                                     TASK ORDER SOLICITATION

Task Order Solicitation Number:  70Z08320RPBA01300 (20PBA013)

Project Description/Location:  Front Gate Barrier, USCG Baltimore Yard, Baltimore, Maryland.  

Performance Period:  90 calendar days 

Attachments:
(1) Additional provisions/clauses (email) 

(2) Construction Wage Rate Requirement




(3) Request for Information (RFI) Form
      

[bookmark: _MON_1655549303]         
(4) Specification PN 13462289 dated May 2020


(5) CG Construction Drawings USCG Construction Drawing Series YB822019C01, Sheets G-01, C-01, C-02, C-03, C-04, C-05, C-06, Sheets 1 through 7 of 7.


[bookmark: _GoBack]         
(6) CEUC Equipment Enrollment Form (awardee)
(7) CEUC USCG Approved Equipment Enrollment Catalog (awardee)


Return proposal to:

USCG CEU Cleveland (CP)
Attn: Timothy G. Arnold 
1240 East Ninth Street, Rm. 2179
Cleveland, OH 44199-2060
Timothy.g.arnold@uscg.mil
PRICE PROPOSAL - TASK ORDER SOLICITATION 70Z08320RPBA01300

Base Work:   Provide all labor, material, equipment, transportation and supervision required for Front Barrier Gate, U.S. Coast Guard Yard Baltimore, Baltimore, Maryland.

Work shall be performed in accordance with Specification PN 13462289 dated May 2020, USCG Construction Drawings Series YB822019C01, Sheets G-01, C-01, C-02, C-03, C-04, C-05, C-06, Sheets 1 through 7 of 7 and the terms and conditions of the contract/task order.
                                                                            
                                                                           Base Work: $___________________

	            
NOTE:  All proposals shall include taxes – no tax exemption certificates will be issued.

(Offer shall be valid for 90 days after date offer due)


Contractor (Company Name/Address)                RMACC Number
____________________________________                   70Z08318DPCR_____________            
____________________________________
____________________________________
____________________________________ 


Phone: ____________   FAX: ______________   Email address: _______________

DUNS:_____________       TIN:_______________   Cage Code: ________________


_________________________                   ____________________             _________
Name and Title of person                            Signature                               Date
authorized to sign offer                                             
    


Note:  Amendments(s) to the Task Order Solicitation will be issued utilizing
             Standard Form (SF) 30, Amendment of Solicitation/Modification of
             Contract.   (Contractor shall complete Blocks 8, 15A, B, and C, and 
             return the signed copy to the address in Block 6 of the form by the time
             set for receipt of proposals).
             


The following Provisions and Clauses are included in the Task Order Solicitation and resultant task order.


Note:  Unless “Regional Multiple Award Construction Contract (RMACC)” 
             is stated, all references to “contract” shall be interpreted as
             “task order” as it applies to the project.

1.  FAR 52.211-10 Commencement, Prosecution & Completion of Work (APR 984)

The Contractor shall be required to (a) commence work under this contract within 10 calendar days, (b) prosecute the work diligently, and (c) complete the entire contract within 138 calendar days after receipt of a Notice to Proceed.  The time stated for completion shall include final cleanup of the premises.

            The Performance Period includes 7 weather days.  The definition of weather                     
            day is as follows:  A weather day must prevent work for 50 percent or more of 
            the Contractor work day and delay work critical to the timely completion of                   
            the project.  If the number of actual weather days exceeds the number of days    
            anticipated by the Coast Guard, then the Contracting Officer may convert the 
            qualifying days to calendar days and issue a modification in accordance with 
            the contract clause entitled “Default (Fixed Price Construction).”  

2.    DESIGNATED BILLING OFFICE AND INVOICE PROCEDURES

(a)  Submit the original invoice to the following designated billing address via ONE of the following modes, listed in descending order of preference:
Note:  If using ‘Google Chrome’ and ‘Firefox’, the web form will work.  If not, mail the invoice to the following:

      (1)  FINCEN website: http://www.fincen.uscg.mil/centralinv/central_inv_contr.cfm 
      (2)  Mailed to:  Commercial Invoices
                                  U. S. Coast Guard Finance Center
                                  1430A Kristina Way
                                  Chesapeake, VA  23326

(b)  In addition to the items required for submission of a proper invoice under FAR 52.232-5 and 52.232-27, each invoice shall contain the following information:

       (1)  Contract and/or Delivery/Task Order Number
       (2)  Last Name of the Contract Specialist: Arnold
       (3)  Invoice Routing Code:  CEU-CLEV
       (4)  Annotation of contractor’s small business representation for accelerated payment purposes.

Note:  The May 2012 version of the USCG CEU Cleveland invoice contains the CEU Cleveland routing code, small business representation annotation, and contract specialist’s name.   Please utilize this version of the form which will be provided with the notice of award letter   –   previous versions are obsolete.
** If you have task orders with other USCG offices, the Invoice Routing Code (IRC) must be changed to reflect the code for that office. **

(c)  To facilitate processing, all proper invoices and any supporting information submitted electronically using the FINCEN web based invoice submission capability must be submitted as a single Adobe (.pdf) formatted file or as otherwise specified in the contract/task order.

NOTE: INVOICE UPLOADS ARE LIMITED TO 3MB. You may compress the file. 

Acrobat: File…Save as other…Reduced size PDF
Scanning: 200 dpi Resolution under Scan Settings.

(d)  A courtesy copy of the invoice shall be mailed to the Contract Specialist and the Contracting Officer’s Representative (COR) at the following email addresses:

      Contract Specialist:  timothy.g.arnold@uscg.mil
      COR: avery.l.weston@uscg.mil

(e)  Supporting documentation (progress schedule, certified payrolls, documentation of payment to surety, Contractor’s Release form, etc.) shall be mailed directly to the assigned Contract Specialist at USCG CEU Cleveland.  If the required documents are not on file at the time the invoice is received, the invoice will be rejected and returned.

(f)  Payment inquiries and status may be obtained at the following website:  https://www.fincen.uscg.mil/secure/payment.htm. 

(g)  In accordance with the Prompt Payment Act, for the purposes of determining a payment due date and the date on which interest will begin to accrue if a payment is late, a proper invoice shall be deemed to have been received:

(1)  On the later of:

              (i)  For invoices that are mailed, the date a proper invoice is actually received by designated billing office and annotates the invoice with date of receipt at the time of receipt.

           (ii)  For invoices electronically transmitted by the contractor via web based submission, the date of a transmission is received by the designated billing office, and receipt confirmation is provided to the designated recipient; or

          (iii)  The seventh day after the date on which the property is actually delivered or performance of the services is actually completed; unless—

                  (a)  The agency has actually accepted the property or services before the seventh day in which case the acceptance date shall  substitute for the seventh day after the delivery date; or

                  (b)  A longer acceptance period is specified in the contract, in which case the date of actual acceptance or the date on which such longer acceptance period ends shall substitute for the seventh day after the delivery date;

(2)  On the date placed on the invoice by the contractor, when the agency fails to annotate the invoice with the date of receipt of the invoice at the time of receipt (such invoice must be a proper invoice); or

(3)  On the date of delivery, when the contract specifies that the delivery ticket may serve as an invoice.

(4)  Web based submission by the contractor and receipt confirmation does not reflect Government review or acceptance of the invoice.

3.  CORRESPONDENCE

All correspondence, emails, etc. shall be forwarded directly to the Contract Specialist.  If mailed, send to the address below.   The Contract Specialist shall also be “copied” on all emails and other correspondence pertaining to the contract.

         Contract Specialist
         USCG Civil Engineering Unit      
         Attn:  Timothy G. Arnold 
         1240 East Ninth Street, Rm. 2179
         Cleveland, OH  44199-2060
         Email address: timothy.g.arnold@uscg.mil

Ensure that all documents reference the Task Order Number (20PBA013).   

4.  REQUIRED BONDS. A bid bond is not required. Payment Bond required for awards over $35,000.00 but not exceeding $150,000.00.  Performance and Payment Bonds required for awards exceeding $150,000.00.  The contract number and task order number shall be identified on the bonds.

