138. 
d. Topcoat:  Latex, interior, high performance architectural, (Gloss 

Level 3), MPI #139. 
e. Topcoat:  Latex, interior, high performance architectural, (Gloss 

Level 4), MPI #140. 
f. Topcoat:  Latex, interior, high performance architectural, semi-gloss (Gloss 

Level 5), MPI #141. 

C. Gypsum Board or Plaster Substrates: 

1. Latex System: 
2. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer sealer, interior, institutional low odor/VOC, MPI #149. 
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, flat (Gloss 

Level 1), MPI #143.(Ceiling). 
d. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss 

Level 3), MPI #145.Match existing adjacent finish. 
e. Topcoat:  Latex, interior, institutional low odor/VOC, semi-gloss (Gloss 

Level 5), MPI #147.Match existing adjacent finish. 

END OF SECTION 099123 
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SECTION 260500 - 

PART 1 - GENERAL 

COMMON WORK RESULTS FOR ELECTRICAL 

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. Electrical equipment coordination and installation. 
2. Sleeves for raceways and cables. 
3. Sleeve seals. 
4. Grout. 
5. Common electrical installation requirements. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

1.4 SUBMITTALS 

A. Product Data:  For sleeve seals. 

1.5 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to other 
installations. 

3. To allow right of way for piping and conduit installed at required slope. 
4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of 

obstructions and of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls, and other structural components as they are constructed. 

C. Coordinate location of access panels and doors for electrical items that are behind finished 
surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section 
"Access Doors and Frames." 
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D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping."." 

PART 2 - PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

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

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 

1. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches and no side more 
than 16 inches, thickness shall be 0.052 inch

b. For sleeve cross-section rectangle perimeter equal to, or more than, 
. 

50 inches and 
1 or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch

2.2 SLEEVE SEALS 

. 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable. 

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

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable. 

3. Pressure Plates:  Carbon steel.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each sealing 
element. 
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2.3 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 
for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 
arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 
of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches

G. Size pipe sleeves to provide 

 above finished floor level. 

1/4-inch

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 

 annular clear space between sleeve and raceway or cable, 
unless indicated otherwise. 
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1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 
surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  
Comply with requirements in Division 07 Section "Joint Sealants.". 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable 
penetration sleeves with firestop materials.  Comply with requirements in Division 07 Section 
"Penetration Firestopping." 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using cast-iron pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow 
for 

 annular clear space between pipe 
and sleeve for installing mechanical sleeve seals. 

1-inch

3.3 SLEEVE-SEAL INSTALLATION 

 annular clear space between raceway or cable and sleeve for installing mechanical 
sleeve seals. 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway or cable 
material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between raceway or cable and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal. 

3.4 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Division 07 Section "Penetration Firestopping." 

END OF SECTION 260500 
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SECTION 260519 - 

PART 1 - GENERAL 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

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. This Section includes the following: 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 
3. Sleeves and sleeve seals for cables. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Qualification Data:  For testing agency. 

1.5 QUALITY ASSURANCE 

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

B. Comply with NFPA 70. 

1.6 COORDINATION 

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they 
are constructed. 



    Wiley|Wilson                                             Canon Molding Line C117 Installation                                                                       
                                               

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 - 2 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

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

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

1. Alcan Products Corporation; Alcan Cable Division. 
2. American Insulated Wire Corp.; a Leviton Company. 
3. General Cable Corporation. 
4. Senator Wire & Cable Company. 
5. Southwire Company. 

C.  Copper Conductors:  Comply with NEMA WC 70. 

D. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN. 

2.2 CONNECTORS AND SPLICES 

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

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

1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 

C. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated. 

2.3 SLEEVES FOR CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

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

C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch 
thickness as indicated and of length to suit application. 
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D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping." 

2.4 SLEEVE SEALS 

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

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

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper.  Stranded for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger. 

C. Color Codings: Color codings will be accomplished by means of colored insulation. Colors 
shall be as follows: 

Brown, Orange, Yellow and Grey for 277/480v systems 

Black, Red, Blue and White for 120/208v systems 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Type THHN-THWN, single conductors in raceway. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 
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D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible. 

E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems." 

F. Identify and color-code conductors and cables per  NEC. 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

B. Make splices and taps that are compatible with conductor material and that possess equivalent 
or better mechanical strength and insulation ratings than unspliced conductors. 

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches

3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

 of slack. 

A. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping." 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Rectangular Sleeve Minimum Metal Thickness: 

1. For sleeve rectangle perimeter less than 50 inches and no side greater than 16 inches, 
thickness shall be 0.052 inch

2. For sleeve rectangle perimeter equal to, or greater than, 
. 

50 inches and 1 or more sides 
equal to, or greater than, 16 inches, thickness shall be 0.138 inch

E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

. 

F. Cut sleeves to length for mounting flush with both wall surfaces. 

G. Extend sleeves installed in floors 2 inches

H. Size pipe sleeves to provide 

 above finished floor level. 

1/4-inch

I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with 
approved joint compound for gypsum board assemblies. 

 annular clear space between sleeve and cable unless sleeve 
seal is to be installed. 
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J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and cable, using joint sealant appropriate for size, depth, and location of joint according to 
Division 07 Section "Joint Sealants." 

K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at cable penetrations.  Install sleeves and seal with firestop materials according to 
Division 07 Section "Penetration Firestopping." 

L. Roof-Penetration Sleeves:  Seal penetration of individual cables with flexible boot-type flashing 
units applied in coordination with roofing work. 

M. Aboveground Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Size sleeves to allow for 1-inch

N. Underground Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size 
sleeves to allow for 

 annular clear space between pipe and sleeve for 
installing mechanical sleeve seals. 

1-inch

3.6 SLEEVE-SEAL INSTALLATION 

 annular clear space between cable and sleeve for installing 
mechanical sleeve seals. 

A. Install to seal underground exterior-wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for cable material and 
size.  Position cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular 
space between cable and sleeve.  Tighten bolts against pressure plates that cause sealing 
elements to expand and make watertight seal. 

3.7 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Division 07 Section "Penetration 
Firestopping." 

END OF SECTION 260519 
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SECTION 260533 - 

PART 1 - GENERAL 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

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. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

B. Related Sections include the following: 

1. Division 26 Section "Underground Ducts and Raceways for Electrical Systems" for 
exterior ductbanks, manholes, and underground utility construction. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. FMC:  Flexible metal conduit. 

C. LFMC:  Liquidtight flexible metal conduit. 

D. RNC:  Rigid nonmetallic conduit. 

1.4 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

1.5 QUALITY ASSURANCE 

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

B. Comply with NFPA 70. 
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PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

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

1. AFC Cable Systems, Inc. 
2. Alflex Inc. 
3. Allied Tube & Conduit; a Tyco International Ltd. Co. 
4. Anamet Electrical, Inc.; Anaconda Metal Hose. 
5. Electri-Flex Co. 
6. Manhattan/CDT/Cole-Flex. 
7. Maverick Tube Corporation. 
8. O-Z Gedney; a unit of General Signal. 
9. Wheatland Tube Company. 

B. Rigid Steel Conduit:  ANSI C80.1. 

C. IPVC-Coated Steel Conduit:  PVC-coated rigid steel conduit. 

1. Comply with NEMA RN 1. 
2. Coating Thickness:  0.040 inch

D. EMT:  ANSI C80.3. 

, minimum. 

E. FMC:  Zinc-coated steel. 

F. LFMC:  Flexible steel conduit with PVC jacket. 

G. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed. 

1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886. 
2. Fittings for EMT:  Steel compression  type for 2 ½” or larger, set-screw type below 2”.. 
3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 0.040 inch

H. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies, 
and compounded for use to lubricate and protect threaded raceway joints from corrosion and 
enhance their conductivity. 

, with 
overlapping sleeves protecting threaded joints. 

2.2 NONMETALLIC CONDUIT AND TUBING 

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

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
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1. AFC Cable Systems, Inc. 
2. Anamet Electrical, Inc.; Anaconda Metal Hose. 
3. Arnco Corporation. 
4. CANTEX Inc. 
5. CertainTeed Corp.; Pipe & Plastics Group. 
6. Condux International, Inc. 
7. ElecSYS, Inc. 
8. Electri-Flex Co. 
9. Lamson & Sessions; Carlon Electrical Products. 
10. Manhattan/CDT/Cole-Flex. 
11. RACO; a Hubbell Company. 
12. Thomas & Betts Corporation. 

C. ENT:  NEMA TC 13. 

D. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated. 

E. LFNC:  UL 1660. 

F. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material. 

G. Fittings for LFNC:  UL 514B. 

2.3 BOXES, ENCLOSURES, AND CABINETS 

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

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

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
2. EGS/Appleton Electric. 
3. Erickson Electrical Equipment Company. 
4. Hoffman. 
5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 
6. O-Z/Gedney; a unit of General Signal. 
7. RACO; a Hubbell Company. 
8. Robroy Industries, Inc.; Enclosure Division. 
9. Scott Fetzer Co.; Adalet Division. 
10. Spring City Electrical Manufacturing Company. 
11. Thomas & Betts Corporation. 
12. Walker Systems, Inc.; Wiremold Company (The). 
13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary. 

C. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

D. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed 
cover. 
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E. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

F. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed 
cover. 

G. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 

H. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 

2.4 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. Description:  Comply with SCTE 77. 

1. Color of Frame and Cover:  Green. 
2. Configuration:  Units shall be designed for flush burial and have integral closed bottom, 

unless otherwise indicated. 
3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure. 
4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
5. Cover Legend:  Molded lettering, as indicated for each service. 
6. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with entering ducts 

for secure, fixed installation in enclosure wall. 
7. Handholes 12 inches wide by 24 inches long

B. Fiberglass Handholes and Boxes with Polymer-Concrete Frame and Cover:  Sheet-molded, 
fiberglass-reinforced, polyester-resin enclosure joined to polymer-concrete top ring or frame. 

 and larger shall have inserts for cable racks 
and pulling-in irons installed before concrete is poured. 

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 following: 

a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. Christy Concrete Products. 
d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast. 
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2.5 SLEEVES FOR RACEWAYS 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

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

C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch

D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping." 

 
thickness as indicated and of length to suit application. 

2.6 SLEEVE SEALS 

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

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 

2.7 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES 

A. Handhole and Pull-Box Prototype Test:  Test prototypes of handholes and boxes for compliance 
with SCTE 77.  Strength tests shall be for specified tier ratings of products supplied. 

1. Tests of materials shall be performed by a independent testing agency. 
2. Strength tests of complete boxes and covers shall be by either an independent testing 

agency or manufacturer.  A qualified registered professional engineer shall certify tests 
by manufacturer. 

3. Testing machine pressure gages shall have current calibration certification complying 
with ISO 9000 and ISO 10012, and traceable to NIST standards. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 

1. Exposed Conduit:  Rigid steel conduit up to 7’0” above floor and EM7 elsewhere. 
2. Underground Conduit:  RNC, Type EPC-40 -PVC, direct buried, unless noted. 
3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC. 
4. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R. 
5. Application of Handholes and Boxes for Underground Wiring: 
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a. Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway Locations, 
Subject to Occasional, Nondeliberate Loading by Heavy Vehicles:  Fiberglass 
enclosures with polymer-concrete frame and cover, SCTE 77, Tier 15 structural 
load rating. 

b. Handholes and Pull Boxes in Sidewalk and Similar Applications with a Safety 
Factor for Nondeliberate Loading by Vehicles:  Heavy-duty fiberglass units with 
polymer-concrete frame and cover, SCTE 77, Tier 8 structural load rating. 

c. Handholes and Pull Boxes Subject to Light-Duty Pedestrian Traffic Only:  
Fiberglass-reinforced polyester resin, structurally tested according to SCTE 77 
with 3000-lbf

B. Comply with the following indoor applications, unless otherwise indicated: 

 vertical loading. 

1. Exposed, Not Subject to Physical Damage:  EMT. 
2. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes 

raceways in the following locations: 

a. Loading dock. 
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 

3. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations. 

5. Damp or Wet Locations:  Rigid steel conduit. 
6. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, in damp or 

wet locations. 

C. Minimum Raceway Size:  3/4-inch

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

 trade size. 

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless 
otherwise indicated. 

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that 
material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing 
conduits and fittings.  Use sealant recommended by fitting manufacturer. 

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum 
raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve. 

F. Do not install aluminum conduits in contact with concrete. 

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on Drawings or in this Article are stricter. 

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  
Install horizontal raceway runs above water and steam piping. 



   Wiley|Wilson                                             Canon Molding Line C117 Installation                                                                       
         

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 260533 - 7 

C. Complete raceway installation before starting conductor installation. 

D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 
Systems." 

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
communications conduits, for which fewer bends are allowed. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 
indicated. 

H. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings. 

 trade size, parallel or at right angles to main 
reinforcement.  Where at right angles to reinforcement, place conduit close to slab 
support. 

3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising 
above the floor. 

I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply 
listed compound to threads of raceway and fittings before making up joints.  Follow compound 
manufacturer's written instructions. 

J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 
to protect conductors, including conductors smaller than No. 4 AWG. 

K. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength.  Leave at least 12 inches

L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 
sealing fittings at the following points: 

 of slack at each end of pull wire. 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

2. Where otherwise required by NFPA 70. 

M. Flexible Conduit Connections:  Use maximum of 72 inches

1. Use LFMC in damp or wet locations subject to severe physical damage. 

 of flexible conduit for recessed and 
semirecessed lighting fixtures, equipment subject to vibration, noise transmission, or 
movement; and for transformers and motors. 

2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage. 

N. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. 
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O. Set metal floor boxes level and flush with finished floor surface. 

P. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor surface. 

Q. Provide plastic bushings or insulate the rough connectors for all entries and exits for all boxes. 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench 
bottom as specified in Division 31 Section "Earth Moving" for pipe less than 6 inches

2. Install backfill as specified in Division 31 Section "Earth Moving." 

 in 
nominal diameter. 

3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end 
of conduit run, leaving conduit at end of run free to move with expansion and contraction 
as temperature changes during this process.  Firmly hand tamp backfill around conduit to 
provide maximum supporting strength.  After placing controlled backfill to within 12 
inches

4. Install manufactured duct elbows for stub-ups at poles and equipment and at building 
entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts 
throughout the length of the elbow. 

 of finished grade, make final conduit connection at end of run and complete 
backfilling with normal compaction as specified in Division 31 Section "Earth Moving." 

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 
at building entrances through the floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 
coupling with 3 inches

b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit 
horizontally a minimum of 

 of concrete. 

60 inches

6. Warning Planks:  Bury warning planks approximately 

 from edge of equipment pad or foundation.  
Install insulated grounding bushings on terminations at equipment. 

12 inches above direct-buried 
conduits, placing them 24 inches

3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES 

 o.c.  Align planks along the width and along the 
centerline of conduit. 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 
connecting conduits to minimize bends and deflections required for proper entrances. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 
1/2-inch sieve to No. 4

C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  Set covers of 
other enclosures 

 sieve and compacted to same density as adjacent undisturbed earth. 

1 inch

D. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, 
as required for installation and support of cables and conductors and as indicated.  Select arm 

 above finished grade. 



   Wiley|Wilson                                             Canon Molding Line C117 Installation                                                                       
         

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 260533 - 9 

lengths to be long enough to provide spare space for future cables, but short enough to preserve 
adequate working clearances in the enclosure. 

E. Field-cut openings for conduits according to enclosure manufacturer's written instructions.  Cut 
wall of enclosure with a tool designed for material to be cut.  Size holes for terminating fittings 
to be used, and seal around penetrations after fittings are installed. 

3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping." 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Rectangular Sleeve Minimum Metal Thickness: 

1. For sleeve cross-section rectangle perimeter less than 50 inches and no side greater than 
16 inches, thickness shall be 0.052 inch

2. For sleeve cross-section rectangle perimeter equal to, or greater than, 
. 

50 inches and 1 or 
more sides equal to, or greater than, 16 inches, thickness shall be 0.138 inch

E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

. 

F. Cut sleeves to length for mounting flush with both surfaces of walls. 

G. Extend sleeves installed in floors 2 inches

H. Size pipe sleeves to provide 

 above finished floor level. 

1/4-inch

I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with 
approved joint compound for gypsum board assemblies. 

 annular clear space between sleeve and raceway unless 
sleeve seal is to be installed. 

J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway, using joint sealant appropriate for size, depth, and location of joint.  Refer to 
Division 07 Section "Joint Sealants" for materials and installation. 

K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway penetrations.  Install sleeves and seal with firestop materials.  Comply 
with Division 07 Section "Penetration Firestopping." 

L. Roof-Penetration Sleeves:  Seal penetration of individual raceways with flexible, boot-type 
flashing units applied in coordination with roofing work. 
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M. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Select sleeve size to allow for 1-inch

N. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size 
sleeves to allow for 

 annular clear space between pipe and sleeve 
for installing mechanical sleeve seals. 

1-inch

3.6 SLEEVE-SEAL INSTALLATION 

 annular clear space between raceway and sleeve for installing 
mechanical sleeve seals. 

A. Install to seal underground, exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway material 
and size.  Position raceway in center of sleeve.  Assemble mechanical sleeve seals and install in 
annular space between raceway and sleeve.  Tighten bolts against pressure plates that cause 
sealing elements to expand and make watertight seal. 

3.7 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly.  Firestopping materials and installation requirements 
are specified in Division 07 Section "Penetration Firestopping." 

3.8 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 
without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC or paint finishes with matching touchup coating recommended by 
manufacturer. 

END OF SECTION 260533 
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SECTION 238216 - 

PART 1 - GENERAL 

AIR COILS 

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. This Section includes the following types of air coils that are not an integral part of air-handling 
units: 
1. Electric. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for each air coil.  
Include rated capacity and pressure drop for each air coil. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For air coils to include in operation and maintenance 
manuals. 

PART 2 - PRODUCTS 

2.1 ELECTRIC COILS 

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

1. Brasch Manufacturing Co., Inc. 
2. Chromalox, Inc., Wiegand Industrial Division; Emerson Electric Company. 
3. Dunham-Bush, Inc. 
4. INDEECO. 
5. Trane. 

B. Coil Assembly:  Comply with UL 1995. 

C. Heating Elements:  Coiled resistance wire of 80 percent nickel and 20 percent chromium; 
surrounded by compacted magnesium-oxide powder in tubular-steel sheath; with spiral-wound, 
copper-plated, steel fins continuously brazed to sheath. 

http://www.specagent.com/LookUp/?uid=123456822362&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456822364&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456822365&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456822367&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456822369&mf=04&src=wd�
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D. High-Temperature Coil Protection:  Disk-type, automatically reset, thermal-cutout, safety 
device; serviceable through terminal box without removing heater from duct or casing. 

1. Secondary Protection:  Load-carrying, manually reset or manually replaceable, thermal 
cutouts; factory wired in series with each heater stage. 

E. Frames:  Galvanized-steel channel frame, minimum 0.052 inch (1.3 mm)

F. Control Panel:  Unit mounted with disconnecting means and over current protection.  Include 
the following controls: 

 thick for slip-in 
mounting. 

1. Magnetic contactor. 
2. Mercury contactor. 
3. Toggle switches; one per step. 
4. Step controller. 
5. Time-delay relay. 
6. Airflow proving switch. 

G. Thermostats:  Duct-mounted thermostats, with temperature range from 50 to 90 deg F (10 to 
plus 32 deg C), and 2.5 deg F (1.4 deg C)

PART 3 - EXECUTION 

 throttling range. 

3.1 EXAMINATION 

A. Examine ducts, plenums, and casings to receive air coils for compliance with requirements for 
installation tolerances and other conditions affecting coil performance. 

B. Examine roughing-in for piping systems to verify actual locations of piping connections before 
coil installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install coils level and plumb. 

B. Install coils in metal ducts and casings constructed according to SMACNA's "HVAC Duct 
Construction Standards, Metal and Flexible." 

C. Clean coils using materials and methods recommended in writing by manufacturers, and clean 
inside of casings and enclosures to remove dust and debris. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 
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B. Install piping adjacent to coils to allow service and maintenance. 

C. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 
Systems." 

D. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Operational Test:  After electrical circuitry has been energized, operate electric coils to 
confirm proper unit operation. 

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment. 

END OF SECTION 238216 
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SECTION 230593 - 

PART 1 - GENERAL 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 

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. Balancing Air Systems: 

a. Constant-volume air systems. 

1.3 DEFINITIONS 

A. AABC:  Associated Air Balance Council. 

B. NEBB:  National Environmental Balancing Bureau. 

C. TAB:  Testing, adjusting, and balancing. 

D. TABB:  Testing, Adjusting, and Balancing Bureau. 

E. TAB Specialist:  An entity engaged to perform TAB Work. 

1.4 QUALITY ASSURANCE 

A. TAB Contractor Qualifications:  Engage a TAB entity certified by NEBB. 

1. TAB Field Supervisor:  Employee of the TAB contractor and certified by NEBB. 
2. TAB Technician:  Employee of the TAB contractor and who is certified by NEBB as a 

TAB technician. 

B. Certify TAB field data reports and perform the following: 

1. Review field data reports to validate accuracy of data and to prepare certified TAB 
reports. 

2. Certify that the TAB team complied with the approved TAB plan and the procedures 
specified and referenced in this Specification. 

C. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, 
Section 5, "Instrumentation." 
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D. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air 
Balancing." 

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

1.5 PROJECT 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. 

1.6 COORDINATION 

A. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and 
times. 

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

C. Examine the 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 ceiling plenums and underfloor air plenums used for supply, return, or relief air to 
verify that they meet the leakage class of connected ducts as specified in Section 233113 "Metal 
Ducts" and are properly separated from adjacent areas.  Verify that penetrations in plenum walls 
are sealed and fire-stopped if required. 

F. Examine equipment performance data including fan and pump curves. 

1. 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. 
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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. 

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

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

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

J. Examine strainers.  Verify that startup screens are replaced by permanent screens with indicated 
perforations. 

K. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 

L. Examine operating safety interlocks and controls on HVAC equipment. 

M. 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 strategies and step-by-step procedures. 

B. Complete system-readiness checks and prepare reports.  Verify the following: 

1. Permanent electrical-power wiring is complete. 
2. Equipment and duct access doors are securely closed. 
3. Balance, smoke, and fire dampers are open. 
4. Ceilings are installed in critical areas where air-pattern adjustments are required and 

access to balancing devices is provided. 
5. Windows and doors can be closed so indicated conditions for system operations can be 

met. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures contained 
in NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental 
Systems" and in this Section. 

1. Comply with requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing." 

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

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

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

3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

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

B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

C. Determine the best locations in main and branch ducts for accurate duct-airflow measurements. 

D. 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. 

E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

F. Verify that motor starters are equipped with properly sized thermal protection. 

G. Check dampers for proper position to achieve desired airflow path. 

H. Check for airflow blockages. 

I. Check condensate drains for proper connections and functioning. 

J. Check for proper sealing of air-handling-unit components. 

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

3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 
fan manufacturer. 

1. Measure total airflow. 
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a. Where sufficient space in ducts is unavailable for Pitot-tube traverse 
measurements, measure airflow at terminal outlets and inlets and calculate the total 
airflow. 

2. Measure fan static pressures as follows to determine actual static pressure: 

a. Measure outlet static pressure as far downstream from the fan as practical and 
upstream from restrictions in ducts such as elbows and transitions. 

b. Measure static pressure directly at the fan outlet or through the flexible connection. 
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as 

possible, upstream from the flexible connection, and downstream from duct 
restrictions. 

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum 
that houses the fan. 

3. Measure static pressure across each component that makes up an air-handling unit, 
rooftop unit, and other air-handling and -treating equipment. 

a. Report the cleanliness status of filters and the time static pressures are measured. 

4. Measure static pressures entering and leaving other devices, such as sound traps, heat-
recovery equipment, and air washers, under final balanced conditions. 

5. Review Record Documents to determine variations in design static pressures versus 
actual static pressures.  Calculate actual system-effect factors.  Recommend adjustments 
to accommodate actual conditions. 

6. Obtain approval from Architect for adjustment of fan speed higher or lower than 
indicated speed.  Comply with requirements in HVAC Sections for air-handling units for 
adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit 
performance. 

7. Do not make fan-speed adjustments that result in motor overload.  Consult equipment 
manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor 
amperage to ensure that no overload will occur.  Measure amperage in full-cooling, full-
heating, economizer, and any other operating mode to determine the maximum required 
brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 
airflows within specified tolerances. 

1. Measure airflow of submain and branch ducts. 

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube 
traverse measurements, measure airflow at terminal outlets and inlets and calculate 
the total airflow for that zone. 

2. Measure static pressure at a point downstream from the balancing damper, and adjust 
volume dampers until the proper static pressure is achieved. 

3. Remeasure each submain and branch duct after all have been adjusted.  Continue to 
adjust submain and branch ducts to indicated airflows within specified tolerances. 

C. Measure air outlets and inlets without making adjustments. 
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1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written 
instructions and calculating factors. 

D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of 
indicated values.  Make adjustments using branch volume dampers rather than extractors and 
the dampers at air terminals. 

1. Adjust each outlet in same room or space to within specified tolerances of indicated 
quantities without generating noise levels above the limitations prescribed by the 
Contract Documents. 

2. Adjust patterns of adjustable outlets for proper distribution without drafts. 

3.6 PROCEDURES FOR MOTORS 

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

1. Manufacturer's name, model number, and serial number. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Efficiency rating. 
5. Nameplate and measured voltage, each phase. 
6. Nameplate and measured amperage, each phase. 
7. Starter thermal-protection-element rating. 

B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying 
from minimum to maximum.  Test the manual bypass of the controller to prove proper 
operation.  Record observations including name of controller manufacturer, model number, 
serial number, and nameplate data. 

3.7 PROCEDURES FOR HEAT-TRANSFER COILS 

A. Measure, adjust, and record the following data for each electric heating coil: 

1. Nameplate data. 
2. Airflow. 
3. Entering- and leaving-air temperature at full load. 
4. Voltage and amperage input of each phase at full load and at each incremental stage. 
5. Calculated kilowatt at full load. 
6. Fuse or circuit-breaker rating for overload protection. 

3.8 TOLERANCES 

A. Set HVAC system's air flow rates and water flow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 percent. 
2. Air Outlets and Inlets:  Plus or minus 10 percent. 
3. Heating-Water Flow Rate:  Plus or minus 10 percent. 
4. Cooling-Water Flow Rate:  Plus or minus 10 percent. 
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3.9 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. 

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

1. Fan curves. 
2. Field test reports prepared by system and equipment installers. 
3. Other information relative to equipment performance; do not include Shop Drawings and 

product data. 

C. General Report Data:  In addition to form titles and entries, include the following data: 

1. Title page. 
2. Name and address of the TAB contractor. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB supervisor who certifies the report. 
10. 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: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Fan drive settings including settings and percentage of maximum pitch diameter. 
d. Inlet vane settings for variable-air-volume systems. 
e. Settings for supply-air, static-pressure controller. 
f. Other system operating conditions that affect performance. 

D. Electric-Coil Test Reports:  For electric furnaces, duct coils, and electric coils installed in 
central-station air-handling units, include the following: 
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1. Unit Data: 

a. System identification. 
b. Location. 
c. Coil identification. 
d. Capacity in Btu/h (kW)
e. Number of stages. 

. 

f. Connected volts, phase, and hertz. 
g. Rated amperage. 
h. Air flow rate in cfm (L/s)
i. Face area in 

. 
sq. ft. (sq. m)

j. Minimum face velocity in 
. 
fpm (m/s)

2. Test Data (Indicated and Actual Values): 

. 

a. Heat output in Btu/h (kW)
b. Air flow rate in 

. 
cfm (L/s)

c. Air velocity in 
. 

fpm (m/s)
d. Entering-air temperature in 

. 
deg F (deg C)

e. Leaving-air temperature in 
. 

deg F (deg C)
f. Voltage at each connection. 

. 

g. Amperage for each phase. 

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

1. Fan Data: 

a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and size. 
e. Manufacturer's serial number. 
f. Arrangement and class. 
g. Sheave make, size in inches (mm)
h. Center-to-center dimensions of sheave, and amount of adjustments in 

, and bore. 
inches (mm)

2. Motor Data: 

. 

a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches (mm)
f. Center-to-center dimensions of sheave, and amount of adjustments in 

, and bore. 
inches (mm)

g. Number, make, and size of belts. 
. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm (L/s)
b. Total system static pressure in 

. 
inches wg (Pa)

c. Fan rpm. 
. 



Copyright 2010 AIA MasterSpec Full Length 03/10 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 - 9 

d. Discharge static pressure in inches wg (Pa)
e. Suction static pressure in 

. 
inches wg (Pa)

F. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid 
representing the duct cross-section and record the following: 

. 

1. Report Data: 

a. System and air-handling-unit number. 
b. Location and zone. 
c. Traverse air temperature in deg F (deg C)
d. Duct static pressure in 

. 
inches wg (Pa)

e. Duct size in 
. 

inches (mm)
f. Duct area in 

. 
sq. ft. (sq. m)

g. Indicated air flow rate in 
. 

cfm (L/s)
h. Indicated velocity in 

. 
fpm (m/s)

i. Actual air flow rate in 
. 

cfm (L/s)
j. Actual average velocity in 

. 
fpm (m/s)

k. Barometric pressure in 
. 

psig (Pa)

G. Instrument Calibration Reports: 

. 

1. Report Data: 

a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 

END OF SECTION 230593 
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SECTION 230713 - 

PART 1 - GENERAL 

DUCT INSULATION 

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 insulating the following duct services: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, concealed, Type I, commercial, kitchen hood exhaust. 

1.3 ACTION SUBMITTALS 

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

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. 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. 

C. Field quality-control reports. 

1.5 DELIVERY, STORAGE, AND HANDLING 

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

1.6 COORDINATION 

A. Coordinate clearance requirements with duct Installer for duct insulation application.  Before 
preparing ductwork Shop Drawings, establish and maintain clearance requirements for 
installation of insulation and field-applied jackets and finishes and for space required for 
maintenance. 
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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 "Duct Insulation Schedule, General," "Indoor Duct and Plenum 
Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" 
articles for where insulating materials shall be applied. 

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

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

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

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

F. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK 
jacket.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

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

a. CertainTeed Corp.; SoftTouch Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Friendly Feel Duct Wrap. 
d. Manson Insulation Inc.; Alley Wrap. 
e. Owens Corning; SOFTR All-Service Duct Wrap. 

2.2 FIRE-RATED INSULATION SYSTEMS 

A. Fire-Rated Blanket:  High-temperature, flexible, blanket insulation with FSK jacket that is 
tested and certified to provide a 2-hour fire rating by an NRTL acceptable to authorities having 
jurisdiction. 

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

a. CertainTeed Corp.; FlameChek. 
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b. Johns Manville; Firetemp Wrap. 
c. Nelson Fire Stop Products; Nelson FSB Flameshield Blanket. 
d. Thermal Ceramics; FireMaster Duct Wrap. 
e. 3M; Fire Barrier Wrap Products. 
f. Unifrax Corporation; FyreWrap. 

2.3 ADHESIVES 

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

B. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

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

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-127.Eagle Bridges - Marathon Industries

b. 
; 225. 

Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 85-60/85-70.Mon-Eco Industries, Inc.; 22-25

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

. 

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. ASJ Adhesive, and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for 
bonding insulation jacket lap seams and joints. 

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

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-82. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-50.Mon-Eco Industries, Inc.; 22-25

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

. 

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-PRF-19565C, Type II. 
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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 use on below ambient services. 

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

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 30-80/30-90. 

b. Vimasco Corporation; 749. 

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm (0.009 metric 
perm) at 43-mil (1.09-mm)

3. Service Temperature Range:  
 dry film thickness. 

Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C)
4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 

. 

5. Color:  White. 

2.5 LAGGING ADHESIVES 

A. Description:  Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with 
insulation materials, jackets, and substrates. 

1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

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

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-50 AHV2.Foster Brand, Specialty Construction Brands, Inc., a 
business of H. B. Fuller Company; 30-36

b. 
. 

Vimasco Corporation; 713 and 714. 

3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over duct insulation. 

4. Service Temperature Range:  0 to plus 180 deg F (Minus 18 to plus 82 deg C)
5. Color:  White. 

. 

2.6 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

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

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76.Eagle Bridges - Marathon Industries; 405

b. 
. 

Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 95-44. 

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

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
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4. Service Temperature Range:  Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C)
5. Color:  Aluminum. 

. 

6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

7. Sealants shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.7 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When 
factory-applied jackets are indicated, comply with the following: 

1. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 
complying with ASTM C 1136, Type II. 

2.8 TAPES 

A. 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. ABI, Ideal Tape Division; 491 AWF FSK. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 
c. Compac Corporation; 110 and 111. 
d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ. 

2. Width:  3 inches (75 mm)
3. Thickness:  

. 
6.5 mils (0.16 mm)

4. Adhesion:  
. 

90 ounces force/inch (1.0 N/mm)
5. Elongation:  2 percent. 

 in width. 

6. Tensile Strength:  40 lbf/inch (7.2 N/mm)
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

 in width. 

2.9 SECUREMENTS 

A. Insulation Pins and Hangers: 

1. 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 Perforated Base Insul-Hangers. 
2) GEMCO; Perforated Base. 
3) Midwest Fasteners, Inc.; Spindle. 
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b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch (0.76 mm) thick 
by 2 inches (50 mm)

c. Spindle:  Aluminum, fully annealed, 
 square. 

0.106-inch- (2.6-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. 

 diameter shank, length 
to suit depth of insulation indicated. 

2. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- (0.41-mm-
) thick, aluminum sheet, with beveled edge sized as required to hold insulation securely 
in place but not less than 1-1/2 inches (38 mm)

a. 

 in diameter. 

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

1) AGM Industries, Inc.; RC-150. 
2) GEMCO; R-150. 
3) Midwest Fasteners, Inc.; WA-150. 
4) Nelson Stud Welding; Speed Clips. 

b. Protect ends with capped self-locking washers incorporating a spring steel insert to 
ensure permanent retention of cap in exposed locations. 

B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-)

PART 3 - EXECUTION 

 wide, stainless steel 
or Monel. 

3.1 EXAMINATION 

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

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

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

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

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of ducts and fittings. 
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B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for 
each item of duct system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

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

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

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. 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. 

3. 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. 

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

K. 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)

3. Overlap jacket longitudinal seams at least 
 o.c. 

1-1/2 inches (38 mm).  Clean and dry surface 
to receive self-sealing lap.  Staple laps with outward clinching staples along edge at 4 
inches (100 mm)

a. For below ambient services, apply vapor-barrier mastic over staples. 

 o.c. 

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 
ends adjacent to duct flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 



Copyright 2010 AIA MasterSpec Full Length 03/10 

DUCT INSULATION 230713 - 8 

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

N. Repair damaged insulation facings by applying same facing material over damaged areas.  
Extend patches at least 4 inches (100 mm)

3.4 INSTALLATION OF MINERAL-FIBER INSULATION 

 beyond damaged areas.  Adhere, staple, and seal 
patches similar to butt joints. 

A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation 
pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, 
for 100 percent coverage of duct and plenum surfaces. 

2. 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)

b. On duct sides with dimensions larger than 
 o.c. 

18 inches (450 mm), place pins 16 
inches (400 mm) o.c. each way, and 3 inches (75 mm)

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

 maximum from insulation 
joints.  Install additional pins to hold insulation tightly against surface at cross 
bracing. 

d. Do not overcompress insulation during installation. 
e. Impale insulation over pins and attach speed washers. 
f. 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. 

3. 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 one edge and one end of insulation 
segment.  Secure laps to adjacent insulation section with 1/2-inch (13-mm) outward-
clinching staples, 1 inch (25 mm)

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

 o.c.  Install vapor barrier consisting of factory- or field-
applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and 
protrusions. 

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.  Cover insulation face and surface to be insulated a width equal to 
two times the insulation thickness, but not less than 3 inches (75 mm). 
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4. Overlap unfaced blankets a minimum of 2 inches (50 mm) on longitudinal seams and end 
joints.  At end joints, secure with steel bands spaced a maximum of 18 inches (450 mm)

5. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface.  Install insulation on round and flat-oval duct elbows with individually 
mitered gores cut to fit the elbow. 

 
o.c. 

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)

3.5 FIRE-RATED INSULATION SYSTEM INSTALLATION 

 o.c. 

A. Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and 
supports to maintain a continuous fire rating. 

B. Insulate duct access panels and doors to achieve same fire rating as duct. 

3.6 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, concealed, Type I, commercial, kitchen hood exhaust. 

B. Items Not Insulated: 

1. Fibrous-glass ducts. 
2. Metal ducts with duct liner of sufficient thickness to comply with energy code and 

ASHRAE/IESNA 90.1. 
3. Factory-insulated flexible ducts. 
4. Factory-insulated plenums and casings. 
5. Flexible connectors. 
6. Vibration-control devices. 
7. Factory-insulated access panels and doors. 

3.7 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed, round and flat-oval, outdoor-air duct insulation shall be the following: 

1. Mineral-Fiber Blanket:  2 inches (50 mm) thick and 1.5-lb/cu. ft. (24-kg/cu. m)

B. Concealed, rectangular, outdoor-air duct insulation shall be the following: 

 nominal 
density. 

1. Mineral-Fiber Blanket:  2 inches (50 mm) thick and 1.5-lb/cu. ft. (24-kg/cu. m)

C. Concealed, Type I, Commercial, Kitchen Hood Exhaust Duct and Plenum Insulation:  Fire-rated 
blanket; thickness as required to achieve 2-hour fire rating. 

 nominal 
density. 



Copyright 2010 AIA MasterSpec Full Length 03/10 

DUCT INSULATION 230713 - 10 

END OF SECTION 230713 
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SECTION 233113 - 

PART 1 - GENERAL 

METAL DUCTS 

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. Single-wall rectangular ducts and fittings. 
2. Single-wall round ducts and fittings. 
3. Sheet metal materials. 
4. Sealants and gaskets. 
5. Hangers and supports. 

B. Related Sections: 

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and 
balancing requirements for metal ducts. 

2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts. 

1.3 PERFORMANCE REQUIREMENTS 

A. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in 
ASHRAE 62.1. 

1.4 QUALITY ASSURANCE 

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

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum supports. 
3. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 

B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment" and Section 7 - "Construction and System Start-up." 

C. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, 
Section 6.4.4 - "HVAC System Construction and Insulation." 
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PART 2 - PRODUCTS 

2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise 
indicated. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse 
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." 

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal 
Seams," 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." 

D. 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 4, "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." 

2.2 SINGLE-WALL ROUND DUCTS AND FITTINGS 

A. 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, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Lindab Inc. 
b. McGill AirFlow LLC. 
c. SEMCO Incorporated. 
d. Sheet Metal Connectors, Inc. 
e. Spiral Manufacturing Co., Inc. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse 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." 

1. Transverse Joints in Ducts Larger Than 60 Inches (1524 mm) in Diameter:  Flanged. 

http://www.specagent.com/LookUp/?ulid=3426&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456812638&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456812639&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456812640&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456812641&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456812642&mf=04&src=wd�
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C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," 
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 90 inches (2286 mm)

2. Fabricate flat-oval ducts larger than 

 in diameter with butt-welded 
longitudinal seams. 

72 inches (1830 mm)

D. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and 
Figure 3-6, "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." 

 in width (major dimension) 
with butt-welded longitudinal seams. 

2.3 SHEET METAL MATERIALS 

A. 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. 

B. 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. 

. 

C. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in 
the "Duct Schedule" Article; cold rolled, annealed, sheet.  Exposed surface finish shall be 
No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article. 

D. 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. 

E. Tie Rods:  Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900 
mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm)

2.4 SEALANT AND GASKETS 

. 

A. 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. 

B. Water-Based Joint and Seam Sealant: 
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1. Application Method:  Brush on. 
2. Solids Content:  Minimum 65 percent. 
3. Shore A Hardness:  Minimum 20. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. VOC:  Maximum 75 g/L (less water). 
7. Maximum Static-Pressure Class:  10-inch wg (2500 Pa)
8. Service:  Indoor or outdoor. 

, positive and negative. 

9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 
steel, or aluminum sheets. 

C. 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. 
5. Use:  O. 
6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
7. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

D. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 

2.5 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 

B. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Table 5-1 (Table 5-1M)

C. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603. 

, "Rectangular Duct Hangers Minimum Size," and 
Table 5-2, "Minimum Hanger Sizes for Round Duct." 

D. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and 
bolts designed for duct hanger service; with an automatic-locking and clamping device. 

E. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 
with duct materials. 

F. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates. 
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PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. 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 unless deviations to layout are approved on Shop Drawings and 
Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" unless otherwise indicated. 

C. Install round ducts in maximum practical lengths. 

D. Install ducts with fewest possible joints. 

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 
branch connections. 

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building. 

H. Install ducts with a clearance of 1 inch (25 mm)

I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 
enclosures. 

, plus allowance for insulation thickness. 

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to 
view, cover the opening between the partition and duct or duct insulation with sheet metal 
flanges of same metal thickness as the duct.  Overlap openings on four sides by at least 1-1/2 
inches (38 mm)

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  
Comply with requirements in Section 233300 "Air Duct Accessories" for fire and smoke 
dampers. 

. 

L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials.  
Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," 
Appendix G, "Duct Cleanliness for New Construction Guidelines." 

3.2 ADDITIONAL INSTALLATION REQUIREMENTS FOR COMMERCIAL KITCHEN 
HOOD EXHAUST DUCT 

A. Install commercial kitchen hood exhaust ducts without dips and traps that may hold grease, and 
sloped a minimum of 2 percent to drain grease back to the hood. 
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B. Install fire-rated access panel assemblies at each change in direction and at maximum intervals 
of 20 feet (6 m) in horizontal ducts, and at every floor for vertical ducts, or as indicated on 
Drawings.  Locate access panel on top or sides of duct a minimum of 1-1/2 inches (38 mm)

C. Do not penetrate fire-rated assemblies except as allowed by applicable building codes and 
authorities having jurisdiction. 

 
from bottom of duct. 

3.3 DUCT SEALING 

A. 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." 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 5, "Hangers and Supports." 

B. 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)
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 

slabs less than 

 thick. 

4 inches (100 mm)
5. Do not use powder-actuated concrete fasteners for seismic restraints. 

 thick. 

C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and Table 5-2, 
"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)

D. Hangers Exposed to View:  Threaded rod and angle or channel supports. 

 of each 
branch intersection. 

E. 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 
feet (5 m)

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. 

. 

3.5 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Section 233300 "Air 
Duct Accessories." 
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B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
branch, outlet and inlet, and terminal unit connections. 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

3.7 START UP 

A. Air Balance:  Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing 
for HVAC." 

3.8 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows: 

B. Exhaust Ducts: 

1. Ducts Connected to Commercial Kitchen Hoods:  Comply with NFPA 96. 

a. Exposed to View:  Type 304, stainless-steel sheet, No. 3 finish. 
b. Concealed:  Type 304, stainless-steel sheet, No. 2D finish. 
c. Welded seams and joints. 
d. Pressure Class:  Positive or negative 4-inch wg (1000 Pa)
e. Minimum SMACNA Seal Class:  Welded seams, joints, and penetrations. 

. 

f. SMACNA Leakage Class:  3. 

C. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts: 

1. Ducts Connected to Equipment: 

a. Pressure Class:  Positive or negative 4-inch wg (1000 Pa)
b. Minimum SMACNA Seal Class:  A. 

. 

D. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts:  Galvanized steel. 

2. Stainless-Steel Ducts: 

a. Exposed to Airstream:  Match duct material. 
b. Not Exposed to Airstream:  Match duct material. 

E. Elbow Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Velocity 1000 fpm (5 m/s) or Lower: 
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1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio. 
2) Mitered Type RE 4 without vanes. 

b. Velocity 1000 to 1500 fpm (5 to 7.6 m/s)

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio. 

: 

2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two 
vanes. 

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows." 

c. Velocity 1500 fpm (7.6 m/s)

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 

 or Higher: 

2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two 
vanes. 

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows." 

2. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 
c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows." 

3. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 3-4, "Round Duct Elbows." 

a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-
1, "Mitered Elbows."  Elbows with less than 90-degree change of direction have 
proportionately fewer segments. 

1) Velocity 1000 fpm (5 m/s)

2) Velocity 

 or Lower:  0.5 radius-to-diameter ratio and three 
segments for 90-degree elbow. 

1000 to 1500 fpm (5 to 7.6 m/s)

3) Velocity 

:  1.0 radius-to-diameter ratio and 
four segments for 90-degree elbow. 

1500 fpm (7.6 m/s)

4) Radius-to Diameter Ratio:  1.5. 

 or Higher:  1.5 radius-to-diameter ratio and 
five segments for 90-degree elbow. 

b. Round Elbows, 12 Inches (305 mm)
c. Round Elbows, 

 and Smaller in Diameter:  Stamped or pleated. 
14 Inches (356 mm)

F. Branch Configuration: 

 and Larger in Diameter:  Welded. 
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1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 4-6, "Branch Connection." 

a. Rectangular Main to Rectangular Branch:  45-degree entry. 
b. Rectangular Main to Round Branch:  Spin in. 

2. Round and Flat Oval:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical 
Tees."  Saddle taps are permitted in existing duct. 

a. Velocity 1000 fpm (5 m/s)
b. Velocity 

 or Lower:  90-degree tap. 
1000 to 1500 fpm (5 to 7.6 m/s)

c. Velocity 
:  Conical tap. 

1500 fpm (7.6 m/s)

END OF SECTION 233113 

 or Higher:  45-degree lateral. 
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SECTION 233300 - 

PART 1 - GENERAL 

AIR DUCT ACCESSORIES 

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. Flange connectors. 
2. Turning vanes. 
3. Duct-mounted access doors. 
4. Flexible connectors. 
5. Duct accessory hardware. 

B. Related Requirements: 

1. Section 233723 "HVAC Gravity Ventilators" for roof-mounted ventilator caps. 

1.3 ACTION SUBMITTALS 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling-mounted 
access panels and access doors required for access to duct accessories are shown and 
coordinated with each other, using input from Installers of the items involved. 

B. Source quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For air duct accessories to include in operation and 
maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
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PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. 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. 

2.2 MATERIALS 

A. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation:  G90 (Z275)
2. Exposed-Surface Finish:  Mill phosphatized. 

. 

B. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304, and having a No. 2 
finish for concealed ducts and No.3 finish for exposed ducts. 

C. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts. 

D. Tie Rods:  Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900 
mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm)

2.3 FLANGE CONNECTORS 

. 

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

1. Ductmate Industries, Inc. 
2. Nexus PDQ; Division of Shilco Holdings Inc. 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, 
gaskets, and components. 

C. Material:  Galvanized steel. 

D. Gage and Shape:  Match connecting ductwork. 

2.4 TURNING VANES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
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1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Elgen Manufacturing. 
4. METALAIRE, Inc. 
5. SEMCO Incorporated. 
6. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support 
with bars perpendicular to blades set; set into vane runners suitable for duct mounting. 

1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated 
faces and fibrous-glass fill. 

C. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows." 

D. Vane Construction:  Single wall for ducts up to 48 inches (1200 mm)

2.5 DUCT-MOUNTED ACCESS DOORS 

 wide and double wall for 
larger dimensions. 

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

1. American Warming and Ventilating; a division of Mestek, Inc. 
2. Cesco Products; a division of Mestek, Inc. 
3. Ductmate Industries, Inc. 
4. Elgen Manufacturing. 
5. Flexmaster U.S.A., Inc. 
6. Greenheck Fan Corporation. 
7. McGill AirFlow LLC. 
8. Nailor Industries Inc. 
9. Pottorff. 
10. Ventfabrics, Inc. 
11. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 7-2 (7-2M)

1. Door: 

, "Duct Access Doors and 
Panels," and 7-3, "Access Doors - Round Duct." 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class. 
c. Vision panel. 
d. Hinges and Latches:  1-by-1-inch (25-by-25-mm)

e. Fabricate doors airtight and suitable for duct pressure class. 

butt or piano hinge and cam 
latches. 
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2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches (300 mm)

b. Access Doors up to 

 Square:  No hinges and two sash 
locks. 

18 Inches (460 mm)
c. Access Doors up to 

 Square:  Continuous and two sash locks. 
24 by 48 Inches (600 by 1200 mm)

2.6 FLEXIBLE CONNECTORS 

:  Three hinges and two 
compression latches with outside handles. 

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

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Elgen Manufacturing. 
4. Ventfabrics, Inc. 
5. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Materials:  Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives:  Comply with UL 181, Class 1. 

D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches (89 mm) wide 
attached to two strips of 2-3/4-inch- (70-mm-) wide, 0.028-inch- (0.7-mm-) thick, galvanized 
sheet steel or 0.032-inch- (0.8-mm-)

E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 

 thick aluminum sheets.  Provide metal compatible with 
connected ducts. 