5.  REQUIRED INSURANCE.  Refer to RMACC paragraph H.2.

6.  WAGE RATES.  Refer to RMACC paragraph H.7.  
      (Construction Wage Rate Requirements are attached and apply to the 
              solicitation and resultant task order).  
                   
7.  SUPERINTENDENCE BY CONTRACTOR –   In accordance with FAR 52.236-6 Superintendence by the Contractor, the contractor shall directly oversee all work or have on the worksite a competent superintendent who is satisfactory to the Contracting Officer and who has authority to act for the contractor.  The superintendent cannot be designated for more than one contract while on-site work is being performed.  (The superintendent and alternate shall be an employee of the prime contractor).  The profile/summary shall include an outline of the superintendent’s qualifications and the extent of his authority.   (Do NOT submit this information in the Safety Plan.)  This information shall be submitted to the Contracting Officer, in writing, within TEN DAYS from issuance of the initial Notice to Proceed letter.

            Special Notice:  The Superintendent and Alternate shall have the ability to 
            speak, read and write English fluently.

     8.  FAR 52.222-23 Notice of Requirement for Affirmative Action to Ensure 
                                   Equal Employment Opportunity for Construction (FEB 1999).  

                           Goals for minority                                 Goals for female
                           participation/each trade                     participation/each trade

                                         23.0 %                                                        6.9%

As used in this Notice, and in any contract resulting from this solicitation, the "covered area" is Baltimore, Maryland.    


9.  FAR 52.211-1 Availability of Specifications Listed in the GSA Index of 
                                Federal Specifications, Standards and Commercial Item 
                                Descriptions, FPMR Part 101-29 (AUG 1998).    

(a)  The GSA Index of Federal Specifications, Standards and Commercial Item Descriptions, FPMR Part 101-29, and copies of specifications, standards, and commercial item descriptions, cited in this solicitation may be obtained for a fee by submitting a request to--

         GSA Federal Supply Service Bureau
         Specifications Section, Suite 8100 
         470 East L'Enfant Plaza, SW.
         Washington, D.C.  20407

Telephone (202) 619-8925                   Facsimile   (202) 619-8978

 (b)  If the General Services Administration, Department of Agriculture, or Department of Veterans Affairs issued this solicitation, a single copy of specifications, standards, and commercial item descriptions cited in this solicitation may be obtained free of charge by submitting a request to the addressee in paragraph (a) of this provision.  Additional copies will be issued for a fee. 

 10.    FAR 52.211-2 Availability of Specifications, Standards, and Data Item 
                                       Descriptions Listed in the Acquisition Streamlining and 
                                       Standardization Information System (ASSIST) (APR 2014).  

(a)  Most unclassified Defense specifications and standards may be downloaded from the following ASSIST websites:

      (1)  ASSIST (https://assist.dla.mil/online/start/ );
      (2)  Quick Search (http://quicksearch.dla.mil/ );
      (3)  ASSIST docs.com (http://assistdocs.com ).

(b)  Documents not available from ASSIST may be ordered from the Department of Defense Single Stock Point (DoDSSP) by –
   
      (1)  Using the ASSIST Shopping Wizard (https://assist.dla.mil/wizard/index.cfm) ;
      (2)  Phoning the DoDSSP Customer Service Desk (215) 697-2179, Mon-Fri, 0730 to 1600 EST; or
      (3)  Ordering from DoDSSOP, Building 4, Section D, 700 Robbins Avenue, Philadelphia, PA  19111-5094, Telephone (215) 697-2667/2179, Facsimile (215) 697-1462.


  11. FAR 52.211-3 Availability of Specifications Not Listed in the Index of 
                            Federal Specifications, Standards and Commercial Item 
                            Descriptions (JUN 1988).

The specifications cited in this solicitation may be obtained from:  

       Contracting Officer
       USCG Civil Engineering Unit
       1240 East Ninth Street, Rm. 2179
       Cleveland, OH 44199-2060
       Attn:  Timothy G. Arnold    Telephone:  216-902-6272

   
12.  FAR 52.236-27   Site Visit Construction (FEB 1995).
(a)  The clauses at 52.236-2, Differing Site Conditions, and 52.236-3, Site Investigations and Conditions Affecting Work, will be included in any contract awarded as a result of this solicitation. 
Accordingly, offerors or quoters are urged and expected to inspect the site where the work will be performed.
(b)  Site visits may be arranged during normal duty hours by contacting:

               Contact Name:  LT Avery L. Weston 
               Address: 2401 Hawkins Point Rd., Baltimore, Maryland 21226
               Telephone: (c) (206) 450-8906
          

13. PROGRESS PAYMENTS FOR MATERIALS RECEIVED BUT NOT INSTALLED
FAR Clause 52.232-5 states the Contracting Officer may authorize payments for materials delivered to the site or other locations than the site but not yet installed.  For this contract, the Contracting Officer may authorize payments not to exceed 80% of the cost of such material.  (Payment requests for 100% of material costs will not be approved).  The payment request must be accompanied by satisfactory evidence that the Contractor has acquired title to the material, that the material will be used to perform this contract, and that a designated Government Representative has certified that the material is properly stored and protected. 

14.  GREEN PURCHASING UNDER DHS CONSTRUCTION CONTRACTS

Pursuant to Executive Orders 13423, Strengthening Federal Environmental, Energy and Transportation Management, and 13514, Federal Leadership in Environmental, Energy and Economic Performance, the Department of Homeland Security (DHS) is committed to managing its facilities in an environmentally preferable manner that will promote the natural environment and protect the health and well-being of its Federal employees and contractor service providers.  In the performance of work under this contract, the Contractor shall exert its best efforts to provide its services in a manner that will promote the natural environment and protect the health and well-being of Federal employees, contract service providers and visitors using the facility.  Green purchasing or environmentally preferable contracting has several interacting initiatives which are described at the following Government or Industry Internet sites:

Recycled Products are described at:  http://epa.gov/cpg 
Bio based Products are described at:  http://www.biopreferred.gov   
Energy efficient products are at:  http://energystar.gov/products for Energy Star products
Energy efficient products are at:  http://www.energy.gov/eere/femp/energy-and-water-efficient-products  for FEMP designated products
Environmentally Preferable Computers are at:  http://www.epeat.net 
Non-Ozone Depleting Alternative Products are at:  http://www.epa.gov/ozone/strathome.html 
Water efficient plumbing products are at:  http://epa.gov/watersense


To the extent that the services provided by the Contractor require provision of any of the above types of products, the Contractor is expected to provide the environmentally preferable type of product unless that type of product is not available competitively within a reasonable time, at a reasonable price, is not life cycle cost efficient in the case of energy consuming products, or does not meet reasonable performance standards.  The clauses at Federal Acquisition Regulation (FAR) 52.223-2, Affirmative Procurement of Bio based Products under Service and Construction Contracts, 52.223-15, Energy Efficiency in Energy Consuming Products, and 52.223-17, Affirmative Procurement of EPA-Designated Items in Service and Construction Contracts, contained in this contract, require the use of products that have bio based content, are energy efficient, or have recycled content.  In case of an apparent inconsistency between this provision and any specification elsewhere in the contract, consult the Contracting Officer for resolution.


[bookmark: P1012_142044][bookmark: P132_18085]15.    A checked box indicates that the clause(s) are applicable to the 
          task order.    
    
FAR (Federal Acquisition Regulation)
HSAR (Homeland Security Acquisition Regulation)


[ X ] FAR 52.203-19 Prohibition on Requiring Certain Internal Confidentiality
                                       Agreements or Statements (JAN 2017).      

[   ] FAR 52.204-22 Alternative Line Item Proposal (JAN 2017)
                                      
[     ] FAR 52.216-4 Economic Price Adjustment – Labor and Materials
                                      (JAN 2017).

[     ]  FAR 52.217-7 Option for Increased Quantity –Separately Priced Line Item 
                                      (MAR 1989).       

[ X ]   FAR 52.222-62 Paid Sick Leave Under Executive Order 13706 (JAN 2017).

[X]   FAR 52.223-11 Ozone-Depleting Substances   (JUN 2016).

[X]   FAR 52.223-20 Aerosols (JUN 2016).  

[X]   FAR 52.223-21 Foams (JUN 2016).  