1. Minimum Weight:  26 oz./sq. yd. (880 g/sq. m)
2. Tensile Strength:  

. 
480 lbf/inch (84 N/mm) in the warp and 360 lbf/inch (63 N/mm)

3. Service Temperature:  

 in the 
filling. 

Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C)

F. High-Temperature System, Flexible Connectors:  Glass fabric coated with silicone rubber. 

. 

1. Minimum Weight:  16 oz./sq. yd. (542 g/sq. m)
2. Tensile Strength:  

. 
285 lbf/inch (50 N/mm) in the warp and 185 lbf/inch (32 N/mm)

3. Service Temperature:  

 in the 
filling. 

Minus 67 to plus 500 deg F (Minus 55 to plus 260 deg C)

G. Thrust Limits:  Combination coil spring and elastomeric insert with spring and insert in 
compression, and with a load stop.  Include rod and angle-iron brackets for attaching to fan 
discharge and duct. 

. 

1. Frame:  Steel, fabricated for connection to threaded rods and to allow for a maximum of 
30 degrees of angular rod misalignment without binding or reducing isolation efficiency. 
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2. Outdoor Spring Diameter:  Not less than 80 percent of the compressed height of the 
spring at rated load. 

3. Minimum Additional Travel:  50 percent of the required deflection at rated load. 
4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 
5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without 

deformation or failure. 
6. Elastomeric Element:  Molded, oil-resistant rubber or neoprene. 
7. Coil Spring:  Factory set and field adjustable for a maximum of 1/4-inch (6-mm)

2.7 DUCT ACCESSORY HARDWARE 

 
movement at start and stop. 

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap 
and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to 
suit duct-insulation thickness. 

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline 
and grease. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous 
Glass Duct Construction Standards," for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 
galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and 
aluminum accessories in aluminum ducts. 

C. Set dampers to fully open position before testing, adjusting, and balancing. 

D. Install test holes at fan inlets and outlets and elsewhere as indicated. 

E. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 
accessories and equipment at the following locations: 

1. On both sides of duct coils. 
2. Downstream from equipment. 

F. Install access doors with swing against duct static pressure. 

G. Access Door Sizes: 

1. One-Hand or Inspection Access:  8 by 5 inches (200 by 125 mm)
2. Two-Hand Access:  

. 
12 by 6 inches (300 by 150 mm)

3. Head and Hand Access:  
. 

18 by 10 inches (460 by 250 mm)
4. Head and Shoulders Access:  

. 
21 by 14 inches (530 by 355 mm). 
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5. Body Access:  25 by 14 inches (635 by 355 mm)
6. Body plus Ladder Access:  

. 
25 by 17 inches (635 by 430 mm)

H. Label access doors according to Section 230553 "Identification for HVAC Piping and 
Equipment" to indicate the purpose of access door. 

. 

I. Install flexible connectors to connect ducts to equipment. 

J. Install duct test holes where required for testing and balancing purposes. 

K. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach 
thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch (6-mm)

END OF SECTION 233300 

 movement 
during start and stop of fans. 
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SECTION 233423 - 

PART 1 - GENERAL 

HVAC POWER VENTILATORS 

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. Centrifugal roof ventilators. 
2. Centrifugal wall ventilators. 
3. In-line centrifugal fans. 

1.3 PERFORMANCE REQUIREMENTS 

A. Project Altitude:  Base fan-performance ratings on sea level. 

B. Operating Limits:  Classify according to AMCA 99. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating 
characteristics, and furnished specialties and accessories.  Also include the following: 

1. Certified fan performance curves with system operating conditions indicated. 
2. Certified fan sound-power ratings. 
3. Motor ratings and electrical characteristics, plus motor and electrical accessories. 
4. Material thickness and finishes, including color charts. 
5. Dampers, including housings, linkages, and operators. 
6. Roof curbs. 
7. Fan speed controllers. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For power ventilators to include in emergency, operation, 
and maintenance manuals. 
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1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Belts:  One set(s) for each belt-driven unit. 

1.7 QUALITY ASSURANCE 

A. 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. 

B. AMCA Compliance:  Fans shall have AMCA-Certified performance ratings and shall bear the 
AMCA-Certified Ratings Seal. 

C. UL Standards:  Power ventilators shall comply with UL 705.  Power ventilators for use for 
restaurant kitchen exhaust shall also comply with UL 762. 

1.8 COORDINATION 

A. Coordinate size and location of structural-steel support members. 

B. Coordinate sizes and locations of concrete bases with actual equipment provided. 

C. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with 
actual equipment provided. 

PART 2 - PRODUCTS 

2.1 CENTRIFUGAL ROOF VENTILATORS 

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

1. Acme Engineering & Manufacturing Corporation. 
2. Aerovent; a division of Twin City Fan Companies, Ltd. 
3. Greenheck Fan Corporation. 

 

B. Housing:  Removable, spun-aluminum, dome top and outlet baffle; square, one-piece, 
aluminum base with venturi inlet cone. 

1. Upblast Units:  Provide spun-aluminum discharge baffle to direct discharge air upward, 
with rain and snow drains and grease collector. 

2. Hinged Subbase:  Galvanized-steel hinged arrangement permitting service and 
maintenance. 

C. Fan Wheels:  Aluminum hub and wheel with backward-inclined blades. 
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D. Belt Drives: 

1. Resiliently mounted to housing. 
2. Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub. 
3. Shaft Bearings:  Permanently lubricated, permanently sealed, self-aligning ball bearings. 
4. Pulleys:  Cast-iron, adjustable-pitch motor pulley. 
5. Fan and motor isolated from exhaust airstream. 

E. Accessories: 
1. Disconnect Switch:  Nonfusible type, with thermal-overload protection mounted outside 

fan housing, factory wired through an internal aluminum conduit. 

F. Roof Curbs:  Galvanized steel; mitered and welded corners; 1-1/2-inch- (40-mm-) thick, rigid, 
fiberglass insulation adhered to inside walls; and 1-1/2-inch (40-mm)

1. Overall Height:  

 wood nailer.  Size as 
required to suit roof opening and fan base. 

18 inches (450 mm)
2. Sound Curb:  Curb with sound-absorbing insulation. 

. 

3. Pitch Mounting:  Manufacture curb for roof slope. 
4. Metal Liner:  Galvanized steel. 
5. Mounting Pedestal:  Galvanized steel with removable access panel. 
6. Vented Curb:  Unlined with louvered vents in vertical sides. 

2.2 CENTRIFUGAL WALL VENTILATORS 

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

1. Acme Engineering & Manufacturing Corporation. 
2. Aerovent; a division of Twin City Fan Companies, Ltd. 
3. Greenheck Fan Corporation. 

B. Housing:  Heavy-gage, removable, spun-aluminum, dome top and outlet baffle; venturi inlet 
cone. 

C. Fan Wheel:  Aluminum hub and wheel with backward-inclined blades. 

D. Belt Drives: 

1. Resiliently mounted to housing. 
2. Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub. 
3. Shaft Bearings:  Permanently lubricated, permanently sealed, self-aligning ball bearings. 
4. Pulleys:  Cast-iron, adjustable-pitch motor pulley. 
5. Fan and motor isolated from exhaust airstream. 

E. Accessories: 

1. Disconnect Switch:  Nonfusible type, with thermal-overload protection mounted inside 
fan housing, factory wired through internal aluminum conduit. 
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2.3 IN-LINE CENTRIFUGAL FANS 

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

1. Acme Engineering & Manufacturing Corporation. 
2. American Coolair Corporation. 
3. Greenheck Fan Corporation. 

B. Housing:  Split, spun aluminum with aluminum straightening vanes, inlet and outlet flanges, 
and support bracket adaptable to floor, side wall, or ceiling mounting. 

C. Belt-Driven Units:  Motor mounted on adjustable base, with adjustable sheaves, enclosure 
around belts within fan housing, and lubricating tubes from fan bearings extended to outside of 
fan housing. 

D. Fan Wheels:  Aluminum, airfoil blades welded to aluminum hub. 

E. Accessories: 

1. Variable-Speed Controller:  Solid-state control to reduce speed from 100 to less than 50 
percent. 

2. Volume-Control Damper:  Manually operated with quadrant lock, located in fan outlet. 
3. Companion Flanges:  For inlet and outlet duct connections. 
4. Fan Guards:  1/2- by 1-inch (13- by 25-mm)

5. Motor and Drive Cover (Belt Guard):  Epoxy-coated steel. 

 mesh of galvanized steel in removable 
frame.  Provide guard for inlet or outlet for units not connected to ductwork. 

2.4 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 
efficiency requirements for motors specified in Section 230513 "Common Motor Requirements 
for HVAC Equipment." 

1. 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. 

B. Enclosure Type:  Totally enclosed, fan cooled. 

2.5 SOURCE QUALITY CONTROL 

A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan 
Sound Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, 
"Reverberant Room Method for Sound Testing of Fans."  Label fans with the AMCA-Certified 
Ratings Seal. 

B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed of 
rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of 
Testing Fans for Aerodynamic Performance Rating."  Label fans with the AMCA-Certified 
Ratings Seal. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install power ventilators level and plumb. 

B. Secure roof-mounted fans to roof curbs with cadmium-plated hardware.  See Section 077200 
"Roof Accessories" for installation of roof curbs. 

C. Ceiling Units:  Suspend units from structure; use steel wire or metal straps. 

D. Support suspended units from structure using threaded steel rods and elastomeric hangers 
having a static deflection of 1 inch (25 mm)

E. Install units with clearances for service and maintenance. 

.  Vibration-control devices are specified in 
Section 230548 "Vibration and Seismic Controls for HVAC Piping and Equipment." 

F. Label units according to requirements specified in Section 230553 "Identification for HVAC 
Piping and Equipment." 

3.2 CONNECTIONS 

A. Drawings indicate general arrangement of ducts and duct accessories.  Make final duct 
connections with flexible connectors.  Flexible connectors are specified in Section 233300 "Air 
Duct Accessories." 

B. Install ducts adjacent to power ventilators to allow service and maintenance. 

C. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 
Systems." 

D. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

3.3 FIELD QUALITY CONTROL 

A. 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. 

B. Tests and Inspections: 

1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that connections to 

ducts and electrical components are complete.  Verify that proper thermal-overload 
protection is installed in motors, starters, and disconnect switches. 

3. Verify that cleaning and adjusting are complete. 
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4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan 
wheel free rotation and smooth bearing operation.  Reconnect fan drive system, align and 
adjust belts, and install belt guards. 

5. Adjust belt tension. 
6. Adjust damper linkages for proper damper operation. 
7. Verify lubrication for bearings and other moving parts. 
8. Verify that manual and automatic volume control and fire and smoke dampers in 

connected ductwork systems are in fully open position. 
9. Disable automatic temperature-control operators, energize motor and adjust fan to 

indicated rpm, and measure and record motor voltage and amperage. 
10. Shut unit down and reconnect automatic temperature-control operators. 
11. Remove and replace malfunctioning units and retest as specified above. 

C. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment. 

D. Prepare test and inspection reports. 

3.4 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

B. Adjust belt tension. 

C. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" 
for testing, adjusting, and balancing procedures. 

D. Replace fan and motor pulleys as required to achieve design airflow. 

E. Lubricate bearings. 

END OF SECTION 233423 
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SECTION 233723 - 

PART 1 - GENERAL 

HVAC GRAVITY VENTILATORS 

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. Roof hoods. 

1.3 PERFORMANCE REQUIREMENTS 

A. Water Entrainment:  Limit water penetration through unit to comply with ASHRAE 62.1. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.5 QUALITY ASSURANCE 

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

1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 
2. AWS D1.3, "Structural Welding Code - Sheet Steel." 

1.6 COORDINATION 

A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with 
actual equipment provided. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Galvanized-Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) zinc coating, mill phosphatized. 
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B. Fasteners:  Same basic metal and alloy as fastened metal or 300 Series stainless steel unless 
otherwise indicated.  Do not use metals that are incompatible with joined materials. 

1. Use types and sizes to suit unit installation conditions. 
2. Use hex-head or Phillips pan-head screws for exposed fasteners unless otherwise 

indicated. 

C. Post-Installed Fasteners for Concrete and Masonry:  Torque-controlled expansion anchors made 
from stainless-steel components, with capability to sustain without failure a load equal to 4 
times the loads imposed for concrete, or 6 times the load imposed for masonry, as determined 
by testing per ASTM E 488, conducted by a qualified independent testing agency. 

2.2 FABRICATION, GENERAL 

A. Factory or shop fabricate gravity ventilators to minimize field splicing and assembly.  
Disassemble units to the minimum extent as necessary for shipping and handling.  Clearly mark 
units for reassembly and coordinated installation. 

B. Fabricate frames, including integral bases, to fit in openings of sizes indicated, with allowances 
made for fabrication and installation tolerances, adjoining material tolerances, and perimeter 
sealant joints. 

C. Fabricate units with closely fitted joints and exposed connections accurately located and 
secured. 

D. Fabricate supports, anchorages, and accessories required for complete assembly. 

E. Perform shop welding by AWS-certified procedures and personnel. 

2.3 ROOF HOODS 

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

1. Acme Engineering & Mfg. Corporation. 
2. Aerovent. 
3. Carnes. 
4. Greenheck Fan Corporation. 
5. JencoFan. 
6. Loren Cook Company. 
7. PennBarry. 

B. Factory or shop fabricate according to SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figures 6-6 and 6-7. 

C. Materials:  Galvanized-steel sheet, minimum 0.064-inch- (1.62-mm-) thick base and 0.040-inch- 
(1.0-mm-) thick hood; suitably reinforced. 
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D. Roof Curbs:  Galvanized-steel sheet; with mitered and welded corners; 1-1/2-inch- (40-mm-) 
thick, rigid fiberglass insulation adhered to inside walls; and 1-1/2-inch (40-mm)

1. Overall Height:  

 wood nailer.  
Size as required to fit roof opening and ventilator base. 

16 inches (400 mm)

E. Bird Screening:  Galvanized-steel, 

. 

1/2-inch- (12.7-mm-) square mesh, 0.041-inch (1.04-mm)

F. Galvanized-Steel Sheet Finish: 

 
wire. 

1. Surface Preparation:  Clean surfaces of dirt, grease, and other contaminants.  Clean 
welds, mechanical connections, and abraded areas and repair galvanizing according to 
ASTM A 780.  Apply a conversion coating suited to the organic coating to be applied 
over it. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install gravity ventilators level, plumb, and at indicated alignment with adjacent work. 

B. Install gravity ventilators with clearances for service and maintenance. 

C. Install perimeter reveals and openings of uniform width for sealants and joint fillers, as 
indicated. 

D. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by applying 
a heavy coating of bituminous paint on surfaces that will be in contact with concrete, masonry, 
or dissimilar metals. 

E. Repair finishes damaged by cutting, welding, soldering, and grinding.  Restore finishes so no 
evidence remains of corrective work.  Return items that cannot be refinished in the field to the 
factory, make required alterations, and refinish entire unit or provide new units. 

3.2 CONNECTIONS 

A. Duct installation and connection requirements are specified in Section 233113 "Metal Ducts.” 
Drawings indicate general arrangement of ducts and duct accessories. 

END OF SECTION 233723 
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SECTION 233813 - 

PART 1 - GENERAL 

COMMERCIAL-KITCHEN HOODS 

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. This Section includes Type I commercial kitchen hoods. 

1.3 DEFINITIONS 

A. Listed Hood:  A hood, factory fabricated and tested for compliance with UL 710 by a testing 
agency acceptable to authorities having jurisdiction. 

B. Standard Hood:  A hood, usually field fabricated, that complies with design, construction, and 
performance criteria of applicable national and local codes. 

C. Type I Hood:  A hood designed for grease exhaust applications. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For the following: 

1. Standard hoods. 
2. Filters/baffles. 
3. Fire-suppression systems. 
4. Lighting fixtures. 

B. Shop Drawings:  Signed and sealed by a qualified professional engineer. 

1. Shop Drawing Scale:  1/4 inch = 1 foot (1:50)
2. Show plan view, elevation view, sections, roughing-in dimensions, service requirements, 

duct connection sizes, and attachments to other work. 

. 

3. Show cooking equipment plan and elevation to confirm minimum code-required 
overhang. 

4. Indicate performance, exhaust and makeup air airflow, and pressure loss at actual Project-
site elevation. 

5. Show water-supply and drain piping connections. 
6. Show control cabinets. 
7. Show fire-protection cylinders, piping, actuation devices, and manual control devices. 
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8. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

9. Design Calculations:  Calculate requirements for selecting seismic restraints. 
10. Wiring Diagrams:  Power, signal, and control wiring. 
11. Piping Diagrams:  Detail fire-suppression piping and components and differentiate 

between manufacturer-installed and field-installed piping.  Include roughing-in 
requirements for drain connections.  Show cooking equipment plan and elevation to 
illustrate fire-suppression nozzle locations. 

a. Piping Diagram Scale:  1/4 inch = 1 foot (1:50)

1.5 COORDINATION 

. 

A. Coordinate equipment layout and installation with adjacent Work, including lighting fixtures, 
HVAC equipment, plumbing, and fire-suppression system components. 

1.6 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Furnish one complete set(s) of grease filters/baffles. 

PART 2 - PRODUCTS 

2.1 HOOD MATERIALS 

A. Stainless-Steel Sheet:  ASTM A 666, Type 304. 

1. Minimum Thickness:  0.037 inch (0.94 mm)
2. Finish:  Comply with SSINA's "Finishes for Stainless Steel" for recommendations for 

applying and designating finishes. 

. 

a. Finish shall be free from tool and die marks and stretch lines and shall have 
uniform, directionally textured, polished finish indicated, free of cross scratches.  
Grain shall run with long dimension of each piece. 

3. Concealed Stainless-Steel Surfaces:  ASTM A 480/A 480M, No. 2B finish (bright, cold-
rolled, unpolished finish). 

4. Exposed Surfaces:  ASTM A 480/A 480M, No. 6 finish (dull satin). 
5. When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign 

matter and leave surfaces chemically clean. 

B. Zinc-Coated Steel Shapes:  ASTM A 36/A 36M, zinc coated according to 
ASTM A 123/A 123M requirements. 
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C. Sealant:  ASTM C 920; Type S, Grade NS, Class 25, Use NT.  Elastomeric sealant shall be NSF 
certified for commercial kitchen hood application.  Sealants, when cured and washed, shall 
comply with requirements in 21 CFR, Section 177.2600, for use in areas that come in contact 
with food. 

1. Color:  As selected by Architect from manufacturer's full range. 
2. Backer Rod:  Closed-cell polyethylene, in diameter larger than joint width. 

D. Sound Dampening:  NSF-certified, nonabsorbent, hard-drying, sound-deadening compound for 
permanent adhesion to metal in minimum 1/8-inch (3-mm)

E. Gaskets:  NSF certified for end-use application indicated; of resilient rubber, neoprene, or PVC 
that is nontoxic, stable, odorless, nonabsorbent, and unaffected by exposure to foods and 
cleaning compounds, and that passes testing according to UL 710. 

 thickness that does not chip, flake, 
or blister. 

2.2 GENERAL HOOD FABRICATION REQUIREMENTS 

A. Welding:  Use welding rod of same composition as metal being welded.  Use methods that 
minimize distortion and develop strength and corrosion resistance of base metal.  Make ductile 
welds free of mechanical imperfections such as gas holes, pits, or cracks. 

1. Welded Butt Joints:  Full-penetration welds for full-joint length.  Make joints flat, 
continuous, and homogenous with sheet metal without relying on straps under seams, 
filling in with solder, or spot welding. 

2. Grind exposed welded joints flush with adjoining material and polish to match adjoining 
surfaces. 

3. Where fasteners are welded to underside of equipment, finish reverse side of weld 
smooth and flush. 

4. Coat concealed stainless-steel welded joints with metallic-based paint to prevent 
corrosion. 

5. After zinc-coated steel is welded, clean welds and abraded areas and apply SSPC-
Paint 20, high-zinc-dust-content, galvanizing repair paint to comply with 
ASTM A 780/A 780M. 

B. For metal butt joints, comply with SMACNA's "Kitchen Ventilation Systems & Food Service 
Equipment Guidelines." 

C. Where stainless steel is joined to a dissimilar metal, use stainless-steel welding material or 
fastening devices. 

D. Form metal with break bends that are not flaky, scaly, or cracked in appearance; where breaks 
mar uniform surface appearance of material, remove marks by grinding, polishing, and 
finishing. 

E. Sheared Metal Edges:  Finish free of burrs, fins, and irregular projections. 

F. In food zones, as defined in NSF, fabricate surfaces free from exposed fasteners. 
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G. Cap exposed fastener threads, including those inside cabinets, with stainless-steel lock washers 
and stainless-steel cap (acorn) nuts. 

H. Fabricate pipe slots on equipment with turned-up edges sized to accommodate service and 
utility lines and mechanical connections. 

I. Fabricate enclosures, including panels, housings, and skirts, to conceal service lines, operating 
components, and mechanical and electrical devices including those inside cabinets, unless 
otherwise indicated. 

J. Fabricate seismic restraints according to SMACNA's "Kitchen Ventilation Systems & Food 
Service Equipment Guidelines," Appendix A, "Seismic Restraint Details." 

K. Fabricate equipment edges and backsplashes according to SMACNA's "Kitchen Ventilation 
Systems & Food Service Equipment Guidelines." 

L. Fabricate enclosure panels to ceiling and wall as follows: 

1. Fabricate panels on all exposed side(s) with same material as hood, and extend from 
ceiling to top of hood canopy and from canopy to wall. 

2. Wall Offset Spacer:  Minimum of 3 inches (75 mm)
3. Wall Shelves and Overshelves:  Fabricate according to SMACNA's "Kitchen Ventilation 

Systems & Food Service Equipment Guidelines," with minimum 

. 

0.0625-inch- (1.58-mm-
)

2.3 TYPE I EXHAUST HOOD FABRICATION 

 thick, stainless-steel shelf tops. 

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

1. Aerolator Systems, Inc. 
2. AHR Metals, Inc.; Air Saver Systems. 
3. Air Tech; Delfield Company (The). 
4. AyrKing Corporation. 
5. Captive-Aire Systems. 
6. Carroll Manufacturing International. 
7. Duke Manufacturing Company. 
8. Gaylord Industries, Inc. 
9. Giles Enterprises, Inc. 
10. Grease Master; a division of Custom Industries, Inc. 
11. Greenheck. 
12. Halton Company. 
13. LCSystems, Inc. 
14. Sturdi-Bilt Restaurant Equipment. 
15. Vent Master; Div. of Garland Commercial Ranges, Ltd. 

B. Weld all joints exposed to grease with continuous welds, and make filters/baffles or grease 
extractors and makeup air diffusers easily accessible for cleaning. 

1. Fabricate hoods according to NSF 2, "Food Equipment." 
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2. Hoods shall be listed and labeled, according to UL 710, by a testing agency acceptable to 
authorities having jurisdiction. 

3. Hoods shall be designed, fabricated, and installed according to NFPA 96. 
4. Include access panels as required for access to fire dampers and fusible links. 
5. Duct Collars:  Minimum 0.0598-inch- (1.5-mm-) thick steel at least 3 inches (75 mm) 

long, continuously welded to top of hood and at corners.  Fabricate a collar with a 0.5-
inch- (13-mm-)

6. Duct-Collar Fire Dampers:  Collar and damper shall comply with UL 710 testing and 
listing required for the entire hood. 

 wide duct flange. 

a. Collar:  Minimum 0.0598-inch- (1.5-mm-) thick stainless steel, at least 3 inches 
(75 mm) long, continuously welded to top of hood and at corners.  Fabricate a 
collar with a minimum 0.5-inch- (13-mm-)

b. Blades:  Minimum 
 wide duct flange. 

0.1046-inch- (2.7-mm-)

c. Blade Pivot and Spring:  Stainless steel. 

 thick stainless steel, counterbalanced to 
remain closed after actuation. 

d. Fusible Link:  Replaceable, 212 deg F (100 deg C)

C. Hood Configuration:  Exhaust and makeup air. 

 rated. 

1. Makeup air shall be introduced through laminar-flow-type, perforated metal panels on 
front of hood canopy. 

D. Hood Style:  Wall-mounted canopy. 

E. Filters/Baffles:  Removable, stainless-steel, with spring-loaded fastening.  Fabricate stainless 
steel for filter frame and removable collection cup and pitched trough.  Exposed surfaces shall 
be pitched to drain to collection cup.  Filters/baffles shall be tested according to UL 1046, 
"Grease Filters for Exhaust Ducts," by an NRTL acceptable to authorities having jurisdiction. 