[bookmark: P983_147024][X]   52.203-17 Contractor Employee Whistleblower Rights and Requirement to 
                               Inform Employees of Whistleblower Rights (DHS-USCG Class 
                               Deviation 14-01) (JUN 2020).     

(a) This contract and employees working on this contract will be subject to the whistleblower rights and remedies in the pilot program on Contractor employee whistleblower protections established at 41 U.S.C. 4712 by section 828 of the National Defense Authorization Act for Fiscal Year 2013 (Pub. L. 112-239) and FAR 3.908.
      (b) The Contractor shall inform its employees in writing, in the predominant language of the workforce, of employee whistleblower rights and protections under 41 U.S.C. 4712, as described in section 3.908 of the Federal Acquisition Regulation.
      (c) The Contractor shall insert the substance of this clause, including this paragraph (c), in all subcontracts over the simplified acquisition threshold.

[bookmark: wp1168893][bookmark: wp1168894][ X ] FAR 52.223-9   ESTIMATE OF PERCENTAGE OF RECOVERED MATERIAL CONTENT FOR 
                                                  EPA- DESIGNATED ITEMS (MAY 2008).   
[bookmark: wp1168895](a) Definitions. As used in this clause— 
[bookmark: wp1168896]“Postconsumer material” means a material or finished product that has served its intended use and has been discarded for disposal or recovery, having completed its life as a consumer item. Postconsumer material is a part of the broader category of “recovered material.”
[bookmark: wp1168897]“Recovered material” means waste materials and by-products recovered or diverted from solid waste, but the term does not include those materials and by-products generated from, and commonly reused within, an original manufacturing process.
[bookmark: wp1168898](b) The Contractor, on completion of this contract, shall—
[bookmark: wp1168899](1) Estimate the percentage of the total recovered material content for EPA-designated item(s) delivered and/or used in contract performance, including, if applicable, the percentage of post-consumer material content; and
[bookmark: wp1168900](2) Submit this estimate to _____________________ [Contracting Officer complete in accordance with agency procedures]. 

[      ]   FAR 52.224-3 Privacy Training – Alternate I  (Deviation)  (JAN 2017).

(a)  Definition.  As used in this clause, personally identifiable information means information that can be used to distinguish or trace and individual’s identity, either alone or when combined with other information that is linked or linkable to a specific individual.  (See Office of Management and Budget (OMB) Circular A-130, Managing Federal Information as a Strategic Resource).

(b)  The Contractor shall ensure that initial privacy training, and annual privacy training thereafter, is completed by contractor employees who –

(1)  Have access to a system of records;
(2)  Create, collect, use, process, store, maintain, disseminate, disclose, dispose, or otherwise handle personally identifiable information on behalf of an agency; or
(3) Design, develop, maintain, or operate a system of records (See also FAR subpart 24.1 and 39.105).

(c)  The contracting agency will provide initial privacy training, and annual privacy training thereafter, to Contractor employees for the duration of this contract.  Contractor employees shall satisfy this requirement by completing Privacy at DHS:  Protecting Personal Information  accessible at http://www.dhs.gov/dhs-security-and-training-requirements-contractors.   Training shall be completed within 30 days of contract award and be completed on an annual basis thereafter not later than October 31st of each year.

(d) The Contractor shall maintain and, upon request, provide documentation of completion of privacy training to the Contracting Officer.

(e)  The Contractor shall not allow any employee access to a system of records, or permit any employee to create, collect, use, process, store, maintain, disseminate, disclose, dispose or otherwise handle personally identifiable information, or to design, develop, maintain, or operate a system of records unless the employee has completed privacy training, as required by this clause.

(f) The substance of this clause, including this paragraph (f),  shall be included in all subcontracts under this contract, when subcontractor employees will –

(1)  Have access to a system of records;
(2)  Create, collect, use, process, store, maintain, disseminate, disclose, dispose, or otherwise handle personally identifiable information; or
(3) Design, develop, maintain, or operate a system of records.

[   ]   FAR 52.232-18   Availability of Funds (APR 1984).

Funds are not presently available for this contract.  The Government’s obligation under this contract is contingent upon the availability of appropriated funds from which payment for contract purposes can be made.  No legal liability on the part of the Government for any payment may arise until funds are made available to the Contracting Officer for this contract and until the Contractor receives note of such availability, to be confirmed in writing by the Contracting Officer.

[X]   FAR 52.236-4   Physical Data (APR 1984).
Data and information furnished or referred to below is for the Contractor’s information.  The Government shall not be responsible for any interpretation of or conclusion drawn from the data or information by the Contractor.  

(a) The indications of physical conditions on the drawings and in the specifications are the result of site investigations by the _____________________________. 
(b) Weather conditions ___________________. 
(c) Transportation facilities ________________. 
(d)  CG Drawing 8594-D sheets 1-21

[ ] FAR 52.247-25 Government-Furnished Equipment With or Without Operators (Apr 1984)

(End of clause)

[X]   HSAR 3052.228-90   Notification of Miller Act Payment Bond Protection 
                                                 (DEC 2003).

The contractor shall complete the following:
(c) The surety which has provided the payment bond under the prime contract is:

NAME: _____________________________________________
STREET ADDRESS: ___________________________________
CITY, STATE, ZIP CODE: ________________________________
CONTACT & TEL. NO.: __________________________________


[X] HSAR 3052.222-90     Local Hire    (JUN 2006).
(a) When performing a contract in whole or in part in a State with an unemployment rate in excess of the national average determined by the Secretary of Labor, the Contractor shall employ, for the purpose of performing the portion of the contract in that State, individuals who are local residents and who, in the case of any craft or trade, possess or would be able to acquire promptly, the necessary skills.
(b) Local resident defined. As used in this section, “local resident” means a resident of, or an individual who commutes daily to, a State described in subsection (a).
(c) The Secretary of Homeland Security may waive the requirements of paragraph (a) the interest of national security or economic efficiency.
	    Maryland 9.9%  /  National Avg. 13.3%
EVALUATION FACTORS:   The government intends to award the Task Order to the responsible offeror with the lowest price proposal based on the Base Work. Prices shall be submitted for all items or the offer may be rejected. 


[     ] FAR 52.217-4 Evaluation of Options Exercised at the Time of Contract
                                      Award (JUN 1988).

[     ] FAR 52.217-5   Evaluation of Options (JUL 1990).
 

image2.emf
md105.txt


md105.txt
"General Decision Number: MD20200105 02/07/2020

Superseded General Decision Number: MD20190105

State: Maryland

Construction Type: Highway

County: Anne Arundel County in Maryland.

HIGHWAY CONSTRUCTION PROJECTS (excluding tunnels, building 
structures in rest area projects & railroad construction;
bascule, suspension & spandrel arch bridges designed for 
commercial navigation, bridges involving marine construction; 
and other major bridges).

Note: Under Executive Order (EO) 13658, an hourly minimum wage
of $10.80 for calendar year 2020 applies to all contracts
subject to the Davis-Bacon Act for which the contract is
awarded (and any solicitation was issued) on or after January
1, 2015.  If this contract is covered by the EO, the contractor
must pay all workers in any classification listed on this wage
determination at least $10.80 per hour (or the applicable wage
rate listed on this wage determination, if it is higher) for
all hours spent performing on the contract in calendar year
2020.  If this contract is covered by the EO and a
classification considered necessary for performance of work on
the contract does not appear on this wage determination, the
contractor must pay workers in that classification at least the
wage rate determined through the conformance process set forth
in 29 CFR 5.5(a)(1)(ii) (or the EO minimum wage rate,if it is
higher than the conformed wage rate).  The EO minimum wage rate
will be adjusted annually.  Please note that this EO applies to
the above-mentioned types of contracts entered into by the
federal government that are subject to the Davis-Bacon Act
itself, but it does not apply to contracts subject only to the
Davis-Bacon Related Acts, including those set forth at 29 CFR
5.1(a)(2)-(60). Additional information on contractor
requirements and worker protections under the EO is available
at www.dol.gov/whd/govcontracts.