F. Lighting Fixtures:  Surface-mounted, fluorescent fixtures and lamps with lenses sealed 
vaportight.  Wiring shall be installed in conduit on hood exterior.  Number and location of 
fixtures shall provide a minimum of 70 fc (753 lx) at 30 inches (762 mm)

1. Light switches shall be mounted on front panel of hood canopy. 

 above finished floor. 

2. Lighting Fixtures:  Fluorescent complying with UL 1598. 

G. Comply with requirements in Section 230900 "Instrumentation and Control for HVAC" and 
Section 230993 "Sequence of Operations for HVAC Controls" for hood controls. 

H. Hood Controls:  Hood-mounting control cabinet,fabricated of stainless steel. 

1. Exhaust Fan:  On-off switches shall start and stop the exhaust fan.  Interlock exhaust fan 
with makeup air supply fan to operate simultaneously. Interlock exhaust fan with fire-
suppression system to operate fan(s) during fire-suppression-agent release and to remain 
in operation until manually stopped.  Include red pilot light to indicate fan operation.  
Motor starters shall comply with Section 262913 "Enclosed Controllers." 
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2.4 WET-CHEMICAL FIRE-SUPPRESSION SYSTEM 

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

1. Ansul Incorporated; a Tyco International Ltd. Company. 
2. Badger Fire Protection. 
3. Kidde Fire Systems. 
4. Pyro Chem. 

B. Description:  Engineered distribution piping designed for automatic detection and release or 
manual release of fire-suppression agent by hood operator.  Fire-suppression system shall be 
listed and labeled for complying with NFPA 17A, "Wet Chemical Extinguishing Systems," by a 
qualified testing agency acceptable to authorities having jurisdiction. 

1. Steel Pipe, NPS 2 (DN 50)

2. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300. 

 and Smaller:  ASTM A 53/A 53M, Type S, Grade A, 
Schedule 40, plain ends. 

3. Piping, fusible links and release mechanism, tank containing the suppression agent, and 
controls shall be factory installed.  Controls shall be in stainless-steel control cabinet 
mounted on wall.  Furnish manual pull station for wall mounting.  Exposed piping shall 
be covered with chrome-plated aluminum tubing.  Exposed fittings shall be chrome 
plated. 

4. Liquid Extinguishing Agent:  Noncorrosive, low-pH liquid. 
5. Furnish electric-operated gas shutoff valve with clearly marked open and closed indicator 

for field installation. 
6. Fire-suppression system controls shall be integrated with controls for fans, lights, and 

fuel supply and located in a single cabinet for each group of hoods immediately adjacent. 
7. Wiring shall have color-coded, numbered terminal blocks and grounding bar.  Spare 

terminals for fire alarm, optional wiring to start fan with fire alarm, red pilot light to 
indicate fan operation, and control switches shall all be factory wired in control cabinet 
with relays or starters.  Include spare terminals for fire alarm, and wiring to start fan with 
fire alarm. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance. 

B. Examine roughing-in for piping systems to verify actual locations of piping connections before 
equipment installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

http://www.specagent.com/LookUp/?uid=123456821635&mf=04&src=wd�
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3.2 INSTALLATION 

A. Complete field assembly of hoods where required. 

1. Make closed butt and contact joints that do not require filler. 
2. Grind field welds on stainless-steel equipment smooth, and polish to match adjacent 

finish.  Comply with welding requirements in Part 2 "General Hood Fabrication 
Requirements" Article. 

B. Install hoods and associated services with clearances and access for maintaining, cleaning, and 
servicing hoods, filters/baffles, grease extractor, and fire-suppression systems according to 
manufacturer's written instructions and requirements of authorities having jurisdiction. 

C. Make cutouts in hoods where required to run service lines and to make final connections, and 
seal openings according to UL 1978. 

D. Securely anchor and attach items and accessories to walls, floors, or bases with stainless-steel 
fasteners, unless otherwise indicated. 

E. Install hoods to operate free from vibration. 

F. Install trim strips and similar items requiring fasteners in a bed of sealant.  Fasten with stainless-
steel fasteners at 48 inches (1200 mm)

G. Install sealant in joints between equipment and abutting surfaces with continuous joint backing, 
unless otherwise indicated.  Provide airtight, watertight, vermin-proof, sanitary joints. 

 o.c. maximum. 

H. Install lamps, with maximum recommended wattage, in equipment with integral lighting. 

I. Set initial temperatures, and calibrate sensors. 

J. Set field-adjustable switches. 

3.3 CONNECTIONS 

A. Install piping with clearance to allow service and maintenance. 

B. Connect ducts according to requirements in Section 233300 "Air Duct Accessories." Install 
flexible connectors on makeup air supply duct.  Weld exhaust-duct connections with continuous 
liquid tight joint. 

C. Install fire-suppression piping for remote-mounted suppression systems according to 
NFPA 17A, "Wet Chemical Extinguishing Systems." 

END OF SECTION 233813 
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SECTION 262726 - WIRING DEVICES 

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. This Section includes the following: 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Twist-locking receptacles. 
3. Snap switches and wall-box dimmers. 
4. Communications outlets. 
5. Cord and plug sets. 
6. Floor service outlets, poke-through assemblies, service poles, and multioutlet assemblies. 

B. Related Sections include the following: 

1. Division 27 Section "Communications Horizontal Cabling" for workstation outlets. 

1.3 DEFINITIONS 

A. GFCI:  Ground-fault circuit interrupter. 

B. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 

C. UTP:  Unshielded twisted pair. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Field quality-control test reports. 

C. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing 
label warnings and instruction manuals that include labeling conditions. 

1.5 QUALITY ASSURANCE 

WIRING DEVICES 262726 - 1
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A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one 
source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and 
associated wall plates from a single manufacturer and one source. 

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

C. Comply with NFPA 70. 

1.6 COORDINATION 

A. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 

1. Cord and Plug Sets:  Match equipment requirements. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 

1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour). 
5.  

2.2 STRAIGHT BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 
configuration 5-20R, and UL 498. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Cooper; 5351 (single), 5352 (duplex). 
b. Hubbell; HBL5351 (single), CR5352 (duplex). 
c. Leviton; 5891 (single), 5352 (duplex). 
d. Pass & Seymour; 5381 (single), 5352 (duplex). 

2.3 GFCI RECEPTACLES 

A. General Description:  Straight blade, feed-through type.  Comply with NEMA WD 1, 
NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when 
device is tripped. 
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B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Cooper; GF20. 
b. Pass & Seymour; 2084. 

2.4 TWIST-LOCKING RECEPTACLES 

A. Single Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 
configuration L5-20R, and UL 498. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Cooper; L520R. 
b. Hubbell; HBL2310. 
c. Leviton; 2310. 
d. Pass & Seymour; L520-R. 

2.5 CORD AND PLUG SETS 

A. Description:  Match voltage and current ratings and number of conductors to requirements of 
equipment being connected. 

1. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with 
green-insulated grounding conductor and equipment-rating ampacity plus a minimum of 
30 percent. 

2. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type for 
connection. 

2.6 SNAP SWITCHES 

A. Comply with NEMA WD 1 and UL 20. 

B. Switches, 120/277 V, 20 A: 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way). 
b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224 

(four way). 
c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four 

way). 
d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 

20AC4 (four way). 
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2.7 COMMUNICATIONS OUTLETS 

A. Telephone Outlet: 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Cooper; 3560-6. 
b. Leviton; 40649. 

2. Description:  Single RJ-45 jack for terminating 100-ohm, balanced, four-pair UTP; 
TIA/EIA-568-B.1; complying with Category 5e.  Comply with UL 1863. 

2.8 WALL PLATES 

A. Single and combination types to match corresponding wiring devices. 

1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces:  Smooth, high-impact thermoplastic. 
3. Material for Unfinished Spaces:  Galvanized steel. 

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-
resistant , die-cast aluminum with lockable cover. 

2.9 FLOOR SERVICE FITTINGS 

A. Type:  Modular, flush-type, dual-service units suitable for wiring method used. 

B. Compartments:  Barrier separates power from voice and data communication cabling. 

C. Service Plate:  Round, solid brass with satin finish. 

D. Power Receptacle:  NEMA WD 6 configuration 5-20R, gray finish, unless otherwise indicated. 

E. Voice and Data Communication Outlet:  Two modular, keyed, color-coded, RJ-45 Category 5e 
jacks for UTP cable. 

2.10 POKE-THROUGH ASSEMBLIES 

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

1. Hubbell Incorporated; Wiring Device-Kellems. 
2. Pass & Seymour/Legrand; Wiring Devices & Accessories. 
3. Square D/ Schneider Electric. 
4. Thomas & Betts Corporation. 
5. Wiremold Company (The). 
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B. Description:  Factory-fabricated and -wired assembly of below-floor junction box with 
multichanneled, through-floor raceway/firestop unit and detachable matching floor service 
outlet assembly. Coordinate with IT specifications. 

1. Service Outlet Assembly:  Flush type with four simplex receptacles and space for four 
RJ-45 jacks. 

2. Size:  Selected to fit nominal 4-inch cored holes in floor and matched to floor thickness. 
3. Fire Rating:  Unit is listed and labeled for fire rating of floor-ceiling assembly. 
4. Closure Plug:  Arranged to close unused 4-inch cored openings and reestablish fire rating 

of floor. 
5. Wiring Raceways and Compartments:  For a minimum of four No. 12 AWG conductors 

and a minimum of four, 4-pair, Category 5e voice and data communication cables. 

2.11 FINISHES 

A. Color:  Wiring device catalog numbers in Section Text do not designate device color. 

1. Wiring Devices Connected to Normal Power System:  White, unless otherwise indicated 
or required by NFPA 70 or device listing. 

2. Wiring Devices Connected to Emergency Power System:  Red. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise 
noted. 

B. Coordination with Other Trades: 

1. Take steps to insure that devices and their boxes are protected.  Do not place wall finish 
materials over device boxes and do not cut holes for boxes with routers that are guided by 
riding against outside of the boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until just before they are spliced or terminated on 
devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails. 
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4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted provided the outlet box is large enough. 

D. Device Installation: 

1. Replace all devices that have been in temporary use during construction or that show 
signs that they were installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 
5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 

conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw. 
6. Use a torque screwdriver when a torque is recommended or required by the manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device 

mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted 
receptacles to the right. 

F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 

G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension 
vertical and with grounding terminal of receptacles on top.  Group adjacent switches under 
single, multigang wall plates. 

H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and 
furnishings. 

3.2 IDENTIFICATION 

A. Comply with Division 26 Section "Identification for Electrical Systems." 

1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot, 
stamped or engraved machine printing with black-filled lettering on face of plate, and 
durable wire markers or tags inside outlet boxes. 

3.3 FIELD QUALITY CONTROL 

WIRING DEVICES 262726 - 6



Chesterfield Fire & EMS Kitchen Hoods                                                              Wiley|Wilson 
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WIRING DEVICES 262726 - 7

A. Perform tests and inspections and prepare test reports. 

1. In healthcare facilities, prepare reports that comply with recommendations in NFPA 99. 
2. Test Instruments:  Use instruments that comply with UL 1436. 
3. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital 

readout or illuminated LED indicators of measurement. 

B. Tests for Convenience Receptacles: 

1. Line Voltage:  Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable. 
3. Ground Impedance:  Values of up to 2 ohms are acceptable. 
4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems.  Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above. 

C. Test straight blade for the retention force of the grounding blade according to NFPA 99.  
Retention force shall be not less than 4 oz. 

END OF SECTION 262726 
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SECTION 230513 - 

PART 1 - GENERAL 

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

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 general requirements for single-phase and polyphase, general-purpose, 
horizontal, small and medium, squirrel-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. 

1.3 COORDINATION 

A. 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 load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 

A. Comply with NEMA MG 1 unless otherwise indicated. 

B. Comply with IEEE 841 for severe-duty motors. 

2.2 MOTOR CHARACTERISTICS 

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

B. 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. 

 above sea level. 
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2.3 POLYPHASE MOTORS 

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

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

C. Service Factor:  1.15. 

D. Multispeed Motors:  Variable torque. 

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

E. Multispeed Motors:  Separate winding for each speed. 

F. Rotor:  Random-wound, squirrel cage. 

G. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading. 

H. Temperature Rise:  Match insulation rating. 

I. Insulation:  Class F. 

J. 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. 

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

2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS 

A. 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. 

B. Severe-Duty Motors:  Comply with IEEE 841, with 1.15 minimum service factor. 

2.5 SINGLE-PHASE MOTORS 

A. 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. 

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

C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 
thrust loading. 
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D. Motors 1/20 HP and Smaller:  Shaded-pole type. 

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 230513 
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	ATTACHMENT A
	Merged Attachment A
	099300 fl - staining and transparent finishing
	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 surface preparation and application of wood finishes on the following substrates:
	1. Interior Substrates:
	a. Exposed glued-laminated beams and columns.
	b. Exposed dimension lumber (rough carpentry).
	c. Dressed lumber (finish carpentry).
	d. Exposed wood panel products.



	1.3 DEFINITIONS
	A. Gloss Level 1:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523.
	B. Gloss Level 4:  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to ASTM D 523.
	C. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523.
	D. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523.
	E. Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include preparation requirements and application instructions.
	B. Samples for Initial Selection:  For each type of product indicated.
	C. Samples for Verification:  For each type of finish system and in each color and gloss of finish indicated.
	1. Submit Samples on representative samples of actual wood substrates, 2T8 inches2T square or 2T8 inches2T long.
	2. Label each Sample for location and application area.

	D. Product List:  For each product indicated, include the following:
	1. Cross-reference to finish system and locations of application areas.  Use same designations indicated on Drawings and in schedules.
	2. Printout of current "MPI Approved Products List" for each product category specified in Part 2, with the product proposed for use highlighted.
	3. VOC content.


	1.5 QUALITY ASSURANCE
	A. Mockups:  Apply mockups of each finish system indicated and each color selected to verify preliminary selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Architect will select one surface to represent surfaces and conditions for application of each type of finish system and substrate.
	a. Vertical and Horizontal Surfaces:  Provide samples of at least 2T100 sq. ft.2T.
	b. Other Items:  Architect will designate items or areas required.

	2. Final approval of stain color selections will be based on mockups.
	a. If preliminary stain color selections are not approved, apply additional mockups of additional stain colors selected by Architect at no added cost to Owner.



	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 2T45 deg F2T.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.7 FIELD CONDITIONS
	A. Apply finishes only when temperature of surfaces to be finished and ambient air temperatures are between 2T50 and 95 deg F2T.
	B. Do not apply finishes when relative humidity exceeds 85 percent; at temperatures less than 2T5 deg F2T above the dew point; or to damp or wet surfaces.
	C. Do not apply exterior finishes in snow, rain, fog, or mist.
	D. Preference to refinishing to be removed from the site and shop-stained finishes.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. 5TUManufacturersU5T:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. 5TUBehr Process CorporationU5T.
	2. 5TUBenjamin Moore & CoU5T.
	3. 5TUBennette Paint Mfg. Co., IncU5T.
	4. 5TUCloverdale PaintU5T.
	5. 5TUColor Wheel Paints & CoatingsU5T.
	6. 5TUColumbia Paint & CoatingsU5T.
	7. 5TUDavis Paint CompanyU5T.
	8. 5TUDiamond Vogel PaintsU5T.
	9. 5TUDunn-Edwards CorporationU5T.
	10. 5TUDurant Paints IncU5T.
	11. 5TUDuron, IncU5T.
	12. 5TUEuclid Chemical CompanyU5T.
	13. 5TUFarrell-CalhounU5T.
	14. 5TUICI PaintsU5T.
	15. 5TUICI Paints (Canada)U5T.
	16. 5TUM.A.B. PaintsU5T.
	17. 5TUMcCormick PaintsU5T.
	18. 5TUMiller PaintU5T.
	19. 5TUMills PaintU5T.
	20. 5TUParker Paint Mfg. Co. IncU5T.
	21. 5TUPPG Architectural Finishes, IncU5T.
	22. 5TUPratt & LambertU5T.
	23. 5TURodda Paint CoU5T.
	24. 5TUSherwin-Williams Company (The)U5T.
	25. 5TUSico, IncU5T.
	26. 5TUTarget CoatingsU5T.
	27. 5TUVista PaintU5T.
	28. 5TUZinsserU5T.

	B. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to products listed in other Part 2 articles for the category indicated.

	2.2 MATERIALS, GENERAL
	A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed in its "MPI Approved Products List."
	B. Material Compatibility:
	1. Provide materials for use within each finish system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a finish system, provide products recommended in writing by manufacturers of topcoat for use in finish system and on substrate indicated.

	C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction and, for interior stains and finishes applied at project site or shop finishes, the following VOC limits, exclusive of colorants added to a tint base, when calculated�
	1. Clear Wood Finishes, Varnishes:  VOC not more than 350 g/L.
	2. Shellacs, Clear:  VOC not more than 730 g/L.
	3. Stains:  VOC not more than 250 g/L.
	4. Primers, Sealers, and Undercoaters:  200 g/L.

	D. Low-Emitting Materials:  Interior stains and finishes shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Sma�
	E. Stain Colors:  to match existing to remain wood cabinets.

	2.3 WOOD FILLERS
	A. Wood Filler Paste:  MPI #91.
	1. Only as required to fill damaged existing wood.


	2.4 STAINS
	A. Stain, Semi-Transparent, for Interior Wood:  MPI #90.
	1. Match existing to remaining wood cabinets.


	2.5 POLYURETHANE VARNISHES
	A. Varnish, Interior, Polyurethane, Oil-Modified, Satin (Gloss Level 4):  MPI #57.
	1. Match existing to remaining cabinets gloss level.

	B. Varnish, Interior, Polyurethane, Oil-Modified, Gloss (Gloss Level 6):[  MPI #56.]
	1. Match existing to remaining cabinets gloss level.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Interior Wood Substrates:  9 percent, when measured with an electronic moisture meter.
	C. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	D. Proceed with finish application only after unsatisfactory conditions have been corrected.
	1. Beginning finish application constitutes Contractor's acceptance of substrates and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparation and finishing.
	1. After completing finishing operations, use workers skilled in the trades involved to reinstall items that were removed.  Remove surface-applied protection if any.

	C. Clean and prepare surfaces to be finished according to manufacturer's written instructions for each particular substrate condition and as specified.
	1. Remove dust, dirt, oil, and grease by washing with a detergent solution; rinse thoroughly with clean water and allow to dry.  Remove grade stamps and pencil marks by sanding lightly.  Remove loose wood fibers by brushing.
	2. Remove mildew by scrubbing with a commercial wash formulated for mildew removal and as recommended by stain manufacturer.

	D. Interior Wood Substrates:
	1. Scrape and clean knots, and apply coat of knot sealer before applying primer.
	2. Apply wood filler paste to open-grain woods, as defined in "MPI Architectural Painting Specification Manual," to produce smooth, glasslike finish.
	3. Sand surfaces that will be exposed to view and dust off.
	4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood filler.  Sand smooth when dried.


	3.3 APPLICATION
	A. Apply finishes according to manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual."
	1. Use applicators and techniques suited for finish and substrate indicated.
	2. Finish surfaces behind movable equipment and furniture same as similar exposed surfaces.
	3. Do not apply finishes over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.

	B. Apply finishes to produce surface films without cloudiness, holidays, lap marks, brush marks, runs, ropiness, or other surface imperfections.

	3.4 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing finish application, clean spattered surfaces.  Remove spattered materials by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from finish application.  Correct damage by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced finished wood surfaces.

	3.5 INTERIOR WOOD-FINISH-SYSTEM SCHEDULE
	A. Wood substrates, nontraffic surfaces, including wood trim architectural woodwork wood-based panel products.
	1. Semitransparent Stain System:
	a. Prime Coat:  Stain, semi-transparent, matching topcoat.
	b. Topcoat:  Stain, semi-transparent, for interior wood, MPI #90.

	2. Polyurethane Varnish over Stain System:
	a. Stain Coat:  Stain, semi-transparent, for interior wood, MPI #90.
	b. First Intermediate Coat:  Polyurethane varnish matching topcoat.
	c. Second Intermediate Coat:  Polyurethane varnish matching topcoat.
	d. Topcoat:  Varnish, interior, polyurethane, oil-modified, satin (Gloss Level 4), MPI #57. Match existing gloss levels.
	e. Topcoat:  Varnish, interior, polyurethane, oil-modified, gloss (Gloss Level 6), MPI #56. Match existing gloss levels.





	089119 fl - fixed louvers
	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. Fixed, extruded-aluminum louvers.


	1.3 DEFINITIONS
	A. Louver Terminology:  Definitions of terms for metal louvers contained in AMCA 501 apply to this Section unless otherwise defined in this Section or in referenced standards.
	B. Horizontal Louver:  Louver with horizontal blades (i.e., the axes of the blades are horizontal).
	C. Vertical Louver:  Louver with vertical blades (i.e., the axes of the blades are vertical).
	D. Drainable-Blade Louver:  Louver with blades having gutters that collect water and drain it to channels in jambs and mullions, which carry it to bottom of unit and away from opening.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. For louvers specified to bear AMCA seal, include printed catalog pages showing specified models with appropriate AMCA Certified Ratings Seals.

	B. Shop Drawings:  For louvers and accessories.  Include plans, elevations, sections, details, and attachments to other work.  Show frame profiles and blade profiles, angles, and spacing.
	1. Show weep paths, gaskets, flashing, sealant, and other means of preventing water intrusion.
	2. Show mullion profiles and locations to match existing louver profiles.

	C. Samples:  Of metal finish required to match existing louver color.
	D. Delegated-Design Submittal:  For louvers indicated to comply with structural performance requirements, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.5 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  Based on evaluation of comprehensive tests performed according to AMCA 500-L by a qualified testing agency or by manufacturer and witnessed by a qualified testing agency, for each type of louver and showing compliance with perform�
	B. Windborne-debris-impact-resistance test reports.

	1.6 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."


	1.7 FIELD CONDITIONS
	A. Field Measurements:  Verify actual dimensions of openings by field measurements before fabrication.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations:  Obtain louver from single source from a single manufacturer where indicated to be of same type, design, or factory-applied color finish.

	2.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design louver, including comprehensive engineering analysis by a qualified professional engineer, using structural performance requirements and design criteria indicated.
	B. Structural Performance:  Louvers shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated without permanent deformation of louver components, noise or metal fatigue caused by louver-b�
	1. Wind Loads:  Determine loads based on a uniform pressure of 2T30 lbf/sq. ft.2T, acting inward or outward.

	C. Windborne-Debris-Impact Resistance:  Louvers located within 2T30 feet2T of grade shall pass basic-protection, large-missile testing requirements in ASTM E 1996 for  exposure category is Wind Zone 1 when tested according to ASTM E 1886.  Test specimens s�
	D. Louver Performance Ratings:  Provide louvers complying with requirements specified, as demonstrated by testing manufacturer's stock units identical to those provided, except for length and width according to AMCA 500-L.
	E. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes.
	1. Temperature Change (Range):  2T120 deg F2T, ambient; 2T180 deg F2T, material surfaces.

	F. SMACNA Standard:  Comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" for fabrication, construction details, and installation procedures.

	2.3 FIXED, EXTRUDED-ALUMINUM LOUVERS
	A. Horizontal, Continuous-Line, Drainable-Blade Louver similar in appearance to existing louver:  Drainable-blade louver with blade gutters (drains) in rear two-thirds of blades only and with semirecessed mullions capable of collecting and draining water f�
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. 5TUBasis-of-Design ProductU5T:  Subject to compliance with requirements, provide or comparable product by one of the following:
	a. 5TUAirolite Company, LLC (The)U5T.
	b. 5TUAll-Lite Architectural ProductsU5T.
	c. 5TUArchitectural Louvers; Harray, LLCU5T.
	d. 5TUArrow United Industries; a division of Mestek, IncU5T.
	e. 5TUConstruction Specialties, IncU5T.
	f. 5TUGreenheck Fan CorporationU5T.
	g. 5TUPottorffU5T.
	h. 5TURuskin Company; Tomkins PLCU5T.

	3. Louver size: 24 inches x 24 inches high
	4. Louver Depth:  2T6 inches2T.
	5. Frame and Blade Nominal Thickness:  Not less than 2T0.080 inch2T.
	6. Louver Performance Ratings:
	a. Free Area:  Not less than 50% for 2T24-inch-2T wide by 2T24 inch 2T high louver.
	b. Point of Beginning Water Penetration:  Not less than 2T850 fpm2T.
	c. Air Performance:  Not more than 2T0.10-inch wg2T static pressure drop at 2T800-fpm2T free-area intake velocity.



	2.4 LOUVER SCREENS
	A. General:  Provide screen at each exterior louver.
	1. Screen Location for Fixed Louvers:  Interior face.
	2. Screening Type: Bird screening and Insect screening.

	B. Secure screen frames to louver frames with machine screws with heads finished to match louver, spaced a maximum of 2T6 inches2T from each corner and at 2T12 inches2T o.c.
	C. Louver Screen Frames:  Fabricate with mitered corners to louver sizes indicated.
	1. Metal:  Same type and form of metal as indicated for louver to which screens are attached. Reinforce extruded-aluminum screen frames at corners with clips.
	2. Finish:  Mill finish unless otherwise indicated.
	3. Type:  Rewirable frames with a driven spline or insert.

	D. Louver Screening for Aluminum Louvers:
	1. Bird Screening:  Aluminum, 2T1/2-inch-2T square mesh, 2T0.063-inch2T wire.
	2. Insect Screening:  Aluminum, 2T18-by-162T mesh, 2T0.012-inch2T wire.


	2.5 MATERIALS
	A. Aluminum Extrusions:  2TASTM B 2212T, Alloy 6063-T5, T-52, or T6.
	B. Aluminum Sheet:  2TASTM B 2092T, Alloy 3003 or 5005 with temper as required for forming, or as otherwise recommended by metal producer for required finish.
	C. Fasteners:  Use types and sizes to suit unit installation conditions.
	1. Use Phillips flat-head screws for exposed fasteners unless otherwise indicated.
	2. For fastening aluminum, use aluminum or 300 series stainless-steel fasteners.
	3. For fastening galvanized steel, use hot-dip-galvanized steel or 300 series stainless-steel fasteners.
	4. For fastening stainless steel, use 300 series stainless-steel fasteners.
	5. For color-finished louvers, use fasteners with heads that match color of louvers.

	D. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187 as required in lieu of a separator sheet for dissimilar metals.

	2.6 FABRICATION
	A. Factory assemble louvers to minimize field splicing and assembly.  Disassemble units as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.
	B. Vertical Assemblies:  Where height of louver units exceeds fabrication and handling limitations, fabricate units to permit field-bolted assembly with close-fitting joints in jambs and mullions, reinforced with splice plates.
	1. Continuous Vertical Assemblies:  Fabricate units without interrupting blade-spacing pattern.

	C. Maintain equal louver blade spacing, including separation between blades and frames at head and sill, to produce uniform appearance.
	D. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances made for fabrication and installation tolerances, adjoining material tolerances, and perimeter sealant joints.
	1. Frame Type:  Exterior flange unless otherwise indicated.

	E. Include supports, anchorages, and accessories required for complete assembly.
	F. Provide vertical mullions of type and at spacings indicated, but not more than is recommended by manufacturer, or 2T72 inches2T o.c., whichever is less.
	1. Match exposure of existing louvers.
	2. Exterior Corners:  Prefabricated corner units with mitered and welded blades semirecessed mullions at corners.

	G. Provide subsills made of same material as louvers for recessed louvers.
	H. Join frame members to each other and to fixed louver blades with fillet welds concealed from view unless otherwise indicated or size of louver assembly makes bolted connections between frame members necessary.

	2.7 ALUMINUM FINISHES
	A. Finish louvers after assembly.
	B. Color Anodic Finish:  AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker.
	1. Color:  Match the color of existing louvers

	C. Baked-Enamel or Powder-Coat Finish:  AAMA 2603 except with a minimum dry film thickness of 2T1.5 mils2T.  Comply with coating manufacturer's written instructions for cleaning, conversion coating, and applying and baking finish.
	1. Color and Gloss:  Match color and gloss level of existing louvers.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and openings, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of anchorages that are to be embedded in concrete or masonry construction.  Coordinate delivery of such items to Project site.

	3.3 INSTALLATION
	A. Locate and place louvers level, plumb, and at indicated alignment with adjacent work.
	B. Use concealed anchorages where possible.  Provide washers fitted to screws where required to protect metal surfaces and to make a weathertight connection.
	C. Form closely fitted joints with exposed connections accurately located and secured.
	D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as indicated.
	E. Protect unpainted galvanized and nonferrous-metal surfaces that are in contact with concrete, masonry, or dissimilar metals from corrosion and galvanic action by applying a heavy coating of bituminous paint or by separating surfaces with waterproof gask�
	F. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, where weathertight louver joints are required.  Comply with Section 079200 "Joint Sealants" for sealants applied during louver installation.

	3.4 ADJUSTING AND CLEANING
	A. Clean exposed louver surfaces that are not protected by temporary covering, to remove fingerprints and soil during construction period.  Do not let soil accumulate during construction period.
	B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not harmful to finishes.  Thoroughly rinse surfaces and dry.
	C. Restore louvers damaged during installation and construction so no evidence remains of corrective work.  If results of restoration are unsuccessful, as determined by Architect, remove damaged units and replace with new units.
	1. Touch up minor abrasions in finishes with air-dried coating that matches color and gloss of, and is compatible with, factory-applied finish coating.




	092216 fl - non-structural metal framing
	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. Suspension systems for interior gypsum and soffits.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Evaluation Reports:  For dimpled steel studs and runners, from ICC-ES.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-load-bearing steel framing, provide materials and construction identical to those tested in assembly indicated, according to ASTM E 119 by an independent test
	B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated, according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.

	2.2 FRAMING SYSTEMS
	A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.
	1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal unless otherwise indicated.
	2. Protective Coating:  Coating with equivalent corrosion resistance of ASTM A 653/A 653M, 2TG402T6T (Z120)6T, hot-dip galvanized unless otherwise indicated.

	B. Studs and Runners:  ASTM C 645.  Use either steel studs and runners or dimpled steel studs and runners.
	1. Steel Studs and Runners:
	a. Minimum Base-Metal Thickness:  2T0.018 inch2T6T (0.45 mm) 2T6T0.027 inch2T6T (0.68 mm)6T.
	b. Depth:  2T3-5/8 inches2T6T (92 mm) 2T6T4 inches2T6T (102 mm)2T6T1-5/8 inches2T6T (41 mm)6T.



	2.3 SUSPENSION SYSTEMS
	A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 2T0.062-inch-2T6T (1.59-mm-)6T diameter wire, or double strand of 2T0.048-inch-2T6T (1.21-mm-)6T diameter wire.
	B. Hanger Attachments to Concrete:
	1. Powder-Actuated Fasteners:  Suitable for application indicated, fabricated from corrosion-resistant materials with clips or other devices for attaching hangers of type indicated, and capable of sustaining, without failure, a load equal to 10 times that �

	C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 2T0.16 inch2T6T (4.12 mm)6T in diameter.
	D. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 2T0.053 inch2T6T (1.34 mm)6T and minimum 2T1/2-inch-2T6T (13-mm-)6T wide flanges.
	1. Depth:  As indicated on Drawings.

	E. Furring Channels (Furring Members):
	1. Cold-Rolled Channels:  2T0.053-inch2T6T (1.34-mm)6T uncoated-steel thickness, with minimum 2T1/2-inch-2T6T (13-mm-)6T wide flanges, 2T3/4 inch2T6T (19 mm)6T deep.
	2. Steel Studs and Runners:  ASTM C 645.
	a. Minimum Base-Metal Thickness:  2T0.027 inch2T6T (0.68 mm)6T.
	b. Depth:  As indicated on Drawings 2T1-5/8 inches2T6T (41 mm)6T.

	3. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 2T7/8 inch2T6T (22 mm)6T deep.
	a. Minimum Base-Metal Thickness:  2T0.018 inch2T6T (0.45 mm)6T.



	2.4 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards.
	1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.

	B. Isolation Strip at Exterior Walls:  Provide one of the following:
	1. Asphalt-Saturated Organic Felt:  ASTM D 226, Type I (No. 15 asphalt felt), nonperforated.
	2. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener penetration without foam displacement, 2T1/8 inch2T6T (3.2 mm)6T thick, in width to suit steel stud size.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in anchors, and structural framing, for compliance with requirements and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Suspended Assemblies:  Coordinate installation of suspension systems with installation of overhead structure to ensure that inserts and other provisions for anchorages to building structure have been installed to receive hangers at spacing required to s�
	1. Furnish concrete inserts and other devices indicated to other trades for installation in advance of time needed for coordination and construction.


	3.3 INSTALLATION, GENERAL
	A. Installation Standard:  ASTM C 754.
	1. Gypsum Plaster Assemblies:  Also comply with requirements in ASTM C 841 that apply to framing installation.
	2. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply to framing installation.

	B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	C. Install bracing at terminations in assemblies.
	D. Do not bridge building control and expansion joints with non-load-bearing steel framing members.  Frame both sides of joints independently.

	3.4 INSTALLING FRAMED ASSEMBLIES
	A. Install framing system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	1. Single-Layer Application:  [2T16 inches2T6T (406 mm)6T] [2T24 inches2T6T (610 mm)6T] o.c. unless otherwise indicated.

	B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	C. Install studs so flanges within framing system point in same direction.
	D. Install tracks trusses and overhead supports.  Extend framing full height to structural supports or substrates above suspended ceilings except where partitions are indicated to terminate at suspended ceilings.  Continue framing around ducts penetrating �
	1. Other Framed Openings:  Frame openings other than door openings the same as required for door openings unless otherwise indicated.  Install framing below sills of openings to match framing required above door heads.
	2. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated assembly indicated and support closures and to make partitions continuous from floor to underside of solid structure.
	a. Firestop Track:  Where indicated, install to maintain continuity of fire-resistance-rated assembly indicated.

	3. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated.
	4. Curved Partitions:
	a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs.
	b. Begin and end each arc with a stud, and space intermediate studs equally along arcs.  On straight lengths of no fewer than two studs at ends of arcs, place studs 2T6 inches2T6T (150 mm)6T o.c.


	E. Direct Furring:
	1. Screw to wood framing.
	2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 2T24 inches2T6T (610 mm)6T o.c.

	F. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 2T1/8 inch2T6T (3 mm)6T from the plane formed by faces of adjacent framing.

	3.5 INSTALLING SUSPENSION SYSTEMS
	A. Install suspension system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	1. Hangers:  2T48 inches2T6T (1219 mm)6T o.c or less as required.
	2. Carrying Channels (Main Runners):  2T48 inches2T6T (1219 mm)6T o.c.
	3. Furring Channels (Furring Members):  2T24 inches2T6T (610 mm)6T o.c.

	B. Isolate suspension systems from building structure where they abut or are penetrated by building structure to prevent transfer of loading imposed by structural movement.
	C. Suspend hangers from building structure as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structural or suspension system.
	a. Splay hangers only where required to miss obstructions and offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.

	2. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with locations of hangers required to support standard suspension system members, install supplemental suspension members and hangers in the form o�
	a. Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced installation standards.

	3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or to inserts, eye screws, or other devices and fasteners that are secure and appropriate for substrate, and in a manner that will not cause hangers to deteriorate or otherwi�
	4. Flat Hangers:  Secure to structure, including intermediate framing members, by attaching to inserts, eye screws, or other devices and fasteners that are secure and appropriate for structure and hanger, and in a manner that will not cause hangers to dete�
	5. Do not attach hangers to steel roof deck.
	6. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger inserts that extend through forms.
	7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
	8. Do not connect or suspend steel framing from ducts, pipes, or conduit.

	D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports.
	E. Seismic Bracing:  Sway-brace suspension systems with hangers used for support.
	F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other and butt-cut to fit into wall track.
	G. Installation Tolerances:  Install suspension systems that are level to within 2T1/8 inch in 12 feet2T6T (3 mm in 3.6 m)6T measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive finishes.�



	099123 fl - interior painting
	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 surface preparation and the application of paint systems on the following interior substrates:
	1. Concrete masonry units (CMU).
	2. Wood.
	3. Gypsum board.

	B. Related Requirements:
	1. Section 099300 "Staining and Transparent Finishing" for surface preparation and the application of wood stains and transparent finishes on interior wood substrates.


	1.3 DEFINITIONS
	A. Gloss Level 1:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523.
	B. Gloss Level 2:  Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	C. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	D. Gloss Level 4:  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to ASTM D 523.
	E. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523.
	F. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523.
	G. Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.  Include preparation requirements and application instructions.
	B. Samples for Initial Selection:  For each type of topcoat product.
	C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat.
	1. Submit Samples on rigid backing, 2T8 inches2T square.
	2. Step coats on Samples to show each coat required for system.
	3. Label each coat of each Sample.
	4. Label each Sample for location and application area.

	D. Product List:  For each product indicated, include the following:
	1. Cross-reference to paint system and locations of application areas.  Use same designations indicated on Drawings and in schedules.
	2. Printout of current "MPI Approved Products List" for each product category specified in Part 2, with the proposed product highlighted.
	3. VOC content.


	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, from the same product run, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Paint:  The remainder of one gallon for touch up on CMU or gypsum finishes.


	1.6 QUALITY ASSURANCE
	A. Mockups:  Apply mockups of each paint system indicated and each color and finish selected to verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Architect will select one surface to represent existing surfaces and conditions for application of each paint system to match existing finish system specified in Part 3.
	a. Vertical and Horizontal Surfaces:  Provide samples of at least 2T100 sq. ft.

	2. Final approval of color selections will be based on matching existing finish colors, gloss level.
	3. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	4. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 2T45 deg F2T.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.8 FIELD CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 2T50 and 95 deg F2T.
	B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 2T5 deg F2T above the dew point; or to damp or wet surfaces.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. 5TUManufacturersU5T:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. 5TUBehr Process CorporationU5T.
	2. 5TUBenjamin Moore & CoU5T.
	3. 5TUBennette Paint Manufacturing Company, IncU5T.
	4. 5TUCloverdale PaintU5T.
	5. 5TUColor Wheel Paints & CoatingsU5T.
	6. 5TUColumbia Paint & CoatingsU5T.
	7. 5TUDavis Paint CompanyU5T.
	8. 5TUDuron, IncU5T.
	9. 5TUEuclid Chemical CompanyU5T.
	10. 5TUICI PaintsU5T.
	11. 5TUKelly-Moore PaintsU5T.
	12. 5TUM.A.B. PaintsU5T.
	13. 5TUMcCormick PaintsU5T.
	14. 5TUMicroblend Technologies IncU5T.
	15. 5TUMiller PaintU5T.
	16. 5TUMills PaintU5T.
	17. 5TUPARA PaintsU5T.
	18. 5TUParker Paint Mfg. Co. IncU5T.
	19. 5TUPPG Architectural Finishes, IncU5T.
	20. 5TUPratt & LambertU5T.
	21. 5TUScott PaintU5T.
	22. 5TUSherwin-Williams Company (The)U5T.
	23. 5TUSico, IncU5T.
	24. 5TUSouthern Diversified Products, LLCU5T.
	25. 5TUVista PaintU5T.
	26. 5TUZinsserU5T.

	B. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to products listed in other Part 2 articles for the paint category indicated.

	2.2 PAINT, GENERAL
	A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed in its "MPI Approved Products List."
	B. Material Compatibility:
	1. Provide materials for use within each paint system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a paint system, provide products recommended in writing by manufacturers of topcoat for use in paint system and on substrate indicated.

	C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction[ and, for interior paints and coatings applied at Project site, the following VOC limits, exclusive of colorants added to a tint base, when calculated according to 40�
	1. Flat Paints and Coatings:  50 g/L.
	2. Nonflat Paints and Coatings:  150 g/L.
	3. Dry-Fog Coatings:  400 g/L.
	4. Primers, Sealers, and Undercoaters:  200 g/L.
	5. Anticorrosive and Antirust Paints Applied to Ferrous Metals:  250 g/L.
	6. Zinc-Rich Industrial Maintenance Primers:  340 g/L.
	7. Pretreatment Wash Primers:  420 g/L.
	8. Floor Coatings:  100 g/L.
	9. Shellacs, Clear:  730 g/L.
	10. Shellacs, Pigmented:  550 g/L.

	D. Low-Emitting Materials:  Interior paints and coatings shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Sma�
	E. Colors:  To match each existing facility paint color scheme.
	1. 10 percent of surface area will be painted with deep tones.


	2.3 BLOCK FILLERS
	A. Block Filler, Latex, Interior/Exterior:  MPI #4 not required on existing painted CMU.

	2.4 PRIMERS/SEALERS
	A. Primer Sealer, Interior, Institutional Low Odor/VOC:  MPI #149.
	B. Primer, Bonding, Water Based:  MPI #17 at new gypsum surface.

	2.5 WATER-BASED PAINTS
	A.  Match existing gloss level for each application.
	B. Latex, Interior, Institutional Low Odor/VOC, Flat (Gloss Level 1):  MPI #143.
	1. Paint existing ceiling to match.

	C. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 3):  MPI #145.
	1. At gypsum soffits, to match existing gloss levels.

	D. Latex, Interior, Institutional Low Odor/VOC, Semi-Gloss (Gloss Level 5):  MPI #147.
	1. At concrete masonry unit walls, to match existing gloss levels.


	2.6 ALUMINUM PAINT
	A. Aluminum Paint:  MPI #1.
	1. Where required to match existing finishes.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	1. Masonry (Clay and CMU):  12 percent.
	2. Wood:  15 percent.
	3. Gypsum Board:  12 percent.

	C. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth.
	D. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Application of coating indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" applicable to substrates indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparation a�
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed.  Remove surface-applied protection if any.

	C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to produce paint systems indicated.

	D. Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces or mortar joints exceed that permitted in manufacturer's written instructions.
	E. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using methods recommended in writing by paint manufacturer.
	1. SSPC-SP 2, "Hand Tool Cleaning."
	2. SSPC-SP 3, "Power Tool Cleaning."

	F. Aluminum Substrates:  Remove loose surface oxidation.

	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI Manual."
	1. Use applicators and techniques suited for paint and substrate indicated.
	2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  Before final installation, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	3. Paint front and backsides of access panels, removable or hinged covers, and similar hinged items to match exposed surfaces.
	4. Do not paint over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.
	5. Primers specified in painting schedules may be omitted on items that are factory primed or factory finished if acceptable to topcoat manufacturers.

	B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same material are to be applied.  Tint undercoats to match color of topcoat, but provide sufficient difference in shade of undercoats to distinguish each �
	C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color breaks.
	E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety and Security Work:
	1. Paint the following work where exposed in occupied spaces:
	a. Uninsulated metal piping.
	b. Metal conduit.
	c. Plastic conduit.
	d. Other items as directed by Architect.

	2. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets that are visible from occupied spaces.


	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and inspecting agency to inspect and test paint for dry film thickness.
	1. Contractor shall touch up and restore painted surfaces damaged by testing.
	2. If test results show that dry film thickness of applied paint does not comply with paint manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats as needed to provide dry film thickness that complies with paint�


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces.  Remove spattered paints by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application.  Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.6 INTERIOR PAINTING SCHEDULE
	A. CMU Substrates:
	1. Institutional Low-Odor/VOC Latex System:
	a. Block Filler:  Block filler, latex, interior/exterior, MPI #4. Not required on existing painted surfaces.
	b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
	c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 3), MPI #145.Match Existing
	d. Topcoat:  Latex, interior, institutional low odor/VOC, semi-gloss (Gloss Level 5), MPI #147. Match Existing.


	B. Aluminum (Not Anodized or Otherwise Coated) Substrates:
	1. High-Performance Architectural Latex System:
	a. Prime Coat:  Primer, quick dry, for aluminum, MPI #95.
	b. Intermediate Coat:  Latex, interior, high performance architectural, matching topcoat.
	c. Topcoat:  Latex, interior, high performance architectural, (Gloss Level 2), MPI #138.
	d. Topcoat:  Latex, interior, high performance architectural, (Gloss Level 3), MPI #139.
	e. Topcoat:  Latex, interior, high performance architectural, (Gloss Level 4), MPI #140.
	f. Topcoat:  Latex, interior, high performance architectural, semi-gloss (Gloss Level 5), MPI #141.


	C. Gypsum Board or Plaster Substrates:
	1. Latex System:
	2. Institutional Low-Odor/VOC Latex System:
	a. Prime Coat:  Primer sealer, interior, institutional low odor/VOC, MPI #149.
	b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
	c. Topcoat:  Latex, interior, institutional low odor/VOC, flat (Gloss Level 1), MPI #143.(Ceiling).
	d. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 3), MPI #145.Match existing adjacent finish.
	e. Topcoat:  Latex, interior, institutional low odor/VOC, semi-gloss (Gloss Level 5), MPI #147.Match existing adjacent finish.
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	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. Electrical equipment coordination and installation.
	2. Sleeves for raceways and cables.
	3. Sleeve seals.
	4. Grout.
	5. Common electrical installation requirements.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.

	1.4 SUBMITTALS
	A. Product Data:  For sleeve seals.

	1.5 COORDINATION
	A. Coordinate arrangement, mounting, and support of electrical equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions and of the working and access space of other equipment.

	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section "Access Doors and Frames."
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."."


	PART 2 -  PRODUCTS
	2.1 SLEEVES FOR RACEWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel.
	1. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 1T50 inches1T and no side more than 1T16 inches1T, thickness shall be 1T0.052 inch1T.
	b. For sleeve cross-section rectangle perimeter equal to, or more than, 1T50 inches1T and 1 or more sides equal to, or more than, 1T16 inches1T, thickness shall be 1T0.138 inch1T.



	2.2 SLEEVE SEALS
	A. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Metraflex Co.
	d. Pipeline Seal and Insulator, Inc.

	2. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	3. Pressure Plates:  Carbon steel.  Include two for each sealing element.
	4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.3 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with othe�
	E. Right of Way:  Give to piping systems installed at a required slope.

	3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	E. Cut sleeves to length for mounting flush with both surfaces of walls.
	F. Extend sleeves installed in floors 1T2 inches1T above finished floor level.
	G. Size pipe sleeves to provide 1T1/4-inch1T annular clear space between sleeve and raceway or cable, unless indicated otherwise.
	H. Seal space outside of sleeves with grout for penetrations of concrete and masonry
	1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect grout while curing.

	I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section "Joint Sealants."�
	J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with firestop materials.  Comply with require�
	K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using cast-iron pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1T1-inch1T annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 1T1-inch1T annular clear space between raceway or cable and sleeve for installing mechanical sleeve seals.

	3.3 SLEEVE-SEAL INSTALLATION
	A. Install to seal exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway or cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway or cable and sleev�

	3.4 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Section "P�
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	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. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.
	3. Sleeves and sleeve seals for cables.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Qualification Data:  For testing agency.

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

	1.6 COORDINATION
	A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Alcan Products Corporation; Alcan Cable Division.
	2. American Insulated Wire Corp.; a Leviton Company.
	3. General Cable Corporation.
	4. Senator Wire & Cable Company.
	5. Southwire Company.

	C.  Copper Conductors:  Comply with NEMA WC 70.
	D. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN.

	2.2 CONNECTORS AND SPLICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Hubbell Power Systems, Inc.
	3. O-Z/Gedney; EGS Electrical Group LLC.
	4. 3M; Electrical Products Division.
	5. Tyco Electronics Corp.

	C. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.

	2.3 SLEEVES FOR CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 1T0.052- or 0.138-inch1T thickness as indicated and of length to suit application.
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."

	2.4 SLEEVE SEALS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex Co.
	4. Pipeline Seal and Insulator, Inc.



	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper.  Stranded for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	C. Color Codings: Color codings will be accomplished by means of colored insulation. Colors shall be as follows:
	Brown, Orange, Yellow and Grey for 277/480v systems
	Black, Red, Blue and White for 120/208v systems

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Type THHN-THWN, single conductors in raceway.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."
	F. Identify and color-code conductors and cables per  NEC.

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

	C. Wiring at Outlets:  Install conductor at each outlet, with at least 1T6 inches1T of slack.

	3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Rectangular Sleeve Minimum Metal Thickness:
	1. For sleeve rectangle perimeter less than 1T50 inches1T and no side greater than 1T16 inches1T, thickness shall be 1T0.052 inch1T.
	2. For sleeve rectangle perimeter equal to, or greater than, 1T50 inches1T and 1 or more sides equal to, or greater than, 1T16 inches1T, thickness shall be 1T0.138 inch1T.

	E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	F. Cut sleeves to length for mounting flush with both wall surfaces.
	G. Extend sleeves installed in floors 1T2 inches1T above finished floor level.
	H. Size pipe sleeves to provide 1T1/4-inch1T annular clear space between sleeve and cable unless sleeve seal is to be installed.
	I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with approved joint compound for gypsum board assemblies.
	J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and cable, using joint sealant appropriate for size, depth, and location of joint according to Division 07 Section "Joint Sealants."
	K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at cable penetrations.  Install sleeves and seal with firestop materials according to Division 07 Section "Penetration Firestopping."
	L. Roof-Penetration Sleeves:  Seal penetration of individual cables with flexible boot-type flashing units applied in coordination with roofing work.
	M. Aboveground Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Size sleeves to allow for 1T1-inch1T annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	N. Underground Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves to allow for 1T1-inch1T annular clear space between cable and sleeve for installing mechanical sleeve seals.