Modification Number     Publication Date
          0              02/07/2020

  SUMD2019-023 09/04/2019

                                  Rates          Fringes

CARPENTER  
     Carpenter...................$ 26.66            14.80
     Shoring Scaffold Builder....$ 26.66            14.80
  
CEMENT MASON.....................$ 36.76             9.61
  
ELECTRICIAN......................$ 36.60            17.51
  
IRONWORKER (Fence Erector).......$ 28.23            19.64
  
IRONWORKER, REINFORCING..........$ 27.98            18.89
  
IRONWORKER, STRUCTURAL...........$ 28.87            19.64
  
LABORER  
     Air Tool Operator...........$ 16.79             5.77
     Asphalt Paver...............$ 16.79             5.77
     Asphalt Raker...............$ 17.00             6.14
     Blaster-Dynamite............$ 16.79             5.77
     Burner......................$ 16.79             5.77
     Common......................$ 17.00             6.14
     Concrete Puddler............$ 17.00             6.14
     Concrete Surfacer...........$ 16.79             5.77
     Concrete Tender.............$ 17.00             6.14
     Concrete Vibrator...........$ 17.00             6.14
     Density Gauge...............$ 17.00             6.14
     Fireproofer-Mixer...........$ 17.00             6.14
     Flagger.....................$ 17.00             6.14
     Grade Checker...............$ 17.00             6.14
     Hand Roller.................$ 17.00             6.14
     Hazardous Material Handler..$ 16.79             5.77
     Jackhammer..................$ 17.00             6.14
     Landscaping.................$ 17.00             6.14
     Layout......................$ 17.00             6.14
     Luteman.....................$ 17.00             6.14
     Mason Tender................$ 16.79             5.77
     Mortar Mixer................$ 17.00             6.14
     Pipelayer...................$ 16.79             5.77
     Plasterer-Handler...........$ 17.00             6.14
     Scaffold Builder............$ 16.79             5.77
     Tamper......................$ 17.00             6.14
  
MARINE BOAT OPERATOR.............$ 26.29             5.87
  
MILLWRIGHT.......................$ 31.11            16.00
  
PAINTER: Bridge..................$ 33.79            11.49
  
PILEDRIVERMAN....................$ 33.32             4.43
  
POWER EQUIPMENT OPERATOR  
     Backhoe.....................$ 28.45            11.95
     Belt Press..................$ 29.63        14.31+a+b
     Boom Truck..................$ 20.00             3.07
     Broom/Sweeper...............$ 27.55            11.95
     Bulldozer...................$ 28.45            11.95
     Concrete Curb and Gutter 
     Pan.........................$ 24.85          11.79+a
     Crane.......................$ 34.70          15.40+a
     Drill-Rig...................$ 28.45            11.95
     Excavator...................$ 28.45          11.95+a
     Forklift....................$ 25.49            11.95
     Gradall.....................$ 29.45          11.95+a
     Grader......................$ 29.45          11.95+a
     Guard Rail Post Driver......$ 24.85            11.55
     Loader......................$ 28.45            11.95
     Mechanic....................$ 28.45            11.95
     Milling Machine.............$ 28.45            11.95
     Paver.......................$ 27.55            11.95
     Roller - Asphalt............$ 27.55            11.95
     Roller - Earth..............$ 19.78             7.89
     Screed......................$ 26.72             8.16
     Skid Steer (Bobcat).........$ 25.49            11.95
     Skidder.....................$ 17.25            10.05
     Trencher....................$ 24.00             7.71
     Vaccum Truck................$ 25.50            12.65
  
SHEET METAL WORKER...............$ 40.27            20.43
  
STEAMFITTER/PIPEFITTER...........$ 25.00            10.30
  
TRUCK DRIVER  
     Dump........................$ 18.50             6.58
     Flatbed.....................$ 19.50             4.72
     Lowboy......................$ 25.23             7.58
     Tack/Tar Truck..............$ 24.94             7.58
     Tandem......................$ 28.66            10.95
     Tractor Trailer.............$ 26.95            11.55
     Water.......................$ 24.94             7.58

FRINGE BENEFITS:
  a. PAID HOLIDAYS: New Year's Day, Memorial Day, July 4th,
  Labor Day, Thanksgiving & Christmas Day.
  b. PAID VACATIONS: Employees with 1 year service - 1 week
  paid vacation; 2 years service - 2 weeks paid vacation; 10
  years service - 3 weeks paid vacation.

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

WELDERS - Receive rate prescribed for craft performing
operation to which welding is incidental.

================================================================
 
Note: Executive Order (EO) 13706, Establishing Paid Sick Leave
for Federal Contractors applies to all contracts subject to the
Davis-Bacon Act for which the contract is awarded (and any
solicitation was issued) on or after January 1, 2017.  If this
contract is covered by the EO, the contractor must provide
employees with 1 hour of paid sick leave for every 30 hours
they work, up to 56 hours of paid sick leave each year.
Employees must be permitted to use paid sick leave for their
own illness, injury or other health-related needs, including
preventive care; to assist a family member (or person who is
like family to the employee) who is ill, injured, or has other
health-related needs, including preventive care; or for reasons
resulting from, or to assist a family member (or person who is
like family to the employee) who is a victim of, domestic
violence, sexual assault, or stalking.  Additional information
on contractor requirements and worker protections under the EO
is available at www.dol.gov/whd/govcontracts.

Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29CFR 5.5 (a) (1) (ii)).


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

The body of each wage determination lists the classification
and wage rates that have been found to be prevailing for the
cited type(s) of construction in the area covered by the wage
determination. The classifications are listed in alphabetical
order of ""identifiers"" that indicate whether the particular
rate is a union rate (current union negotiated rate for local),
a survey rate (weighted average rate) or a union average rate
(weighted union average rate).

Union Rate Identifiers

A four letter classification abbreviation identifier enclosed
in dotted lines beginning with characters other than ""SU"" or
""UAVG"" denotes that the union classification and rate were
prevailing for that classification in the survey. Example:
PLUM0198-005 07/01/2014. PLUM is an abbreviation identifier of
the union which prevailed in the survey for this
classification, which in this example would be Plumbers. 0198
indicates the local union number or district council number
where applicable, i.e., Plumbers Local 0198. The next number,
005 in the example, is an internal number used in processing
the wage determination. 07/01/2014 is the effective date of the
most current negotiated rate, which in this example is July 1,
2014.

Union prevailing wage rates are updated to reflect all rate
changes in the collective bargaining agreement (CBA) governing
this classification and rate.

Survey Rate Identifiers

Classifications listed under the ""SU"" identifier indicate that
no one rate prevailed for this classification in the survey and
the published rate is derived by computing a weighted average
rate based on all the rates reported in the survey for that
classification.  As this weighted average rate includes all
rates reported in the survey, it may include both union and
non-union rates. Example: SULA2012-007 5/13/2014. SU indicates
the rates are survey rates based on a weighted average
calculation of rates and are not majority rates. LA indicates
the State of Louisiana. 2012 is the year of survey on which
these classifications and rates are based. The next number, 007
in the example, is an internal number used in producing the
wage determination. 5/13/2014 indicates the survey completion
date for the classifications and rates under that identifier.

Survey wage rates are not updated and remain in effect until a
new survey is conducted.

Union Average Rate Identifiers

Classification(s) listed under the UAVG identifier indicate
that no single majority rate prevailed for those
classifications; however, 100% of the data reported for the
classifications was union data. EXAMPLE: UAVG-OH-0010
08/29/2014. UAVG indicates that the rate is a weighted union
average rate. OH indicates the state. The next number, 0010 in
the example, is an internal number used in producing the wage
determination. 08/29/2014 indicates the survey completion date
for the classifications and rates under that identifier.

A UAVG rate will be updated once a year, usually in January of
each year, to reflect a weighted average of the current
negotiated/CBA rate of the union locals from which the rate is
based.

 

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

                   WAGE DETERMINATION APPEALS PROCESS

1.) Has there been an initial decision in the matter? This can
be:

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

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
Regional Office for the area in which the survey was conducted
because those Regional Offices have responsibility for the
Davis-Bacon survey program. If the response from this initial
contact is not satisfactory, then the process described in 2.)
and 3.) should be followed.

With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the
Branch of Construction Wage Determinations.  Write to:

            Branch of Construction Wage Determinations
            Wage and Hour Division
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210

2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:

            Wage and Hour Administrator
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210

The request should be accompanied by a full statement of the
interested party's position and by any information (wage
payment data, project description, area practice material,
etc.) that the requestor considers relevant to the issue.