	3.6 SLEEVE-SEAL INSTALLATION
	A. Install to seal underground exterior-wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for cable material and size.  Position cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between cable and sleeve.  Tighten bolts against pressur�

	3.7 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Division 07 Section "Penetration Firestopping."
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	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. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
	B. Related Sections include the following:
	1. Division 26 Section "Underground Ducts and Raceways for Electrical Systems" for exterior ductbanks, manholes, and underground utility construction.


	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. FMC:  Flexible metal conduit.
	C. LFMC:  Liquidtight flexible metal conduit.
	D. RNC:  Rigid nonmetallic conduit.

	1.4 SUBMITTALS
	A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.

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


	PART 2 -  PRODUCTS
	2.1 METAL CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Alflex Inc.
	3. Allied Tube & Conduit; a Tyco International Ltd. Co.
	4. Anamet Electrical, Inc.; Anaconda Metal Hose.
	5. Electri-Flex Co.
	6. Manhattan/CDT/Cole-Flex.
	7. Maverick Tube Corporation.
	8. O-Z Gedney; a unit of General Signal.
	9. Wheatland Tube Company.

	B. Rigid Steel Conduit:  ANSI C80.1.
	C. IPVC-Coated Steel Conduit:  PVC-coated rigid steel conduit.
	1. Comply with NEMA RN 1.
	2. Coating Thickness:  1T0.040 inch1T, minimum.

	D. EMT:  ANSI C80.3.
	E. FMC:  Zinc-coated steel.
	F. LFMC:  Flexible steel conduit with PVC jacket.
	G. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.
	2. Fittings for EMT:  Steel compression  type for 2 ½” or larger, set-screw type below 2”..
	3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 1T0.040 inch1T, with overlapping sleeves protecting threaded joints.

	H. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies, and compounded for use to lubricate and protect threaded raceway joints from corrosion and enhance their conductivity.

	2.2 NONMETALLIC CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Anamet Electrical, Inc.; Anaconda Metal Hose.
	3. Arnco Corporation.
	4. CANTEX Inc.
	5. CertainTeed Corp.; Pipe & Plastics Group.
	6. Condux International, Inc.
	7. ElecSYS, Inc.
	8. Electri-Flex Co.
	9. Lamson & Sessions; Carlon Electrical Products.
	10. Manhattan/CDT/Cole-Flex.
	11. RACO; a Hubbell Company.
	12. Thomas & Betts Corporation.

	C. ENT:  NEMA TC 13.
	D. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.
	E. LFNC:  UL 1660.
	F. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material.
	G. Fittings for LFNC:  UL 514B.

	2.3 BOXES, ENCLOSURES, AND CABINETS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
	2. EGS/Appleton Electric.
	3. Erickson Electrical Equipment Company.
	4. Hoffman.
	5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
	6. O-Z/Gedney; a unit of General Signal.
	7. RACO; a Hubbell Company.
	8. Robroy Industries, Inc.; Enclosure Division.
	9. Scott Fetzer Co.; Adalet Division.
	10. Spring City Electrical Manufacturing Company.
	11. Thomas & Betts Corporation.
	12. Walker Systems, Inc.; Wiremold Company (The).
	13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

	C. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	D. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	E. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	F. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed cover.
	G. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.

	H. Cabinets:
	1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.


	2.4 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
	A. Description:  Comply with SCTE 77.
	1. Color of Frame and Cover:  Green.
	2. Configuration:  Units shall be designed for flush burial and have integral closed bottom, unless otherwise indicated.
	3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure.
	4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	5. Cover Legend:  Molded lettering, as indicated for each service.
	6. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.
	7. Handholes 1T12 inches wide by 24 inches long1T and larger shall have inserts for cable racks and pulling-in irons installed before concrete is poured.

	B. Fiberglass Handholes and Boxes with Polymer-Concrete Frame and Cover:  Sheet-molded, fiberglass-reinforced, polyester-resin enclosure joined to polymer-concrete top ring or frame.
	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 following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. Christy Concrete Products.
	d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast.



	2.5 SLEEVES FOR RACEWAYS
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 1T0.052- or 0.138-inch1T thickness as indicated and of length to suit application.
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."

	2.6 SLEEVE SEALS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex Co.
	4. Pipeline Seal and Insulator, Inc.


	2.7 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES
	A. Handhole and Pull-Box Prototype Test:  Test prototypes of handholes and boxes for compliance with SCTE 77.  Strength tests shall be for specified tier ratings of products supplied.
	1. Tests of materials shall be performed by a independent testing agency.
	2. Strength tests of complete boxes and covers shall be by either an independent testing agency or manufacturer.  A qualified registered professional engineer shall certify tests by manufacturer.
	3. Testing machine pressure gages shall have current calibration certification complying with ISO 9000 and ISO 10012, and traceable to NIST standards.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
	1. Exposed Conduit:  Rigid steel conduit up to 7’0” above floor and EM7 elsewhere.
	2. Underground Conduit:  RNC, Type EPC-40 -PVC, direct buried, unless noted.
	3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC.
	4. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.
	5. Application of Handholes and Boxes for Underground Wiring:
	a. Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, Nondeliberate Loading by Heavy Vehicles:  Fiberglass enclosures with polymer-concrete frame and cover, SCTE 77, Tier 15 structural load rating.
	b. Handholes and Pull Boxes in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading by Vehicles:  Heavy-duty fiberglass units with polymer-concrete frame and cover, SCTE 77, Tier 8 structural load rating.
	c. Handholes and Pull Boxes Subject to Light-Duty Pedestrian Traffic Only:  Fiberglass-reinforced polyester resin, structurally tested according to SCTE 77 with 1T3000-lbf1T vertical loading.


	B. Comply with the following indoor applications, unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage:  EMT.
	2. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes raceways in the following locations:
	a. Loading dock.
	b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.

	3. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations.
	5. Damp or Wet Locations:  Rigid steel conduit.
	6. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, in damp or wet locations.

	C. Minimum Raceway Size:  1T3/4-inch1T trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.
	2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings.  Use sealant recommended by fitting manufacturer.

	E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.
	F. Do not install aluminum conduits in contact with concrete.

	3.2 INSTALLATION
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Keep raceways at least 1T6 inches1T away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical Systems."
	E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for communications conduits, for which fewer bends are allowed.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.
	H. Raceways Embedded in Slabs:
	1. Run conduit larger than 1T1-inch1T trade size, parallel or at right angles to main reinforcement.  Where at right angles to reinforcement, place conduit close to slab support.
	2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising above the floor.

	I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than No. 4 AWG.
	K. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 1T200-lb1T tensile strength.  Leave at least 1T12 inches1T of slack at each end of pull wire.
	L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of a�
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where otherwise required by NFPA 70.

	M. Flexible Conduit Connections:  Use maximum of 1T72 inches1T of flexible conduit for recessed and semirecessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations subject to severe physical damage.
	2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

	N. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall.
	O. Set metal floor boxes level and flush with finished floor surface.
	P. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor surface.
	Q. Provide plastic bushings or insulate the rough connectors for all entries and exits for all boxes.

	3.3 INSTALLATION OF UNDERGROUND CONDUIT
	A. Direct-Buried Conduit:
	1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench bottom as specified in Division 31 Section "Earth Moving" for pipe less than 1T6 inches1T in nominal diameter.
	2. Install backfill as specified in Division 31 Section "Earth Moving."
	3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction as temperature changes during this process.  Firmly hand tamp backfill �
	4. Install manufactured duct elbows for stub-ups at poles and equipment and at building entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts throughout the length of the elbow.
	5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 1T3 inches1T of concrete.
	b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 1T60 inches1T from edge of equipment pad or foundation.  Install insulated grounding bushings on terminations at equipment.

	6. Warning Planks:  Bury warning planks approximately 1T12 inches1T above direct-buried conduits, placing them 1T24 inches1T o.c.  Align planks along the width and along the centerline of conduit.


	3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting conduits to minimize bends and deflections required for proper entrances.
	B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1T1/2-inch1T sieve to 1TNo. 41T sieve and compacted to same density as adjacent undisturbed earth.
	C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  Set covers of other enclosures 1T1 inch1T above finished grade.
	D. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated.  Select arm lengths to be long enough to provide spare space for future�
	E. Field-cut openings for conduits according to enclosure manufacturer's written instructions.  Cut wall of enclosure with a tool designed for material to be cut.  Size holes for terminating fittings to be used, and seal around penetrations after fittings �

	3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Rectangular Sleeve Minimum Metal Thickness:
	1. For sleeve cross-section rectangle perimeter less than 1T50 inches1T and no side greater than 1T16 inches1T, thickness shall be 1T0.052 inch1T.
	2. For sleeve cross-section rectangle perimeter equal to, or greater than, 1T50 inches1T and 1 or more sides equal to, or greater than, 1T16 inches1T, thickness shall be 1T0.138 inch1T.

	E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	F. Cut sleeves to length for mounting flush with both surfaces of walls.
	G. Extend sleeves installed in floors 1T2 inches1T above finished floor level.
	H. Size pipe sleeves to provide 1T1/4-inch1T annular clear space between sleeve and raceway unless sleeve seal is to be installed.
	I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with approved joint compound for gypsum board assemblies.
	J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway, using joint sealant appropriate for size, depth, and location of joint.  Refer to Division 07 Section "Joint Sealants" for materials and installati�
	K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway penetrations.  Install sleeves and seal with firestop materials.  Comply with Division 07 Section "Penetration Firestopping."
	L. Roof-Penetration Sleeves:  Seal penetration of individual raceways with flexible, boot-type flashing units applied in coordination with roofing work.
	M. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1T1-inch1T annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	N. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves to allow for 1T1-inch1T annular clear space between raceway and sleeve for installing mechanical sleeve seals.

	3.6 SLEEVE-SEAL INSTALLATION
	A. Install to seal underground, exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway material and size.  Position raceway in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway and sleeve.  Tighten bolts against p	

	3.7 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Section "Penetration Firesto	

	3.8 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.




	238216 FL - AIR COILS
	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. This Section includes the following types of air coils that are not an integral part of air-handling units:
	1. Electric.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each air coil.  Include rated capacity and pressure drop for each air coil.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For air coils to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 ELECTRIC COILS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. 5TUBrasch Manufacturing Co., IncU5T.
	2. 5TUChromalox, Inc., Wiegand Industrial Division; Emerson Electric CompanyU5T.
	3. 5TUDunham-Bush, IncU5T.
	4. 5TUINDEECOU5T.
	5. 5TUTraneU5T.

	B. Coil Assembly:  Comply with UL 1995.
	C. Heating Elements:  Coiled resistance wire of 80 percent nickel and 20 percent chromium; surrounded by compacted magnesium-oxide powder in tubular-steel sheath; with spiral-wound, copper-plated, steel fins continuously brazed to sheath.
	D. High-Temperature Coil Protection:  Disk-type, automatically reset, thermal-cutout, safety device; serviceable through terminal box without removing heater from duct or casing.
	1. Secondary Protection:  Load-carrying, manually reset or manually replaceable, thermal cutouts; factory wired in series with each heater stage.

	E. Frames:  Galvanized-steel channel frame, minimum 2T0.052 inch2T6T (1.3 mm)6T thick for slip-in mounting.
	F. Control Panel:  Unit mounted with disconnecting means and over current protection.  Include the following controls:
	1. Magnetic contactor.
	2. Mercury contactor.
	3. Toggle switches; one per step.
	4. Step controller.
	5. Time-delay relay.
	6. Airflow proving switch.

	G. Thermostats:  Duct-mounted thermostats, with temperature range from 2T50 to 90 deg F2T6T (10 to plus 32 deg C)6T, and 2T2.5 deg F2T6T (1.4 deg C)6T throttling range.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine ducts, plenums, and casings to receive air coils for compliance with requirements for installation tolerances and other conditions affecting coil performance.
	B. Examine roughing-in for piping systems to verify actual locations of piping connections before coil installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install coils level and plumb.
	B. Install coils in metal ducts and casings constructed according to SMACNA's "HVAC Duct Construction Standards, Metal and Flexible."
	C. Clean coils using materials and methods recommended in writing by manufacturers, and clean inside of casings and enclosures to remove dust and debris.

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in other Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to coils to allow service and maintenance.
	C. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.4 FIELD QUALITY CONTROL
	A. Perform the following field tests and inspections and prepare test reports:
	1. Operational Test:  After electrical circuitry has been energized, operate electric coils to confirm proper unit operation.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.




	230593 FL - TESTING, ADJUSTING, AND BALANCING FOR HVAC
	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. Balancing Air Systems:
	a. Constant-volume air systems.



	1.3 DEFINITIONS
	A. AABC:  Associated Air Balance Council.
	B. NEBB:  National Environmental Balancing Bureau.
	C. TAB:  Testing, adjusting, and balancing.
	D. TABB:  Testing, Adjusting, and Balancing Bureau.
	E. TAB Specialist:  An entity engaged to perform TAB Work.

	1.4 QUALITY ASSURANCE
	A. TAB Contractor Qualifications:  Engage a TAB entity certified by NEBB.
	1. TAB Field Supervisor:  Employee of the TAB contractor and certified by NEBB.
	2. TAB Technician:  Employee of the TAB contractor and who is certified by NEBB as a TAB technician.

	B. Certify TAB field data reports and perform the following:
	1. Review field data reports to validate accuracy of data and to prepare certified TAB reports.
	2. Certify that the TAB team complied with the approved TAB plan and the procedures specified and referenced in this Specification.

	C. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, "Instrumentation."
	D. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."
	E. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3 - "System Balancing."

	1.5 PROJECT 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.

	1.6 COORDINATION
	A. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and times.


	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 systems for installed balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers.  Verify that locations of these balancing devices are accessible.
	C. Examine the 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 ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify that they meet the leakage class of connected ducts as specified in Section 233113 "Metal Ducts" and are properly separated from adjacent areas.  Verify �
	F. Examine equipment performance data including fan and pump curves.
	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 i�

	G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	H. Examine test reports specified in individual system and equipment Sections.
	I. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	J. Examine strainers.  Verify that startup screens are replaced by permanent screens with indicated perforations.
	K. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	L. Examine operating safety interlocks and controls on HVAC equipment.
	M. 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 strategies and step-by-step procedures.
	B. Complete system-readiness checks and prepare reports.  Verify the following:
	1. Permanent electrical-power wiring is complete.
	2. Equipment and duct access doors are securely closed.
	3. Balance, smoke, and fire dampers are open.
	4. Ceilings are installed in critical areas where air-pattern adjustments are required and access to balancing devices is provided.
	5. Windows and doors can be closed so indicated conditions for system operations can be met.


	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems" and in this Section.
	1. Comply with requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."

	B. 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 Insulati�

	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended testing procedures.  Crosscheck the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	D. 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.
	E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	F. Verify that motor starters are equipped with properly sized thermal protection.
	G. Check dampers for proper position to achieve desired airflow path.
	H. Check for airflow blockages.
	I. Check condensate drains for proper connections and functioning.
	J. Check for proper sealing of air-handling-unit components.
	K. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

	3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	1. Measure total airflow.
	a. Where sufficient space in ducts is unavailable for Pitot-tube traverse measurements, measure airflow at terminal outlets and inlets and calculate the total airflow.

	2. Measure fan static pressures as follows to determine actual static pressure:
	a. Measure outlet static pressure as far downstream from the fan as practical and upstream from restrictions in ducts such as elbows and transitions.
	b. Measure static pressure directly at the fan outlet or through the flexible connection.
	c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as possible, upstream from the flexible connection, and downstream from duct restrictions.
	d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that houses the fan.

	3. Measure static pressure across each component that makes up an air-handling unit, rooftop unit, and other air-handling and -treating equipment.
	a. Report the cleanliness status of filters and the time static pressures are measured.

	4. Measure static pressures entering and leaving other devices, such as sound traps, heat-recovery equipment, and air washers, under final balanced conditions.
	5. Review Record Documents to determine variations in design static pressures versus actual static pressures.  Calculate actual system-effect factors.  Recommend adjustments to accommodate actual conditions.
	6. Obtain approval from Architect for adjustment of fan speed higher or lower than indicated speed.  Comply with requirements in HVAC Sections for air-handling units for adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit per�
	7. Do not make fan-speed adjustments that result in motor overload.  Consult equipment manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor amperage to ensure that no overload will occur.  Measure amperage in full-cooling, �

	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within specified tolerances.
	1. Measure airflow of submain and branch ducts.
	a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube traverse measurements, measure airflow at terminal outlets and inlets and calculate the total airflow for that zone.

	2. Measure static pressure at a point downstream from the balancing damper, and adjust volume dampers until the proper static pressure is achieved.
	3. Remeasure each submain and branch duct after all have been adjusted.  Continue to adjust submain and branch ducts to indicated airflows within specified tolerances.

	C. Measure air outlets and inlets without making adjustments.
	1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written instructions and calculating factors.

	D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated values.  Make adjustments using branch volume dampers rather than extractors and the dampers at air terminals.
	1. Adjust each outlet in same room or space to within specified tolerances of indicated quantities without generating noise levels above the limitations prescribed by the Contract Documents.
	2. Adjust patterns of adjustable outlets for proper distribution without drafts.


	3.6 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
	1. Manufacturer's name, model number, and serial number.
	2. Motor horsepower rating.
	3. Motor rpm.
	4. Efficiency rating.
	5. Nameplate and measured voltage, each phase.
	6. Nameplate and measured amperage, each phase.
	7. Starter thermal-protection-element rating.

	B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from minimum to maximum.  Test the manual bypass of the controller to prove proper operation.  Record observations including name of controller manufacturer, m�

	3.7 PROCEDURES FOR HEAT-TRANSFER COILS
	A. Measure, adjust, and record the following data for each electric heating coil:
	1. Nameplate data.
	2. Airflow.
	3. Entering- and leaving-air temperature at full load.
	4. Voltage and amperage input of each phase at full load and at each incremental stage.
	5. Calculated kilowatt at full load.
	6. Fuse or circuit-breaker rating for overload protection.


	3.8 TOLERANCES
	A. Set HVAC system's air flow rates and water flow rates within the following tolerances:
	1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 percent.
	2. Air Outlets and Inlets:  Plus or minus 10 percent.
	3. Heating-Water Flow Rate:  Plus or minus 10 percent.
	4. Cooling-Water Flow Rate:  Plus or minus 10 percent.


	3.9 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.

	B. Final Report Contents:  In addition to certified field-report data, include the following:
	1. Fan curves.
	2. Field test reports prepared by system and equipment installers.
	3. Other information relative to equipment performance; do not include Shop Drawings and product data.

	C. General Report Data:  In addition to form titles and entries, include the following data:
	1. Title page.
	2. Name and address of the TAB contractor.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB supervisor who certifies the report.
	10. 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:
	a. Settings for outdoor-, return-, and exhaust-air dampers.
	b. Conditions of filters.
	c. Fan drive settings including settings and percentage of maximum pitch diameter.
	d. Inlet vane settings for variable-air-volume systems.
	e. Settings for supply-air, static-pressure controller.
	f. Other system operating conditions that affect performance.


	D. Electric-Coil Test Reports:  For electric furnaces, duct coils, and electric coils installed in central-station air-handling units, include the following:
	1. Unit Data:
	a. System identification.
	b. Location.
	c. Coil identification.
	d. Capacity in 2TBtu/h2T6T (kW)6T.
	e. Number of stages.
	f. Connected volts, phase, and hertz.
	g. Rated amperage.
	h. Air flow rate in 2Tcfm2T6T (L/s)6T.
	i. Face area in 2Tsq. ft.2T6T (sq. m)6T.
	j. Minimum face velocity in 2Tfpm2T6T (m/s)6T.

	2. Test Data (Indicated and Actual Values):
	a. Heat output in 2TBtu/h2T6T (kW)6T.
	b. Air flow rate in 2Tcfm2T6T (L/s)6T.
	c. Air velocity in 2Tfpm2T6T (m/s)6T.
	d. Entering-air temperature in 2Tdeg F2T6T (deg C)6T.
	e. Leaving-air temperature in 2Tdeg F2T6T (deg C)6T.
	f. Voltage at each connection.
	g. Amperage for each phase.


	E. Fan Test Reports:  For supply, return, and exhaust fans, include the following:
	1. Fan Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and size.
	e. Manufacturer's serial number.
	f. Arrangement and class.
	g. Sheave make, size in 2Tinches2T6T (mm)6T, and bore.
	h. Center-to-center dimensions of sheave, and amount of adjustments in 2Tinches2T6T (mm)6T.

	2. Motor Data:
	a. Motor make, and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.
	e. Sheave make, size in 2Tinches2T6T (mm)6T, and bore.
	f. Center-to-center dimensions of sheave, and amount of adjustments in 2Tinches2T6T (mm)6T.
	g. Number, make, and size of belts.

	3. Test Data (Indicated and Actual Values):
	a. Total airflow rate in 2Tcfm2T6T (L/s)6T.
	b. Total system static pressure in 2Tinches wg2T6T (Pa)6T.
	c. Fan rpm.
	d. Discharge static pressure in 2Tinches wg2T6T (Pa)6T.
	e. Suction static pressure in 2Tinches wg2T6T (Pa)6T.


	F. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid representing the duct cross-section and record the following:
	1. Report Data:
	a. System and air-handling-unit number.
	b. Location and zone.
	c. Traverse air temperature in 2Tdeg F2T6T (deg C)6T.
	d. Duct static pressure in 2Tinches wg2T6T (Pa)6T.
	e. Duct size in 2Tinches2T6T (mm)6T.
	f. Duct area in 2Tsq. ft.2T6T (sq. m)6T.
	g. Indicated air flow rate in 2Tcfm2T6T (L/s)6T.
	h. Indicated velocity in 2Tfpm2T6T (m/s)6T.
	i. Actual air flow rate in 2Tcfm2T6T (L/s)6T.
	j. Actual average velocity in 2Tfpm2T6T (m/s)6T.
	k. Barometric pressure in 2Tpsig2T6T (Pa)6T.


	G. Instrument Calibration Reports:
	1. Report Data:
	a. Instrument type and make.
	b. Serial number.
	c. Application.
	d. Dates of use.
	e. Dates of calibration.





	230713 FL - DUCT INSULATION
	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 insulating the following duct services:
	1. Indoor, concealed supply and outdoor air.
	2. Indoor, concealed, Type I, commercial, kitchen hood exhaust.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory- and field-applied if any).

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. 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 requirem
	C. Field quality-control reports.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.6 COORDINATION
	A. Coordinate clearance requirements with duct Installer for duct insulation application.  Before preparing ductwork Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes and for 

	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 "Duct Insulation Schedule, General," "Indoor Duct and Plenum Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK jacket.  Factory-applied jacket requirements are specified in "Factory-Appl�
	1. 5TUProductsU5T:  Subject to compliance with requirements, provide one of the following:
	a. 5TUCertainTeed Corp.; SoftTouch Duct WrapU5T.
	b. 5TUJohns Manville; MicroliteU5T.
	c. 5TUKnauf Insulation; Friendly Feel Duct WrapU5T.
	d. 5TUManson Insulation Inc.; Alley WrapU5T.
	e. 5TUOwens Corning; SOFTR All-Service Duct WrapU5T.



	2.2 FIRE-RATED INSULATION SYSTEMS
	A. Fire-Rated Blanket:  High-temperature, flexible, blanket insulation with FSK jacket that is tested and certified to provide a 2-hour fire rating by an NRTL acceptable to authorities having jurisdiction.
	1. 5TUProductsU5T:  Subject to compliance with requirements, provide one of the following:
	a. 5TUCertainTeed Corp.; FlameChekU5T.
	b. 5TUJohns Manville; Firetemp WrapU5T.
	c. 5TUNelson Fire Stop Products; Nelson FSB Flameshield Blanket.U5T
	d. 5TUThermal Ceramics; FireMaster Duct WrapU5T.
	e. 5TU3M; Fire Barrier Wrap ProductsU5T.
	f. 5TUUnifrax Corporation; FyreWrapU5T.



	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	1. 5TUProductsU5T:  Subject to compliance with requirements, provide one of the following:
	a. 5TUChilders Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-127.Eagle Bridges - Marathon IndustriesU5T; 225.
	a. 5TUChilders Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-127.Eagle Bridges - Marathon IndustriesU5T; 225.
	b. 5TUFoster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-60/85-70.Mon-Eco Industries, Inc.; 22-25U5T.
	b. 5TUFoster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-60/85-70.Mon-Eco Industries, Inc.; 22-25U5T.

	2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	C. ASJ Adhesive, and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	1. 5TUProductsU5T:  Subject to compliance with requirements, provide one of the following:
	a. 5TUChilders Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-82U5T.
	a. 5TUChilders Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-82U5T.
	b. 5TUEagle Bridges - Marathon Industries; 225.U5T
	c. 5TUFoster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-50.Mon-Eco Industries, Inc.; 22-25U5T.
	c. 5TUFoster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-50.Mon-Eco Industries, Inc.; 22-25U5T.

	2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."


	2.4 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	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 use on below ambient services.
	1. 5TUProductsU5T:  Subject to compliance with requirements, provide one of the following:
	a. 5TUFoster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-80/30-90.U5T
	b. 5TUVimasco Corporation; 749.U5T

	2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 2T0.013 perm2T6T (0.009 metric perm)6T at 2T43-mil2T6T (1.09-mm)6T dry film thickness.
	3. Service Temperature Range:  2TMinus 20 to plus 180 deg F2T6T (Minus 29 to plus 82 deg C)6T.
	4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight.
	5. Color:  White.


	2.5 LAGGING ADHESIVES
	A. Description:  Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with insulation materials, jackets, and substrates.
	1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. 5TUProductsU5T:  Subject to compliance with requirements, provide one of the following:
	a. 5TUChilders Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-50 AHV2.Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-36U5T.
	a. 5TUChilders Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-50 AHV2.Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-36U5T.
	b. 5TUVimasco Corporation; 713 and 714U5T.

	3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant lagging cloths over duct insulation.
	4. Service Temperature Range:  2T0 to plus 180 deg F2T6T (Minus 18 to plus 82 deg C)6T.
	5. Color:  White.


	2.6 SEALANTS
	A. FSK and Metal Jacket Flashing Sealants:
	1. 5TUProductsU5T:  Subject to compliance with requirements, provide one of the following:
	a. 5TUChilders Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-76.Eagle Bridges - Marathon Industries; 405U5T.
	b. 5TUFoster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 95-44U5T.
	c. 5TUMon-Eco Industries, Inc.; 44-05U5T.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range:  2TMinus 40 to plus 250 deg F2T6T (Minus 40 to plus 121 deg C)6T.
	5. Color:  Aluminum.
	6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	7. Sealants shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."


	2.7 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied jackets are indicated, comply with the following:
	1. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with ASTM C 1136, Type II.


	2.8 TAPES
	A. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	1. 5TUProductsU5T:  Subject to compliance with requirements, provide one of the following:
	a. 5TUABI, Ideal Tape DivisionU5T; 491 AWF FSK.
	b. 5TUAvery Dennison CorporationU5T, Specialty Tapes Division; Fasson 0827.
	c. 5TUCompac CorporationU5T; 110 and 111.
	d. 5TUVenture TapeU5T; 1525 CW NT, 1528 CW, and 1528 CW/SQ.

	2. Width:  2T3 inches2T6T (75 mm)6T.
	3. Thickness:  2T6.5 mils2T6T (0.16 mm)6T.
	4. Adhesion:  2T90 ounces force/inch2T6T (1.0 N/mm)6T in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  2T40 lbf/inch2T6T (7.2 N/mm)6T in width.
	7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape.


	2.9 SECUREMENTS
	A. Insulation Pins and Hangers:
	1. 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 �
	a. 5TUProductsU5T:  Subject to compliance with requirements, provide one of the following:
	1) 5TUAGM Industries, IncU5T.; Tactoo Perforated Base Insul-Hangers.
	2) 5TUGEMCOU5T; Perforated Base.
	3) 5TUMidwest Fasteners, IncU5T.; Spindle.

	b. Baseplate:  Perforated, galvanized carbon-steel sheet, 2T0.030 inch2T6T (0.76 mm)6T thick by 2T2 inches2T6T (50 mm)6T square.
	c. Spindle:  Aluminum, fully annealed, 2T0.106-inch-2T6T (2.6-mm-)6T 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.

	2. Insulation-Retaining Washers:  Self-locking washers formed from 2T0.016-inch-2T6T (0.41-mm-)6T thick, aluminum sheet, with beveled edge sized as required to hold insulation securely in place but not less than 2T1-1/2 inches2T6T (38 mm)6T in diameter.
	a. 5TUProductsU5T:  Subject to compliance with requirements, provide one of the following:
	1) 5TUAGM Industries, IncU5T.; RC-150.
	2) 5TUGEMCOU5T; R-150.
	3) 5TUMidwest Fasteners, IncU5T.; WA-150.
	4) 5TUNelson Stud WeldingU5T; Speed Clips.

	b. Protect ends with capped self-locking washers incorporating a spring steel insert to ensure permanent retention of cap in exposed locations.


	B. Staples:  Outward-clinching insulation staples, nominal 2T3/4-inch-2T6T (19-mm-)6T wide, stainless steel or Monel.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

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

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of ducts and fittings.
	B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for each item of duct system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Keep insulation materials dry during application and finishing.
	G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	H. Install insulation with least number of joints practical.
	I. 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.
	3. 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.

	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 2T3-inch-2T6T (75-mm-)6T wide strips, of same material as insulation jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 2T4 inches2T6T (100 mm)6T o.c.
	3. Overlap jacket longitudinal seams at least 2T1-1/2 inches2T6T (38 mm)6T.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching staples along edge at 2T4 inches2T6T (100 mm)6T o.c.
	a. For below ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to duct flanges and fittings.

	L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	M. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	N. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 2T4 inches2T6T (100 mm)6T beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.

	3.4 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.
	1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 percent coverage of duct and plenum surfaces.
	2. 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 2T18 inches2T6T (450 mm)6T and smaller, place pins along longitudinal centerline of duct.  Space 2T3 inches2T6T (75 mm)6T maximum from insulation end joints, and 2T16 inches2T6T (400 mm)6T o.c.
	b. On duct sides with dimensions larger than 2T18 inches2T6T (450 mm)6T, place pins 2T16 inches2T6T (400 mm)6T o.c. each way, and 2T3 inches2T6T (75 mm)6T maximum from insulation joints.  Install additional pins to hold insulation tightly against surface a�
	c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
	d. Do not overcompress insulation during installation.
	e. Impale insulation over pins and attach speed washers.
	f. 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.

	3. 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 2T2 inches2T6T (50 mm)6T from one edge and one end of insu�
	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 2T50 deg F2T6T (10 deg C)6T at 2T18-foot2T6T (5.5-m)6T intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt end of insul�

	4. Overlap unfaced blankets a minimum of 2T2 inches2T6T (50 mm)6T on longitudinal seams and end joints.  At end joints, secure with steel bands spaced a maximum of 2T18 inches2T6T (450 mm)6T o.c.
	5. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface.  Install insulation on round and flat-oval duct elbows with individually mitered gores cut to fit the elbow.
	6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 2T6-inch-2T6T (150-mm-)6T wide strips of same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, and flange with pins spaced 2T6 �


	3.5 FIRE-RATED INSULATION SYSTEM INSTALLATION
	A. Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and supports to maintain a continuous fire rating.
	B. Insulate duct access panels and doors to achieve same fire rating as duct.

	3.6 DUCT INSULATION SCHEDULE, GENERAL
	A. Plenums and Ducts Requiring Insulation:
	1. Indoor, concealed supply and outdoor air.
	2. Indoor, concealed, Type I, commercial, kitchen hood exhaust.

	B. Items Not Insulated:
	1. Fibrous-glass ducts.
	2. Metal ducts with duct liner of sufficient thickness to comply with energy code and ASHRAE/IESNA 90.1.
	3. Factory-insulated flexible ducts.
	4. Factory-insulated plenums and casings.
	5. Flexible connectors.
	6. Vibration-control devices.
	7. Factory-insulated access panels and doors.


	3.7 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Concealed, round and flat-oval, outdoor-air duct insulation shall be the following:
	1. Mineral-Fiber Blanket:  2T2 inches2T6T (50 mm)6T thick and 2T1.5-lb/cu. ft.2T6T (24-kg/cu. m)6T nominal density.

	B. Concealed, rectangular, outdoor-air duct insulation shall be the following:
	1. Mineral-Fiber Blanket:  2T2 inches2T6T (50 mm)6T thick and 2T1.5-lb/cu. ft.2T6T (24-kg/cu. m)6T nominal density.

	C. Concealed, Type I, Commercial, Kitchen Hood Exhaust Duct and Plenum Insulation:  Fire-rated blanket; thickness as required to achieve 2-hour fire rating.



	233113 FL - METAL DUCTS
	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. Single-wall rectangular ducts and fittings.
	2. Single-wall round ducts and fittings.
	3. Sheet metal materials.
	4. Sealants and gaskets.
	5. Hangers and supports.

	B. Related Sections:
	1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing requirements for metal ducts.
	2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-mounting access doors and panels, turning vanes, and flexible ducts.


	1.3 PERFORMANCE REQUIREMENTS
	A. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.

	1.4 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
	2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum supports.
	3. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.

	B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-up."
	C. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6.4.4 - "HVAC System Construction and Insulation."


	PART 2 -  PRODUCTS
	2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materials i�
	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials �
	D. 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 4, "Fittings and Other Construction," for static-pressure c�

	2.2 SINGLE-WALL ROUND DUCTS AND FITTINGS
	A. 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. 5TUManufacturersU5T:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. 5TULindab IncU5T.
	b. 5TUMcGill AirFlow LLCU5T.
	c. 5TUSEMCO IncorporatedU5T.
	d. 5TUSheet Metal Connectors, IncU5T.
	e. 5TUSpiral Manufacturing Co., IncU5T.


	B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, applicable sealing requirements, materials involve�
	1. Transverse Joints in Ducts Larger Than 2T60 Inches2T6T (1524 mm)6T in Diameter:  Flanged.

	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials involv�
	1. Fabricate round ducts larger than 2T90 inches2T6T (2286 mm)6T in diameter with butt-welded longitudinal seams.
	2. Fabricate flat-oval ducts larger than 2T72 inches2T6T (1830 mm)6T in width (major dimension) with butt-welded longitudinal seams.

	D. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requir�

	2.3 SHEET METAL MATERIALS
	A. 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 o�
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  2TG902T6T (Z275)6T.
	2. Finishes for Surfaces Exposed to View:  Mill phosphatized.

	C. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the "Duct Schedule" Article; cold rolled, annealed, sheet.  Exposed surface finish shall be No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Arti�
	D. 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.

	E. Tie Rods:  Galvanized steel, 2T1/4-inch2T6T (6-mm)6T minimum diameter for lengths 2T36 inches2T6T (900 mm)6T or less; 2T3/8-inch2T6T (10-mm)6T minimum diameter for lengths longer than 2T36 inches2T6T (900 mm)6T.

	2.4 SEALANT AND GASKETS
	A. 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.
	B. Water-Based Joint and Seam Sealant:
	1. Application Method:  Brush on.
	2. Solids Content:  Minimum 65 percent.
	3. Shore A Hardness:  Minimum 20.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. VOC:  Maximum 75 g/L (less water).
	7. Maximum Static-Pressure Class:  2T10-inch wg2T6T (2500 Pa)6T, positive and negative.
	8. Service:  Indoor or outdoor.
	9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	C. 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.
	5. Use:  O.
	6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	7. Sealant shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	D. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

	2.5 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.
	B. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 2TTable 5-12T6T (Table 5-1M)6T, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	C. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603.
	D. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	E. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	F. Trapeze and Riser Supports:
	1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates.



	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. 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 o�
	B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install round ducts in maximum practical lengths.
	D. Install ducts with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 2T1 inch2T6T (25 mm)6T, plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct.  Overlap openings o�
	K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with requirements in Section 233300 "Air Duct Accessories" for fire and smoke dampers.
	L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials.  Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines."

	3.2 ADDITIONAL INSTALLATION REQUIREMENTS FOR COMMERCIAL KITCHEN HOOD EXHAUST DUCT
	A. Install commercial kitchen hood exhaust ducts without dips and traps that may hold grease, and sloped a minimum of 2 percent to drain grease back to the hood.
	B. Install fire-rated access panel assemblies at each change in direction and at maximum intervals of 2T20 feet2T6T (6 m)6T in horizontal ducts, and at every floor for vertical ducts, or as indicated on Drawings.  Locate access panel on top or sides of duc�
	C. Do not penetrate fire-rated assemblies except as allowed by applicable building codes and authorities having jurisdiction.

	3.3 DUCT SEALING
	A. 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."

	3.4 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. 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 2T4 inches2T6T (100 mm)6T thick.
	4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 2T4 inches2T6T (100 mm)6T thick.
	5. Do not use powder-actuated concrete fasteners for seismic restraints.

	C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 2TTable 5-12T6T (Table 5-1M)6T, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; ins�
	D. Hangers Exposed to View:  Threaded rod and angle or channel supports.
	E. 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 2T16 feet2T6T (5 m)6T.
	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.

	3.5 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Section 233300 "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.

	3.7 START UP
	A. Air Balance:  Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

	3.8 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
	B. Exhaust Ducts:
	1. Ducts Connected to Commercial Kitchen Hoods:  Comply with NFPA 96.
	a. Exposed to View:  Type 304, stainless-steel sheet, No. 3 finish.
	b. Concealed:  Type 304, stainless-steel sheet, No. 2D finish.
	c. Welded seams and joints.
	d. Pressure Class:  Positive or negative 2T4-inch wg2T6T (1000 Pa)6T.
	e. Minimum SMACNA Seal Class:  Welded seams, joints, and penetrations.
	f. SMACNA Leakage Class:  3.


	C. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts:
	1. Ducts Connected to Equipment:
	a. Pressure Class:  Positive or negative 2T4-inch wg2T6T (1000 Pa)6T.
	b. Minimum SMACNA Seal Class:  A.


	D. Intermediate Reinforcement:
	1. Galvanized-Steel Ducts:  Galvanized steel.
	2. Stainless-Steel Ducts:
	a. Exposed to Airstream:  Match duct material.
	b. Not Exposed to Airstream:  Match duct material.


	E. Elbow Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Velocity 2T1000 fpm2T6T (5 m/s)6T or Lower:
	1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
	2) Mitered Type RE 4 without vanes.

	b. Velocity 2T1000 to 1500 fpm2T6T (5 to 7.6 m/s)6T:
	1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.
	2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes.
	3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."

	c. Velocity 2T1500 fpm2T6T (7.6 m/s)6T or Higher:
	1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."


	2. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."

	3. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "Round Duct Elbows."
	a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows."  Elbows with less than 90-degree change of direction have proportionately fewer segments.
	1) Velocity 2T1000 fpm2T6T (5 m/s)6T or Lower:  0.5 radius-to-diameter ratio and three segments for 90-degree elbow.
	2) Velocity 2T1000 to 1500 fpm2T6T (5 to 7.6 m/s)6T:  1.0 radius-to-diameter ratio and four segments for 90-degree elbow.
	3) Velocity 2T1500 fpm2T6T (7.6 m/s)6T or Higher:  1.5 radius-to-diameter ratio and five segments for 90-degree elbow.
	4) Radius-to Diameter Ratio:  1.5.

	b. Round Elbows, 2T12 Inches2T6T (305 mm)6T and Smaller in Diameter:  Stamped or pleated.
	c. Round Elbows, 2T14 Inches2T6T (356 mm)6T and Larger in Diameter:  Welded.


	F. Branch Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-6, "Branch Connection."
	a. Rectangular Main to Rectangular Branch:  45-degree entry.
	b. Rectangular Main to Round Branch:  Spin in.

	2. Round and Flat Oval:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees."  Saddle taps are permitted in existing duct.
	a. Velocity 2T1000 fpm2T6T (5 m/s)6T or Lower:  90-degree tap.
	b. Velocity 2T1000 to 1500 fpm2T6T (5 to 7.6 m/s)6T:  Conical tap.
	c. Velocity 2T1500 fpm2T6T (7.6 m/s)6T or Higher:  45-degree lateral.





	233300 FL - AIR DUCT ACCESSORIES
	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. Flange connectors.
	2. Turning vanes.
	3. Duct-mounted access doors.
	4. Flexible connectors.
	5. Duct accessory hardware.

	B. Related Requirements:
	1. Section 233723 "HVAC Gravity Ventilators" for roof-mounted ventilator caps.


	1.3 ACTION SUBMITTALS
	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling-mounted access panels and access doors required for access to duct accessories are shown and coordinated with each other, using input from Installers of the items involved
	B. Source quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For air duct accessories to include in operation and maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. 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 ma�

	2.2 MATERIALS
	A. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  2TG902T6T (Z275)6T.
	2. Exposed-Surface Finish:  Mill phosphatized.

	B. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304, and having a No. 2 finish for concealed ducts and No.3 finish for exposed ducts.
	C. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	D. Tie Rods:  Galvanized steel, 2T1/4-inch2T6T (6-mm)6T minimum diameter for lengths 2T36 inches2T6T (900 mm)6T or less; 2T3/8-inch2T6T (10-mm)6T minimum diameter for lengths longer than 2T36 inches2T6T (900 mm)6T.

	2.3 FLANGE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. 5TUDuctmate Industries, IncU5T.
	2. 5TUNexus PDQ; Division of Shilco Holdings IncU5T.
	3. 5TUWard Industries, Inc.; a division of Hart & Cooley, IncU5T.

	B. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and components.
	C. Material:  Galvanized steel.
	D. Gage and Shape:  Match connecting ductwork.

	2.4 TURNING VANES
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. 5TUDuctmate Industries, IncU5T.
	2. 5TUDuro Dyne IncU5T.
	3. 5TUElgen ManufacturingU5T.
	4. 5TUMETALAIRE, IncU5T.
	5. 5TUSEMCO IncorporatedU5T.
	6. 5TUWard Industries, Inc.; a division of Hart & Cooley, IncU5T.

	B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-glass fill.

	C. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."
	D. Vane Construction:  Single wall for ducts up to 2T48 inches2T6T (1200 mm)6T wide and double wall for larger dimensions.

	2.5 DUCT-MOUNTED ACCESS DOORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. 5TUAmerican Warming and Ventilating; a division of Mestek, IncU5T.
	2. 5TUCesco Products; a division of Mestek, IncU5T.
	3. 5TUDuctmate Industries, IncU5T.
	4. 5TUElgen ManufacturingU5T.
	5. 5TUFlexmaster U.S.A., IncU5T.
	6. 5TUGreenheck Fan CorporationU5T.
	7. 5TUMcGill AirFlow LLCU5T.
	8. 5TUNailor Industries IncU5T.
	9. 5TUPottorffU5T.
	10. 5TUVentfabrics, IncU5T.
	11. 5TUWard Industries, Inc.; a division of Hart & Cooley, IncU5T.

	B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 2T7-22T6T (7-2M)6T, "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."
	1. Door:
	a. Double wall, rectangular.
	b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure class.
	c. Vision panel.
	d. Hinges and Latches:  2T1-by-1-inch2T6T (25-by-25-mm)6Tbutt or piano hinge and cam latches.
	e. Fabricate doors airtight and suitable for duct pressure class.

	2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets.
	3. Number of Hinges and Locks:
	a. Access Doors Less Than 2T12 Inches2T6T (300 mm)6T Square:  No hinges and two sash locks.
	b. Access Doors up to 2T18 Inches2T6T (460 mm)6T Square:  Continuous and two sash locks.
	c. Access Doors up to 2T24 by 48 Inches2T6T (600 by 1200 mm)6T:  Three hinges and two compression latches with outside handles.



	2.6 FLEXIBLE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. 5TUDuctmate Industries, IncU5T.
	2. 5TUDuro Dyne IncU5T.
	3. 5TUElgen ManufacturingU5T.
	4. 5TUVentfabrics, IncU5T.
	5. 5TUWard Industries, Inc.; a division of Hart & Cooley, IncU5T.

	B. Materials:  Flame-retardant or noncombustible fabrics.
	C. Coatings and Adhesives:  Comply with UL 181, Class 1.
	D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 2T3-1/2 inches2T6T (89 mm)6T wide attached to two strips of 2T2-3/4-inch-2T6T (70-mm-)6T wide, 2T0.028-inch-2T6T (0.7-mm-)6T thick, galvanized sheet steel or 2T0.032-inch-2T6T (0.8-mm-)6T t�
	E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene.
	1. Minimum Weight:  2T26 oz./sq. yd.2T6T (880 g/sq. m)6T.
	2. Tensile Strength:  2T480 lbf/inch2T6T (84 N/mm)6T in the warp and 2T360 lbf/inch2T6T (63 N/mm)6T in the filling.
	3. Service Temperature:  2TMinus 40 to plus 200 deg F2T6T (Minus 40 to plus 93 deg C)6T.

	F. High-Temperature System, Flexible Connectors:  Glass fabric coated with silicone rubber.
	1. Minimum Weight:  2T16 oz./sq. yd.2T6T (542 g/sq. m)6T.
	2. Tensile Strength:  2T285 lbf/inch2T6T (50 N/mm)6T in the warp and 2T185 lbf/inch2T6T (32 N/mm)6T in the filling.
	3. Service Temperature:  2TMinus 67 to plus 500 deg F2T6T (Minus 55 to plus 260 deg C)6T.

	G. Thrust Limits:  Combination coil spring and elastomeric insert with spring and insert in compression, and with a load stop.  Include rod and angle-iron brackets for attaching to fan discharge and duct.
	1. Frame:  Steel, fabricated for connection to threaded rods and to allow for a maximum of 30 degrees of angular rod misalignment without binding or reducing isolation efficiency.
	2. Outdoor Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated load.
	3. Minimum Additional Travel:  50 percent of the required deflection at rated load.
	4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness.
	5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or failure.
	6. Elastomeric Element:  Molded, oil-resistant rubber or neoprene.
	7. Coil Spring:  Factory set and field adjustable for a maximum of 2T1/4-inch2T6T (6-mm)6T movement at start and stop.


	2.7 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Set dampers to fully open position before testing, adjusting, and balancing.
	D. Install test holes at fan inlets and outlets and elsewhere as indicated.
	E. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	1. On both sides of duct coils.
	2. Downstream from equipment.

	F. Install access doors with swing against duct static pressure.
	G. Access Door Sizes:
	1. One-Hand or Inspection Access:  2T8 by 5 inches2T6T (200 by 125 mm)6T.
	2. Two-Hand Access:  2T12 by 6 inches2T6T (300 by 150 mm)6T.
	3. Head and Hand Access:  2T18 by 10 inches2T6T (460 by 250 mm)6T.
	4. Head and Shoulders Access:  2T21 by 14 inches2T6T (530 by 355 mm)6T.
	5. Body Access:  2T25 by 14 inches2T6T (635 by 355 mm)6T.
	6. Body plus Ladder Access:  2T25 by 17 inches2T6T (635 by 430 mm)6T.

	H. Label access doors according to Section 230553 "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	I. Install flexible connectors to connect ducts to equipment.
	J. Install duct test holes where required for testing and balancing purposes.
	K. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach thrust limits at centerline of thrust and adjust to a maximum of 2T1/4-inch2T6T (6-mm)6T movement during start and stop of fans.



	233423 FL - HVAC POWER VENTILATORS
	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. Centrifugal roof ventilators.
	2. Centrifugal wall ventilators.
	3. In-line centrifugal fans.


	1.3 PERFORMANCE REQUIREMENTS
	A. Project Altitude:  Base fan-performance ratings on sea level.
	B. Operating Limits:  Classify according to AMCA 99.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, and furnished specialties and accessories.  Also include the following:
	1. Certified fan performance curves with system operating conditions indicated.
	2. Certified fan sound-power ratings.
	3. Motor ratings and electrical characteristics, plus motor and electrical accessories.
	4. Material thickness and finishes, including color charts.
	5. Dampers, including housings, linkages, and operators.
	6. Roof curbs.
	7. Fan speed controllers.


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For power ventilators to include in emergency, operation, and maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Belts:  One set(s) for each belt-driven unit.


	1.7 QUALITY ASSURANCE
	A. 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.
	B. AMCA Compliance:  Fans shall have AMCA-Certified performance ratings and shall bear the AMCA-Certified Ratings Seal.
	C. UL Standards:  Power ventilators shall comply with UL 705.  Power ventilators for use for restaurant kitchen exhaust shall also comply with UL 762.

	1.8 COORDINATION
	A. Coordinate size and location of structural-steel support members.
	B. Coordinate sizes and locations of concrete bases with actual equipment provided.
	C. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 CENTRIFUGAL ROOF VENTILATORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. 5TUAcme Engineering & Manufacturing CorporationU5T.
	2. 5TUAerovent; a division of Twin City Fan Companies, LtdU5T.
	3. 5TUGreenheck Fan CorporationU5T.