3.) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board).  Write to:

            Administrative Review Board
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210

4.) All decisions by the Administrative Review Board are final.

================================================================

          END OF GENERAL DECISION"
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DIVISION 1 


(May 2019 Version) 


 


SECTION 01 11 00 


SCOPE OF WORK 


 


1.1 WORK INCLUDED: Major items of work shall include the following:  


 


1.1.1 This project is the removal and replacement of the HVAC systems at Coast Guard Station 


Lorain in Lorain, Ohio. The work shall only be limited to the Station building (OM1).   


1.1.1.1  - Replace R-22 chiller 


1.1.1.2 - New refrigerant piping and insulation for chiller  


1.1.1.3 - Extract/dispose of R-22  


1.1.1.4 - Replace MAU makeup air unit  


1.1.1.5 - Modify DDC controls for equipment change 


1.1.1.6 – Remove and replace damaged duct/air devices  


1.1.1.7 - Replace two FCUs on first floor  


1.1.1.8 - Replace two CUHs on first floor  


1.1.1.9 - Replace attic insulation; Reset existing batt insulation (R-19) or replace where missing 


and provide new unfaced batt insulation to meet R-49 continuous throughout attic, 


approximate attic floor area is 5,424 sf. Assume 75% coverage around existing 


equipment to remain.  


1.1.1.10 - Equipment commissioning 


1.1.1.11 - The Galley and select locations to accommodate mechanical access in the Station 


Building will receive a new suspended ceiling and tiles. 


1.1.1.12 - Contractor shall provide temporary heating and/or cooling during system down time, 


refer to Section 01 71 33. 


1.1.1.13 – Replace attic duct and piping insulation; provide all material and labor to remove and 


re-insulate the existing condensate drain, chilled water supply and return piping, 


outside air ductwork and supply air ductwork within the attic space. Mechanical 


drawing M111 indicates the existing piping and ductwork to be re-insulated. The 


contractor to determine the quantities of new insulation required for their base bid 


scope of work. Refer to specification sections 230713 and 230719 for type of 


insulation required. In addition, provide unit prices for removing and re-insulating 


piping and/or ductwork, per specification sections 230713 and 230719, at the time of 


submitting their bid. 


 


1.1.2 Work associated with these items are described in the following specification sections 


and/or are shown on the contract drawings. Incidental work items not listed above and necessary 


for completing the project shall be included. 


 


1.2 DRAWINGS:  Drawings and the accompanying specifications are the property of the 


Government and comprise legal documentation that pertains exclusively to this project.  


Drawings will be made available in a format determined by the solicitation method.  CEU 


Cleveland will not provide hard copies of drawings.   
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1.2.1 Construction Drawings: CG DWG. 8594-D sheets 1 thru 21 of 21  


Including the following sheets: 
G-001 – TITLE SHEET 


A-101- DEMOLITION REFLECTED CEILING PLAN 


A-111 –EXISTING FLOOR PLANS 


A-121 –REFLECTED CEILING PLANS 


M-000 – MECHANICAL SYMBOLS & LEGENDS 


M-101 – MECHANICAL DEMOLITION PLANS 


M-102 – MECHANICAL ENLARGED DEMOLITION PLANS 


M-111 – MECHANICAL STATION BUILDING FLOOR PLAN 


M-112 – MECHANICAL GARAGE FLOOR PLAN 


M-501 – MECHANICAL DETAILS 


M-502 – MECHANICAL DETAILS 


M-601 – MECHANICAL SCHEDULES 


M-701 – MECHANICAL CONTROLS 


M-702 – MECHANICAL CONTROLS 


E-001 – ELECTRICAL LEGENDS & GENERAL NOTES 


E-111 – ELECTRICAL FIRST FLOOR DEMO PLAN 


E-112 – ELECTRICAL SECOND FLOOR DEMO PLAN 


E-131 – ELECTRICAL FIRST FLOOR POWER PLAN 


E-132 – ELECTRICAL SECOND FLOOR POWER PLAN 


E-601 – ELECTRICAL ONE LINE DEMOLITION 


E-602 – ELECTRICAL NEW ONE LINE DIAGRAM 


  


 


1.2.2 Reference Drawings: Not applicable 


  


 


1.2.3 Reference Documents:  


  


 


SECTION 01 11 16 


WORK BY OTHERS 


 


1. WORK NOT INCLUDED IN THE CONTRACT:  Non-contractor personnel will 


accomplish the following work items necessary for completion of the project. However, the 


contractor must coordinate accomplishment of these work items with the appropriate parties 


noted below in accordance with Section 01 14 16, “Coordination”. 


 


1.1 Work by Coast Guard Personnel:  Coast Guard personnel (or other parties acting on the 


behalf of the Coast Guard) will install and connect communications/security and electronic 


equipment/radios/telephone and antennas and pull wiring for these systems. 


 


1.2 Work by Utility Companies:  Utility company service crews will perform all electrical, 


water, natural gas, and/or sewer connections to main service lines.  The contractor shall ensure 


that all main electrical service panels and accompanying feeders /sewer and water line drops are 


completed and ready for service prior to coordinating any tie in as indicated on the drawings. 
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1.3 Work by other Contractors or Service Companies: Contractor personnel and equipment 


associated with another construction contract in progress may require access to the site during 


execution of this contract.  The contractor shall coordinate work and ensure that work operations 


do not interfere with the contract currently in progress.  The contractor shall allow service 


contract personnel access to the site for trash removal, snow removal, grounds maintenance or 


the performance of other related service contracts.  The Coast Guard will advise the contractor of 


the trash removal, grounds maintenance or other recurring maintenance schedules. 


 


SECTION 01 14 00 


CONTRACTOR WORK HOURS 


 


1. WORK HOURS:  Accomplish work during normal unit operational hours of 7:30 a.m. to 


4:30 p.m., Monday through Friday unless otherwise approved by the Coast Guard.  Note any 


departures from these work hours on the Daily Reports. 


2. SATURDAY, SUNDAY AND HOLIDAYS:  The contractor shall provide the 


Contracting Officer's Representative at least forty-eight hours advance notice prior to working on 


weekends or Federal holidays.  The Government may reject any such request without impacting 


the completion time of the contract. 


3. CONTRACT COMPLETION:  The contractor shall complete work within the time frame 


indicated upon issuance of the Notice to Proceed. Limitations imposed by these work hours will 


not entitle the Contractor additional time to complete the project. Refer to FAR Clause 52.211-10 


"Commencement, Prosecution and Completion of Work". 


 


SECTION 01 14 13 


PRE-BID SITE VISITS 


 


1. GENERAL:  Bidders are responsible for visiting the site to field verify existing 


conditions and determine actual dimensions and the nature of the work required. Failure to visit 


the site does not relinquish the bidder from determining the extent and scope of the work 


required and estimating the difficulty and cost to complete the project. Requests for equitable 


adjustments, in either time or money, arising from failing to field verify site conditions may be 


denied. Provisions regarding the site visit requirements are outlined in FAR Clause 52.236-3 


“Site Investigation and Conditions Affecting the Work”. 


 


2. SITE VISIT:  Arrange pre-bid site visits to STA Lorain to verify existing conditions with 


the station EPO MK1 John Curtiss, STA Lorain at (216) 937-0141. 


 


SECTION 01 14 14 


PRE-CONSTRUCTION SITE CONDITIONS 


 


1. SITE CONDITION VERIFICATION:  The Contractor shall verify the conditions of the 


existing site, equipment and facilities potentially affected by the work under this contract and 


photograph and/or videotape the conditions in order to document their pre-construction 


condition.  Copies of the photos and videos shall be submitted to the Contracting Officer prior to 


starting work. 
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2. UTILITIES:  The contractor shall use proactive measures such as digging, metering, 


testing, underground utility location devices, and utility company location services to locate all 


underground utilities identified in the area of work at no additional expense to the Government.  


Additional cost of unplanned outages and repair of damaged utilities, including emergency 


repairs by others, not properly identified by the Contractor shall be the Contractor’s 


responsibility. 


 


SECTION 01 14 16 


COORDINATION 


 


1. INTERFERENCE WITH COAST GUARD OPERATIONS: Accomplish work in a 


manner that causes minimal impact on normal operations.  The Contractor shall notify the 


Contracting Officer’s Representative at least five working days in advance of any planned 


outages of water, electrical, telephone, or sanitary facilities. Notify the Contracting Officer’s 


Representative at least one week prior to beginning construction. 


 


2. MILITARY STATION REGULATIONS: 


 


2.1 The Contractor, his employees, and subcontractors shall become familiar with and obey 


all station regulations.  All personnel employed on the project shall keep within the limits of the 


work and avenues of ingress and egress, and shall not enter any other areas outside of the site of 


the work unless required to do so in the performance of their duties.  The Contractor's equipment 


shall be conspicuously marked for identification. 


 


2.2 There shall be NO SMOKING in any Coast Guard building. 


 


2.3 Storage Areas: The Contracting Officer’s Representative will determine exact location 


and boundaries of staging areas.  Under no circumstances shall materials be stored in areas that 


will interfere with aircraft operations. 


 


2.4 Storm Protection: If a gale force wind warning or higher is issued, take precautions to 


minimize any danger to persons and protect the work and nearby Government property.  


Precautions shall include, but not be limited to, closings, removing loose materials, tools and 


equipment, from exposed locations.  Remove and secure scaffolding and temporary work.  Close 


openings in the work area if storms of lessor intensity are imminent. 


 


SECTION 01 14 19 


FIELD ADJUSTMENTS 


 


1. The Contracting Officer’s Representative may authorize field adjustments.  Field 


adjustments are those alterations that do not affect time, price, or intent of the contract 


documents.  All field adjustments shall be documented in the Daily Reports and on 


the As-Built Drawings. 
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SECTION 01 18 13 


UTILITY PERMITS 


 


1. The Contractor is responsible for obtaining all permits required for connection to all 


public or private utility systems.  This shall include all permit, inspection, administrative and 


accessory costs normally charged of customers by the utility.  


 


1.1 All Tie-in and/or connection fees will be paid by the Contractor. 


 


 


SECTION 01 18 14 


BUILDING PERMITS 


 


1. NO BUILDING PERMITS from state or local governments are required for work 


performed on federal property.  Courtesy permits may be obtained at the Contractor's option.  No 


payment will be made to the Contractor for any permit cost.  Design changes to obtain courtesy 


permits, even at no cost, will not be allowed without written approval of the Contracting Officer. 


 


SECTION 01 18 17 


ENVIRONMENTAL PERMITS 


 


1. Unless directed by other sections of this specification, the Contractor will not be 


responsible for obtaining environmental permits. 


 


SECTION 01 26 13 


REQUESTS FOR INFORMATION 


 


1. SUMMARY: 


 


 A.  Section Includes:  Administrative requirements for requests for information. 


 


2. DEFINITIONS: 


 


 A.  Request for Information:  A document submitted by the Contractor requesting 


clarification of a portion of the contract documents, hereinafter referred to as RFI (Request for 


Information). 


 B.  Proper RFIs:  A properly prepared request for information shall include a detailed 


written statement that indicates the specific Drawings or Specification in need of clarification 


and the nature of the clarification requested. 


  1.  RFIs shall be sequentially numbered. 


  2.  Drawings shall be identified by drawing number and location on the drawing 


  sheet. 


  3.  Specifications shall be identified by Section number, page and paragraph. 


 C.  Improper RFIs:  RFIs that are not properly prepared. 


1.  Improperly prepared RFIs will not be processed by the Contracting Officer, 


but will be returned unprocessed. 
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 D.  Frivolous RFIs:  RFIs that request information that is clearly shown on the Contract 


Documents. 


  1.  Frivolous RFIs may be returned unprocessed. 


 


3. CONTRACTOR’S REQUESTS FOR INFORMATION: 


 


 A.  When the Contractor is unable to determine from the Contract Documents, the 


material, process or system to be installed, the Contracting Officer shall be requested to make a 


clarification of the indeterminate item. 


  1.  Wherever possible after contract award, such clarification shall be requested at 


the next site visit by the Contracting Officer’s Representative (COR), with the response entered 


on the daily reports. When clarification at the COR’s site visit is not possible either because of 


the urgency of the need, or the complexity of the item, Contractor shall prepare and submit an 


RFI to the Contracting Officer. 


 B.  Contractor shall endeavor to minimize the number of RFIs.  In the event that the 


process becomes unwieldy, in the opinion of the Contracting Officer because of the number and 


frequency of the RFIs submitted, the Contracting Officer may require the Contractor to abandon 


the process and submit future requests as either submittals, substitutions or requests for change. 


 C.  RFIs shall be submitted on the form provided by the Contracting Officer.  Forms 


completely filled in, and if prepared by hand, shall be fully legible after photocopying or fax 


transmission.  Each page of the attachments to RFIs shall bear the RFI number in the upper right 


corner. 


 D.  RFIs shall be originated by the Prime Contractor. 


1.  RFIs from subcontractors or material suppliers shall be submitted through, 


reviewed by, and signed by the Prime Contractor prior to submitting to the 


Contracting Officer. 


2.  The Contracting Officer will neither act on nor respond to RFIs received 


directly from subcontractors or suppliers. 


 E.  Contractor shall carefully study the Contract Documents to assure that the requested 


information is not available therein. RFIs which request information available in the Contract 


Documents will be deemed either Improper or Frivolous as defined above. 


 F.  In cases where RFIs are issued to request clarification of coordination issues, for 


example, pipe and duct routing, clearances, specific locations of work shown diagrammatically, 


and similar items when feasible, Contractor shall fully lay out a suggested solution using 


drawings or sketches drawn to scale, and submit with the RFI. 


 G.  RFIs shall not be used for the following purposes: 


  1.  To request approval of submittals. 


  2.  To request approval of substitutions. 


  3.  To request changes which entail additional cost or credit. 


4.  To request different methods of performing work than those drawn and 


specified. 


 H.  In the event the Contractor believes that a clarification by the Contracting Officer 


results in additional cost or time, the Contractor shall not proceed with the work indicated by the 


RFI until a modification is prepared and approved.  RFIs do not automatically justify a cost 


increase in the work or a change in the project schedule. 


  1.  Answered RFIs shall not be construed as approval to perform extra work. 
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 I.  Contractor shall prepare and maintain a log of RFIs, and at any time requested by the 


Contracting Officer, Contractor shall furnish copies of the log showing outstanding RFIs.   


Contractor shall note unanswered RFIs in the log. 


 J.  Contractor shall allow up to 14 days review and response time for RFIs, however, the 


Contracting Officer will endeavor to respond in a timely fashion to RFIs. 


 K.  The Government reserves the right to issue a change order to expedite the work per 


FAR Clause 52.243-4, Changes. 


 


 


4. CONTRACTING OFFICER’S RESPONSE TO RFIs: 


 


 A.  Contracting Officer will respond to RFIs on one of the following forms: 


  1.  Proper RFIs: 


       a.  Change Order 


       b.  Request for Proposal 


  2.  Improper or Frivolous RFIs: 


     a.  Unprocessed RFIs will be returned with a stamp or notation:  Not  


     Reviewed. 


3.  Answers to properly prepared RFIs may be made directly upon the RFI form 


with supplementary instructions as necessary. 


 


 


SECTION 01 31 19 


PROJECT MEETINGS 


 


1. LOCATION:  Project meetings will be conducted either on-site or with a conference call.  


The following meetings may be held: 


 


1.1 Pre-Construction Conference:  After award of a contract, the Coast Guard will arrange a 


conference with the contractor, and necessary Coast Guard personnel.  The purpose of this 


conference is to orient the Contractor to Government procedures for wage rates, contractual and 


administrative matters, and to discuss specific issues regarding actual construction. 


 


1.2 Progress and Technical Review Meetings:  These meetings generally take place at the 


project site.  Either party may request a meeting to review the progress of the project and/or 


review or clarify the technical requirements of the specifications. 