	B. Housing:  Removable, spun-aluminum, dome top and outlet baffle; square, one-piece, aluminum base with venturi inlet cone.
	1. Upblast Units:  Provide spun-aluminum discharge baffle to direct discharge air upward, with rain and snow drains and grease collector.
	2. Hinged Subbase:  Galvanized-steel hinged arrangement permitting service and maintenance.

	C. Fan Wheels:  Aluminum hub and wheel with backward-inclined blades.
	D. Belt Drives:
	1. Resiliently mounted to housing.
	2. Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub.
	3. Shaft Bearings:  Permanently lubricated, permanently sealed, self-aligning ball bearings.
	4. Pulleys:  Cast-iron, adjustable-pitch motor pulley.
	5. Fan and motor isolated from exhaust airstream.

	E. Accessories:
	1. Disconnect Switch:  Nonfusible type, with thermal-overload protection mounted outside fan housing, factory wired through an internal aluminum conduit.

	F. Roof Curbs:  Galvanized steel; mitered and welded corners; 2T1-1/2-inch-2T6T (40-mm-)6T thick, rigid, fiberglass insulation adhered to inside walls; and 2T1-1/2-inch2T6T (40-mm)6T wood nailer.  Size as required to suit roof opening and fan base.
	1. Overall Height:  2T18 inches2T6T (450 mm)6T.
	2. Sound Curb:  Curb with sound-absorbing insulation.
	3. Pitch Mounting:  Manufacture curb for roof slope.
	4. Metal Liner:  Galvanized steel.
	5. Mounting Pedestal:  Galvanized steel with removable access panel.
	6. Vented Curb:  Unlined with louvered vents in vertical sides.


	2.2 CENTRIFUGAL WALL VENTILATORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. 5TUAcme Engineering & Manufacturing CorporationU5T.
	2. 5TUAerovent; a division of Twin City Fan Companies, LtdU5T.
	3. 5TUGreenheck Fan CorporationU5T.

	B. Housing:  Heavy-gage, removable, spun-aluminum, dome top and outlet baffle; venturi inlet cone.
	C. Fan Wheel:  Aluminum hub and wheel with backward-inclined blades.
	D. Belt Drives:
	1. Resiliently mounted to housing.
	2. Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub.
	3. Shaft Bearings:  Permanently lubricated, permanently sealed, self-aligning ball bearings.
	4. Pulleys:  Cast-iron, adjustable-pitch motor pulley.
	5. Fan and motor isolated from exhaust airstream.

	E. Accessories:
	1. Disconnect Switch:  Nonfusible type, with thermal-overload protection mounted inside fan housing, factory wired through internal aluminum conduit.


	2.3 IN-LINE CENTRIFUGAL FANS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. 5TUAcme Engineering & Manufacturing CorporationU5T.
	2. 5TUAmerican Coolair CorporationU5T.
	3. 5TUGreenheck Fan CorporationU5T.

	B. Housing:  Split, spun aluminum with aluminum straightening vanes, inlet and outlet flanges, and support bracket adaptable to floor, side wall, or ceiling mounting.
	C. Belt-Driven Units:  Motor mounted on adjustable base, with adjustable sheaves, enclosure around belts within fan housing, and lubricating tubes from fan bearings extended to outside of fan housing.
	D. Fan Wheels:  Aluminum, airfoil blades welded to aluminum hub.
	E. Accessories:
	1. Variable-Speed Controller:  Solid-state control to reduce speed from 100 to less than 50 percent.
	2. Volume-Control Damper:  Manually operated with quadrant lock, located in fan outlet.
	3. Companion Flanges:  For inlet and outlet duct connections.
	4. Fan Guards:  2T1/2- by 1-inch2T6T (13- by 25-mm)6T mesh of galvanized steel in removable frame.  Provide guard for inlet or outlet for units not connected to ductwork.
	5. Motor and Drive Cover (Belt Guard):  Epoxy-coated steel.


	2.4 MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment."
	1. 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.

	B. Enclosure Type:  Totally enclosed, fan cooled.

	2.5 SOURCE QUALITY CONTROL
	A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan Sound Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant Room Method for Sound Testing of Fans."  Label fans with the AMCA-Certi�
	B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed of rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of Testing Fans for Aerodynamic Performance Rating."  Label fans with the A�


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install power ventilators level and plumb.
	B. Secure roof-mounted fans to roof curbs with cadmium-plated hardware.  See Section 077200 "Roof Accessories" for installation of roof curbs.
	C. Ceiling Units:  Suspend units from structure; use steel wire or metal straps.
	D. Support suspended units from structure using threaded steel rods and elastomeric hangers having a static deflection of 2T1 inch2T6T (25 mm)6T.  Vibration-control devices are specified in Section 230548 "Vibration and Seismic Controls for HVAC Piping and�
	E. Install units with clearances for service and maintenance.
	F. Label units according to requirements specified in Section 230553 "Identification for HVAC Piping and Equipment."

	3.2 CONNECTIONS
	A. Drawings indicate general arrangement of ducts and duct accessories.  Make final duct connections with flexible connectors.  Flexible connectors are specified in Section 233300 "Air Duct Accessories."
	B. Install ducts adjacent to power ventilators to allow service and maintenance.
	C. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.3 FIELD QUALITY CONTROL
	A. 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.

	B. Tests and Inspections:
	1. Verify that shipping, blocking, and bracing are removed.
	2. Verify that unit is secure on mountings and supporting devices and that connections to ducts and electrical components are complete.  Verify that proper thermal-overload protection is installed in motors, starters, and disconnect switches.
	3. Verify that cleaning and adjusting are complete.
	4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan wheel free rotation and smooth bearing operation.  Reconnect fan drive system, align and adjust belts, and install belt guards.
	5. Adjust belt tension.
	6. Adjust damper linkages for proper damper operation.
	7. Verify lubrication for bearings and other moving parts.
	8. Verify that manual and automatic volume control and fire and smoke dampers in connected ductwork systems are in fully open position.
	9. Disable automatic temperature-control operators, energize motor and adjust fan to indicated rpm, and measure and record motor voltage and amperage.
	10. Shut unit down and reconnect automatic temperature-control operators.
	11. Remove and replace malfunctioning units and retest as specified above.

	C. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	D. Prepare test and inspection reports.

	3.4 ADJUSTING
	A. Adjust damper linkages for proper damper operation.
	B. Adjust belt tension.
	C. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing procedures.
	D. Replace fan and motor pulleys as required to achieve design airflow.
	E. Lubricate bearings.



	233723 FL - HVAC GRAVITY VENTILATORS
	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. Roof hoods.


	1.3 PERFORMANCE REQUIREMENTS
	A. Water Entrainment:  Limit water penetration through unit to comply with ASHRAE 62.1.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.5 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
	2. AWS D1.3, "Structural Welding Code - Sheet Steel."


	1.6 COORDINATION
	A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Galvanized-Steel Sheet:  ASTM A 653/A 653M, 2TG902T6T (Z275)6T zinc coating, mill phosphatized.
	B. Fasteners:  Same basic metal and alloy as fastened metal or 300 Series stainless steel unless otherwise indicated.  Do not use metals that are incompatible with joined materials.
	1. Use types and sizes to suit unit installation conditions.
	2. Use hex-head or Phillips pan-head screws for exposed fasteners unless otherwise indicated.

	C. Post-Installed Fasteners for Concrete and Masonry:  Torque-controlled expansion anchors made from stainless-steel components, with capability to sustain without failure a load equal to 4 times the loads imposed for concrete, or 6 times the load imposed �

	2.2 FABRICATION, GENERAL
	A. Factory or shop fabricate gravity ventilators to minimize field splicing and assembly.  Disassemble units to the minimum extent as necessary for shipping and handling.  Clearly mark units for reassembly and coordinated installation.
	B. Fabricate frames, including integral bases, to fit in openings of sizes indicated, with allowances made for fabrication and installation tolerances, adjoining material tolerances, and perimeter sealant joints.
	C. Fabricate units with closely fitted joints and exposed connections accurately located and secured.
	D. Fabricate supports, anchorages, and accessories required for complete assembly.
	E. Perform shop welding by AWS-certified procedures and personnel.

	2.3 ROOF HOODS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. 5TUAcme Engineering & Mfg. CorporationU5T.
	2. 5TUAeroventU5T.
	3. 5TUCarnesU5T.
	4. 5TUGreenheck Fan CorporationU5T.
	5. 5TUJencoFanU5T.
	6. 5TULoren Cook CompanyU5T.
	7. 5TUPennBarryU5T.

	B. Factory or shop fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figures 6-6 and 6-7.
	C. Materials:  Galvanized-steel sheet, minimum 2T0.064-inch-2T6T (1.62-mm-)6T thick base and 2T0.040-inch-2T6T (1.0-mm-)6T thick hood; suitably reinforced.
	D. Roof Curbs:  Galvanized-steel sheet; with mitered and welded corners; 2T1-1/2-inch-2T6T (40-mm-)6T thick, rigid fiberglass insulation adhered to inside walls; and 2T1-1/2-inch2T6T (40-mm)6T wood nailer.  Size as required to fit roof opening and ventilat�
	1. Overall Height:  2T16 inches2T6T (400 mm)6T.

	E. Bird Screening:  Galvanized-steel, 2T1/2-inch-2T6T (12.7-mm-)6T square mesh, 2T0.041-inch2T6T (1.04-mm)6T wire.
	F. Galvanized-Steel Sheet Finish:
	1. Surface Preparation:  Clean surfaces of dirt, grease, and other contaminants.  Clean welds, mechanical connections, and abraded areas and repair galvanizing according to ASTM A 780.  Apply a conversion coating suited to the organic coating to be applied�



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install gravity ventilators level, plumb, and at indicated alignment with adjacent work.
	B. Install gravity ventilators with clearances for service and maintenance.
	C. Install perimeter reveals and openings of uniform width for sealants and joint fillers, as indicated.
	D. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by applying a heavy coating of bituminous paint on surfaces that will be in contact with concrete, masonry, or dissimilar metals.
	E. Repair finishes damaged by cutting, welding, soldering, and grinding.  Restore finishes so no evidence remains of corrective work.  Return items that cannot be refinished in the field to the factory, make required alterations, and refinish entire unit o�

	3.2 CONNECTIONS
	A. Duct installation and connection requirements are specified in Section 233113 "Metal Ducts.” Drawings indicate general arrangement of ducts and duct accessories.



	233813 FL - COMMERCIAL-KITCHEN HOODS
	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. This Section includes Type I commercial kitchen hoods.

	1.3 DEFINITIONS
	A. Listed Hood:  A hood, factory fabricated and tested for compliance with UL 710 by a testing agency acceptable to authorities having jurisdiction.
	B. Standard Hood:  A hood, usually field fabricated, that complies with design, construction, and performance criteria of applicable national and local codes.
	C. Type I Hood:  A hood designed for grease exhaust applications.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For the following:
	1. Standard hoods.
	2. Filters/baffles.
	3. Fire-suppression systems.
	4. Lighting fixtures.

	B. Shop Drawings:  Signed and sealed by a qualified professional engineer.
	1. Shop Drawing Scale:  2T1/4 inch = 1 foot2T6T (1:50)6T.
	2. Show plan view, elevation view, sections, roughing-in dimensions, service requirements, duct connection sizes, and attachments to other work.
	3. Show cooking equipment plan and elevation to confirm minimum code-required overhang.
	4. Indicate performance, exhaust and makeup air airflow, and pressure loss at actual Project-site elevation.
	5. Show water-supply and drain piping connections.
	6. Show control cabinets.
	7. Show fire-protection cylinders, piping, actuation devices, and manual control devices.
	8. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	9. Design Calculations:  Calculate requirements for selecting seismic restraints.
	10. Wiring Diagrams:  Power, signal, and control wiring.
	11. Piping Diagrams:  Detail fire-suppression piping and components and differentiate between manufacturer-installed and field-installed piping.  Include roughing-in requirements for drain connections.  Show cooking equipment plan and elevation to illustra�
	a. Piping Diagram Scale:  2T1/4 inch = 1 foot2T6T (1:50)6T.



	1.5 COORDINATION
	A. Coordinate equipment layout and installation with adjacent Work, including lighting fixtures, HVAC equipment, plumbing, and fire-suppression system components.

	1.6 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Furnish one complete set(s) of grease filters/baffles.



	PART 2 -  PRODUCTS
	2.1 HOOD MATERIALS
	A. Stainless-Steel Sheet:  ASTM A 666, Type 304.
	1. Minimum Thickness:  2T0.037 inch2T6T (0.94 mm)6T.
	2. Finish:  Comply with SSINA's "Finishes for Stainless Steel" for recommendations for applying and designating finishes.
	a. Finish shall be free from tool and die marks and stretch lines and shall have uniform, directionally textured, polished finish indicated, free of cross scratches.  Grain shall run with long dimension of each piece.

	3. Concealed Stainless-Steel Surfaces:  ASTM A 480/A 480M, No. 2B finish (bright, cold-rolled, unpolished finish).
	4. Exposed Surfaces:  ASTM A 480/A 480M, No. 6 finish (dull satin).
	5. When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign matter and leave surfaces chemically clean.

	B. Zinc-Coated Steel Shapes:  ASTM A 36/A 36M, zinc coated according to ASTM A 123/A 123M requirements.
	C. Sealant:  ASTM C 920; Type S, Grade NS, Class 25, Use NT.  Elastomeric sealant shall be NSF certified for commercial kitchen hood application.  Sealants, when cured and washed, shall comply with requirements in 21 CFR, Section 177.2600, for use in areas�
	1. Color:  As selected by Architect from manufacturer's full range.
	2. Backer Rod:  Closed-cell polyethylene, in diameter larger than joint width.

	D. Sound Dampening:  NSF-certified, nonabsorbent, hard-drying, sound-deadening compound for permanent adhesion to metal in minimum 2T1/8-inch2T6T (3-mm)6T thickness that does not chip, flake, or blister.
	E. Gaskets:  NSF certified for end-use application indicated; of resilient rubber, neoprene, or PVC that is nontoxic, stable, odorless, nonabsorbent, and unaffected by exposure to foods and cleaning compounds, and that passes testing according to UL 710.

	2.2 GENERAL HOOD FABRICATION REQUIREMENTS
	A. Welding:  Use welding rod of same composition as metal being welded.  Use methods that minimize distortion and develop strength and corrosion resistance of base metal.  Make ductile welds free of mechanical imperfections such as gas holes, pits, or crac�
	1. Welded Butt Joints:  Full-penetration welds for full-joint length.  Make joints flat, continuous, and homogenous with sheet metal without relying on straps under seams, filling in with solder, or spot welding.
	2. Grind exposed welded joints flush with adjoining material and polish to match adjoining surfaces.
	3. Where fasteners are welded to underside of equipment, finish reverse side of weld smooth and flush.
	4. Coat concealed stainless-steel welded joints with metallic-based paint to prevent corrosion.
	5. After zinc-coated steel is welded, clean welds and abraded areas and apply SSPC-Paint 20, high-zinc-dust-content, galvanizing repair paint to comply with ASTM A 780/A 780M.

	B. For metal butt joints, comply with SMACNA's "Kitchen Ventilation Systems & Food Service Equipment Guidelines."
	C. Where stainless steel is joined to a dissimilar metal, use stainless-steel welding material or fastening devices.
	D. Form metal with break bends that are not flaky, scaly, or cracked in appearance; where breaks mar uniform surface appearance of material, remove marks by grinding, polishing, and finishing.
	E. Sheared Metal Edges:  Finish free of burrs, fins, and irregular projections.
	F. In food zones, as defined in NSF, fabricate surfaces free from exposed fasteners.
	G. Cap exposed fastener threads, including those inside cabinets, with stainless-steel lock washers and stainless-steel cap (acorn) nuts.
	H. Fabricate pipe slots on equipment with turned-up edges sized to accommodate service and utility lines and mechanical connections.
	I. Fabricate enclosures, including panels, housings, and skirts, to conceal service lines, operating components, and mechanical and electrical devices including those inside cabinets, unless otherwise indicated.
	J. Fabricate seismic restraints according to SMACNA's "Kitchen Ventilation Systems & Food Service Equipment Guidelines," Appendix A, "Seismic Restraint Details."
	K. Fabricate equipment edges and backsplashes according to SMACNA's "Kitchen Ventilation Systems & Food Service Equipment Guidelines."
	L. Fabricate enclosure panels to ceiling and wall as follows:
	1. Fabricate panels on all exposed side(s) with same material as hood, and extend from ceiling to top of hood canopy and from canopy to wall.
	2. Wall Offset Spacer:  Minimum of 2T3 inches2T6T (75 mm)6T.
	3. Wall Shelves and Overshelves:  Fabricate according to SMACNA's "Kitchen Ventilation Systems & Food Service Equipment Guidelines," with minimum 2T0.0625-inch-2T6T (1.58-mm-)6T thick, stainless-steel shelf tops.


	2.3 TYPE I EXHAUST HOOD FABRICATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. 5TUAerolator Systems, IncU5T.
	2. 5TUAHR Metals, Inc.; Air Saver SystemsU5T.
	3. 5TUAir Tech; Delfield Company (TheU5T).
	4. 5TUAyrKing CorporationU5T.
	5. 5TUCaptive-Aire SystemsU5T.
	6. 5TUCarroll Manufacturing InternationalU5T.
	7. 5TUDuke Manufacturing CompanyU5T.
	8. 5TUGaylord Industries, IncU5T.
	9. 5TUGiles Enterprises, IncU5T.
	10. 5TUGrease Master; a division of Custom Industries, IncU5T.
	11. 5TUGreenheckU5T.
	12. 5TUHalton CompanyU5T.
	13. 5TULCSystems, IncU5T.
	14. 5TUSturdi-Bilt Restaurant EquipmentU5T.
	15. 5TUVent Master; Div. of Garland Commercial Ranges, LtdU5T.

	B. Weld all joints exposed to grease with continuous welds, and make filters/baffles or grease extractors and makeup air diffusers easily accessible for cleaning.
	1. Fabricate hoods according to NSF 2, "Food Equipment."
	2. Hoods shall be listed and labeled, according to UL 710, by a testing agency acceptable to authorities having jurisdiction.
	3. Hoods shall be designed, fabricated, and installed according to NFPA 96.
	4. Include access panels as required for access to fire dampers and fusible links.
	5. Duct Collars:  Minimum 2T0.0598-inch-2T6T (1.5-mm-)6T thick steel at least 2T3 inches2T6T (75 mm)6T long, continuously welded to top of hood and at corners.  Fabricate a collar with a 2T0.5-inch-2T6T (13-mm-)6T wide duct flange.
	6. Duct-Collar Fire Dampers:  Collar and damper shall comply with UL 710 testing and listing required for the entire hood.
	a. Collar:  Minimum 2T0.0598-inch-2T6T (1.5-mm-)6T thick stainless steel, at least 2T3 inches2T6T (75 mm)6T long, continuously welded to top of hood and at corners.  Fabricate a collar with a minimum 2T0.5-inch-2T6T (13-mm-)6T wide duct flange.
	b. Blades:  Minimum 2T0.1046-inch-2T6T (2.7-mm-)6T thick stainless steel, counterbalanced to remain closed after actuation.
	c. Blade Pivot and Spring:  Stainless steel.
	d. Fusible Link:  Replaceable, 2T212 deg F2T6T (100 deg C)6T rated.


	C. Hood Configuration:  Exhaust and makeup air.
	1. Makeup air shall be introduced through laminar-flow-type, perforated metal panels on front of hood canopy.

	D. Hood Style:  Wall-mounted canopy.
	E. Filters/Baffles:  Removable, stainless-steel, with spring-loaded fastening.  Fabricate stainless steel for filter frame and removable collection cup and pitched trough.  Exposed surfaces shall be pitched to drain to collection cup.  Filters/baffles shal�
	F. Lighting Fixtures:  Surface-mounted, fluorescent fixtures and lamps with lenses sealed vaportight.  Wiring shall be installed in conduit on hood exterior.  Number and location of fixtures shall provide a minimum of 2T70 fc2T6T (753 lx)6T at 2T30 inches2�
	1. Light switches shall be mounted on front panel of hood canopy.
	2. Lighting Fixtures:  Fluorescent complying with UL 1598.

	G. Comply with requirements in Section 230900 "Instrumentation and Control for HVAC" and Section 230993 "Sequence of Operations for HVAC Controls" for hood controls.
	H. Hood Controls:  Hood-mounting control cabinet,fabricated of stainless steel.
	1. Exhaust Fan:  On-off switches shall start and stop the exhaust fan.  Interlock exhaust fan with makeup air supply fan to operate simultaneously. Interlock exhaust fan with fire-suppression system to operate fan(s) during fire-suppression-agent release a�


	2.4 WET-CHEMICAL FIRE-SUPPRESSION SYSTEM
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. 5TUAnsul Incorporated; a Tyco International Ltd. CompanyU5T.
	2. 5TUBadger Fire ProtectionU5T.
	3. 5TUKidde Fire SystemsU5T.
	4. 5TUPyro ChemU5T.

	B. Description:  Engineered distribution piping designed for automatic detection and release or manual release of fire-suppression agent by hood operator.  Fire-suppression system shall be listed and labeled for complying with NFPA 17A, "Wet Chemical Extin�
	1. Steel Pipe, 2TNPS 22T6T (DN 50)6T and Smaller:  ASTM A 53/A 53M, Type S, Grade A, Schedule 40, plain ends.
	2. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300.
	3. Piping, fusible links and release mechanism, tank containing the suppression agent, and controls shall be factory installed.  Controls shall be in stainless-steel control cabinet mounted on wall.  Furnish manual pull station for wall mounting.  Exposed �
	4. Liquid Extinguishing Agent:  Noncorrosive, low-pH liquid.
	5. Furnish electric-operated gas shutoff valve with clearly marked open and closed indicator for field installation.
	6. Fire-suppression system controls shall be integrated with controls for fans, lights, and fuel supply and located in a single cabinet for each group of hoods immediately adjacent.
	7. Wiring shall have color-coded, numbered terminal blocks and grounding bar.  Spare terminals for fire alarm, optional wiring to start fan with fire alarm, red pilot light to indicate fan operation, and control switches shall all be factory wired in contr�



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in for piping systems to verify actual locations of piping connections before equipment installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Complete field assembly of hoods where required.
	1. Make closed butt and contact joints that do not require filler.
	2. Grind field welds on stainless-steel equipment smooth, and polish to match adjacent finish.  Comply with welding requirements in Part 2 "General Hood Fabrication Requirements" Article.

	B. Install hoods and associated services with clearances and access for maintaining, cleaning, and servicing hoods, filters/baffles, grease extractor, and fire-suppression systems according to manufacturer's written instructions and requirements of authori�
	C. Make cutouts in hoods where required to run service lines and to make final connections, and seal openings according to UL 1978.
	D. Securely anchor and attach items and accessories to walls, floors, or bases with stainless-steel fasteners, unless otherwise indicated.
	E. Install hoods to operate free from vibration.
	F. Install trim strips and similar items requiring fasteners in a bed of sealant.  Fasten with stainless-steel fasteners at 2T48 inches2T6T (1200 mm)6T o.c. maximum.
	G. Install sealant in joints between equipment and abutting surfaces with continuous joint backing, unless otherwise indicated.  Provide airtight, watertight, vermin-proof, sanitary joints.
	H. Install lamps, with maximum recommended wattage, in equipment with integral lighting.
	I. Set initial temperatures, and calibrate sensors.
	J. Set field-adjustable switches.

	3.3 CONNECTIONS
	A. Install piping with clearance to allow service and maintenance.
	B. Connect ducts according to requirements in Section 233300 "Air Duct Accessories." Install flexible connectors on makeup air supply duct.  Weld exhaust-duct connections with continuous liquid tight joint.
	C. Install fire-suppression piping for remote-mounted suppression systems according to NFPA 17A, "Wet Chemical Extinguishing Systems."



	262726 - Wiring Devices
	230513 FL - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
	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 general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped sepa

	1.3 COORDINATION
	A. 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 load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.
	B. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 2T3300 feet2T6T (1000 m)6T above sea level.
	B. 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 ser

	2.3 POLYPHASE MOTORS
	A. Description:  NEMA MG 1, Design B, medium induction motor.
	B. Efficiency:  Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multispeed Motors:  Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multispeed Motors:  Separate winding for each speed.
	F. Rotor:  Random-wound, squirrel cage.
	G. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise:  Match insulation rating.
	I. Insulation:  Class F.
	J. 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.

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

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. 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.
	B. Severe-Duty Motors:  Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. 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.

	B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type.
	C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller:  Shaded-pole type.
	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 mo�


	PART 3 -  EXECUTION (Not Applicable)
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