 


SECTION 01 32 16 


CONSTRUCTION SCHEDULE, SCHEDULE OF VALUES, 


AND PROGRESS SCHEDULE 


 


1. In accordance with the Notice to Proceed letter, the Contractor shall submit the 


following: 


 a.  Construction Schedule-This schedule shall be prepared using a horizontal bar graph 


with time scale.  It shall be in an industry accepted Project Management format and shall 


accurately display: 
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1.  All major categories of work to be performed within the required contract 


completion date broken out in sufficient detail to track progress throughout the 


life of the contract.  Major work categories should include but are not limited to 


mobilization, carpentry, plumbing, mechanical, electrical, roofing, concrete, site 


work, and demobilization.  In addition to construction activities, procurement 


times for critical items, submittal turnaround time, mobilization, final inspection, 


punchlist work, and demobilization shall be shown on the schedule. 


2.  The duration of each work category. 


3.  Any concurrent work categories. 


 


 b.  Schedule of Values-This schedule shall be prepared as a detailed cost breakdown of 


the contract price and be submitted with the Construction Schedule.  This schedule shall include 


but not be limited to costs of materials, equipment, and labor for all major work categories 


shown on the Construction Schedule.  The Contractor shall adhere to the following guidelines 


when developing the Schedule of Values. 


1.  Format - The line items in the Schedule of Values shall be the same as that of 


the Construction Schedule. 


2.  Bonds - Bonding costs will only be paid in a lump sum if they are broken out 


separately and included with the schedule of values.  The Contractor shall provide 


evidence that he has furnished full payment to the surety. 


3.  Materials - To request progress payments for materials delivered to the 


construction or fabrication site, the particular category of work associated with the 


materials must be broken down into separate material and labor costs. 


 


2. UPDATES:  Each month and /or with each progress payment request, the Contractor 


shall submit the following: 


 a.  Progress Schedule-This schedule shall be an update of the Construction Schedule.  It 


shall show the current schedule of all work. 


1.  Modifications - If modifications are made to the contract, the work added shall 


be tracked separately from the original Construction Schedule and shall maintain 


its individuality on the Progress Schedule throughout the life of the contract.   


Progress Payment requests shall not lump modification costs into the original 


contract price. 


 


SECTION 01 32 26 


CONSTRUCTION DAILY REPORTS 


 


1. GENERAL:  The Contractor shall complete a Daily Report for each and every day 


after mobilization.  The importance of an accurate, fully detailed Daily Report, promptly 


delivered to the designated On-Site Representative cannot be overemphasized.  The report shall 


provide an accurate cumulative summary of the history and performance of the work.  The Daily 


Report shall document weather; work hours; work in-place; inspections and tests conducted, and 


their results; dimensional checks; equipment and material checks; data on workers by 


classification; the mobilization and demobilization of construction equipment; materials 


delivered to the site; and any other pertinent noteworthy event; e.g., personnel injury, site visit by 


Coast Guard personnel, etc. 
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2. RESPONSIBILITY:  The Daily Reports play an important role in settling disputes and 


claims for both parties.  For this reason the On-Site Representative and the Contractor's 


Superintendent, together, should review the report to ensure its completeness and accuracy.  


Each day's report shall be submitted to the On-Site Representative no later than 10:00 a.m. the 


following morning.  The maximum allowable retainage will be enforced for late, sporadic or 


non-submission of Daily Reports.  In the absence of an On-Site Representative the Contractor 


shall mail the Daily Reports directly to the Contracting Officer every Friday.  Should the Daily 


Report indicate an accident, environmental issue, OSHA violation or any crisis the On-Site 


Representative deems important, the Report should be faxed immediately to the Contracting 


Officer at (216) 902-6278. 


 


3. DESIGNATED ON-SITE REPRESENTATIVE RESPONSIBILITY:  After a Notice to 


Proceed for site work has been issued the On-Site Representative shall complete a Daily Report 


for each day until the Contractor mobilizes.  After the Contractor is at the site, the On-Site 


Representative shall ensure that the Contractor completes the Daily Report in accordance with 


Paragraphs 1 and 2 above.  Any items of dispute or other notes the On-Site Representative feels 


appropriate shall be added to the Daily Report.  The On-Site Representative is also responsible 


for informing the COR when the contractor fails to submit daily reports. 


 


 


SECTION 01 33 00 


SUBMITTAL PROCEDURES 


 


1. GENERAL:  The Contractor shall submit to the Contracting Officer (4) copies of 


submittals required by this specification and/or itemized on the "List of Submittals" found at 


the end of this division. 


 


2. REQUEST:  A "CONTRACT ITEM ACCEPTANCE REQUEST" shall accompany 


all submittals.  All items shall be individually listed and clearly identified, referencing the 


applicable Section and Paragraph.  A copy of this form is located at the end of this division and 


may be reproduced as needed. 


 


2.1 Up to eight (8) items may be listed on an individual acceptance request.  Number each 


Contract Item Acceptance Request consecutively (Submittals # 1, 2, etc.) and re-submittals with 


letters (Submittal #1A is the first re-submittal of Submittal #1). 


 


2.2 Submittals shall be forwarded to the Contracting Officer.  The contractor shall allow 14 


calendar days, excluding mailing time, for the review process in the Construction Schedule and 


all project planning.  In instances where submittal review must be expedited, the Contractor may 


annotate the Contract Item Acceptance Request as "Urgent" and provide a FAX number for 


prompt return.  The Coast Guard will make every effort to accelerate the review of each urgent 


submittal; however, the Contractor should not anticipate a reduced time schedule and shall plan 


project progress accordingly. 
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3. DEVIATIONS 


 


3.1 Deviation from specification: 


 


3.1.1 The Contracting Officer will consider requests for deviations/substitutions only if 


submitted within fifteen (15) calendar days after award. 


 


3.1.2 Deviations may be considered when a product becomes unavailable through no fault of 


the Contractor. 


 


3.1.3 The Contractor shall document each request with complete data substantiating 


compliance of proposed deviation with the Contract documents.  Request for deviation shall not 


be submitted on a Request for Information (RFI) form. 


 


3.1.4 A request constitutes a representation that the Contractor: 


 


3.1.4.1 Has investigated proposed product and determined that it meets or exceeds quality level 


of specified product. 


 


3.1.4.2 Will provide the same warranty for deviation as for specified product. 


 


3.1.4.3 Will coordinate installation and make changes to other work which may be required for 


the work to be completed at no additional cost to the Government. 


 


3.1.4.4 Waives claims for additional costs or time extension which may subsequently become 


apparent. 


 


3.1.4.5 Will reimburse the Government for review or redesign services associated with re-


approval by the Contracting Officer. 


 


3.1.5 If the deviation has a lesser value than the product originally specified, the Contractor 


shall provide a credit to the Government. 


 


3.1.6 Deviations will not be considered when they are indicated or implied on Shop Drawings 


or Product Data submittals, without a separate written request, or when acceptance will require 


revisions to the Contract documents. 


 


3.2 Deviation submittal procedures: 


 


3.2.1 The Contractor shall mark the “Deviation” block on the Contract Item Acceptance 


Request (CIAR) form and provide the information stated in Paragraph 3.1. 


 


3.2.2 The Contractor shall submit shop drawings, product data, and certified test results 


attesting to proposed product equivalence.  Burden of proof is on the Contractor. 
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3.2.3 The Contracting Officer will then review the “deviation” request and either accept or 


reject the deviation.  The Contracting Officer’s acceptance of the deviation signifies that the 


Contractor has provided the information required in Paragraph 3.1.   If a credit is due the 


government, the Contracting Officer will notify the Contract Specialist and the deviation will be 


processed utilizing the Change Request procedures for a modification to the contract/task order. 


 


3.2.4 The Contracting Officer will notify the Contractor of acceptance/rejection of the 


deviation via an accepted or rejected CIAR.   The Contracting Officer will notify the Contractor, 


in writing, if a modification to the contract is required. 


 


3.2.5 If a request for deviation is received without the documentation stated above, the 


Contracting Officer will return the submittal to the contractor for the required information. 


 


4. ACCEPTANCE:  Submittals will be stamped "Accepted," "Accepted with Comments," 


or "Resubmit".  Acceptance, Acceptance with comments or Resubmit for each item will be 


indicated on the Contract Item Acceptance Request form and one copy returned to the 


Contractor. 


 


4.1 Prompt re-submittal of items is required.  The Contractor shall furnish a new Contract 


Item Acceptance Request numbered in accordance with the requirements of paragraph 2.1. 


 


5. DEFECTIVE WORK: Acceptance of Submittals does not restrict the Government's right 


to reject departures from contract requirements, use of damaged or improperly installed 


items/materials, or latent defects, nor does it prejudice the Government's rights of rejecting any 


work found defective at Final Inspection and Acceptance. 


 


5.1 Work started or completed prior to submittal acceptance is solely at Contractor's risk and 


may jeopardize contract performance. 


 


SECTION 01 35 29 


SAFETY PROGRAM 


 


1. GENERAL:  The Contractor is wholly responsible for work site safety.  The Contractor 


shall implement a safety program that protects the lives and health of personnel in the 


construction area, prevents damage to property, and avoids work interruptions.  The Contractor 


shall provide appropriate safety barricades, signs, signal lights, etc. (see Section 01 56 00, 


“Lights, Signs & Barricades”) as well as complying with the requirements of all applicable 


Federal, State and Local safety laws, rules and regulations. 


 


2. COMPLIANCE:  The Contractor is specifically required to comply with the requirements 


of the U. S. Army Corps of Engineers "Safety and Health Requirements Manual" (EM 385-1-1, 


latest version available) and the “Accident Prevention” clause (FAR 52.236-13).  Once accepted, 


this safety plan shall become part of the contract requirements.  Note:  This review/acceptance 


does not in any way relinquish the Contractor from responsibility for work site safety nor the 


obligation to comply with the OSHA regulations found in 29 CFR 1910 & 1926 or any other 


State or Local safety law, rule or regulation applicable to the contract work.  The Coast Guard 







P/N 4532525 


Page 16 of 236 


will cooperate fully with the Department of Labor (Occupational Safety and Health 


Administration) in their enforcement of OSHA regulations. 


 


3. SAFETY PLAN: The Contractor shall submit a written safety plan.  At a minimum, 


this plan shall describe the Contractor's general safety program and identify specific safety 


provisions for hazards incidental to the contract work; e.g., elevated working surfaces, working 


over water, working from floating work platforms, overhead crane operations, etc. 


 


 


 


SECTION 01 51 00 


TEMPORARY UTILITIES 


 


1. GENERAL:  All temporary utility connections shall be compatible with existing 


materials and equipment to provide safe and efficient installation, operation and removal. 


 


 


2. ELECTRICITY AND WATER: Electrical power and water are available on the site.  The 


Contractor will be permitted to utilize these utilities in performing the work, provided that the 


existing systems are not overloaded.  The Contractor is responsible for installing and removing 


all connections to existing systems and shall ensure work and materials are in accordance with 


local codes.  The use of the electricity shall be limited to tools that can be operated on 60 Hertz, 


single phase, 20 ampere, 120 volt circuits. 


 


3. TELEPHONE: Telephone services will not be available for use by the Contractor. 


 


4. WATER HOOKUP: All connections to the water system shall be equipped with back 


flow protection.  Temporary potable water pipes and hoses shall be sterilized before being placed 


in operation and every time the system is opened to the atmosphere for repair or relocation. 


 


5. SANITARY FACILITIES: It shall be the Contractor's responsibility to furnish and 


maintain approved portable toilet facilities for all Contractor personnel.  The On-Site 


Representative will designate the physical location for the facility and the Contractor shall 


maintain the toilet facility to the satisfaction of the Government.  Contractor personnel are 


forbidden to use toilet facilities within existing buildings. 


 


SECTION 01 51 13 


EQUIPMENT/UTILITY LOCKOUT AND TAGOUT REQUIREMENTS 


 


1. GENERAL:  The Contractor shall comply with OSHA 29 CFR 1910.147, “The Control 


of Hazardous Energy” (Lockout/Tagout).  The Contractor shall provide a Lockout/Tagout Plan 


to the Contracting Officer prior to starting any work affected by the energy in the 


equipment/utility system. 


 


2. APPLICATION:  The Contractor shall be responsible for locking out and tagging out of 


service, all equipment/utility systems involved in the work under this contract.  After the 
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Contracting Officer’s Representative has approved an outage, Government personnel and the 


Contractor shall independently secure the equipment/utility system and tag the respective system 


out of service.  The Contractor shall provide their own locks and chains that are required to 


secure the equipment/utility systems; e.g., steam, water, air, and/or electricity. 


 


SECTION 01 51 16 


TEMPORARY FIRE PROTECTION 


 


1. TEMPORARY FIRE PROTECTION:  Install and maintain temporary fire-protection 


facilities to protect against predictable and controllable fire loss.  Comply with NFPA 10 


"Standard for Portable Fire Extinguishers" and NFPA 241 "Standard for Safeguarding 


Construction, Alterations and Demolition Operations". 


 


1.1 Locate fire extinguishers where convenient and effective for their intended purpose, but 


not less than one extinguisher at each floor stairwell and one at each building construction 


opening for personnel egress. 


 


1.2 Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-


protection facilities, stairways and other access routes for fighting fires. 


 


1.3 Provide independent supervision of welding, flame cutting and other open flame work.  


Provide each fire supervisor with an appropriate fire extinguisher. 


 


1.4 Provide training for all personnel on-site in the proper operation of each type of fire 


extinguisher provided.  Provide all personnel with the proper notification procedure to summon 


the local fire department or emergency medical service. 


 


1.5 There shall be NO SMOKING or unsupervised open flame permitted inside any 


structure, temporary or permanent; nor within 25 feet of combustible material or within 50 feet 


of flammable liquids or compressed gasses. 


 


SECTION 01 54 30 


CONFINED ENTRY 


 


1. COMPLIANCE:  The Contractor shall comply with OSHA 29 CFR 1910.146, Permit-


Required Confined Space.  The Contractor shall provide a Confined Space Entry Plan to the 


Contracting Officer prior to entering, or starting any work, in a confined space.  The Contractor 


shall provide all equipment and materials as required to comply with OSHA and complete the 


work under this contract. 


 


SECTION 01 55 00 


ACCESS ROADS AND PARKING 


 


1. ACCESS:  Access to the site is available from public roads.  Any damage to these roads 


by the Contractor's vehicles shall be repaired without cost to the Government.  
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2. PARKING:  Vehicular operations and parking shall comply with all applicable 


government orders and regulations.  All driveways and entrances serving the Government shall 


be kept clear and available to emergency vehicles at all times. 


 


3. VEHICLE AND VEHICLE OPERATION:  All vehicles, owned by the Contractor or 


employees of the Contractor, and operators of these vehicles, shall meet all state regulations for 


safety, noise, loading and minimum liability insurance.  All vehicle operators demonstrating 


reckless or careless operation in the opinion of the Government shall not be allowed to operate 


vehicles on government property for the duration of the contract. 


 


4. VISITORS:  No visiting vehicles will be permitted on government property unless the 


operator is employed by a subcontractor or supplier. 
 


SECTION 01 55 29 


STAGING AREAS AND ACCESS 


 


1. LOCATION:  The Contractor shall store materials and operate equipment within the 


confines of the staging area identified by the Government.  Storage of materials outside of the 


staging area will not be permitted. 


 


2. COORDINATION:  Two weeks prior to construction, the Contractor shall contact the 


station EPO MK1 John Curtiss at (216) 937-0141, to verify the condition of the staging area. 


 


3. ADJACENT AREAS:  The Contractor shall ensure that all land and vegetation adjacent 


to the staging area and access drive remain undisturbed and undamaged; all damages shall be 


repaired at no cost to the Government. 
 


SECTION 01 56 00 


LIGHTS, SIGNS & BARRICADES 
 


1. GENERAL:  The contractor shall provide and maintain all warning lights, sign, and 


barriers to insure the safety of pedestrians or vehicles traveling near or through any hazardous 


area caused by the execution of the Contract work. 


 


2. LIGHTING:  All lighting requirements shall meet table 7-1 in the US Army Corps of 


Engineers Safety and Health Requirements Manual (EM 385-1-1). 


 


3. BARRICADES:  Hard barricades or flexible barriers shall completely encompass all 


exterior work areas.  Flexible barriers shall consist of 1/2 inch steel bars or 2" X 2" wood stakes 


driven 12 inches minimum into hard packed soil.  Space stakes on a maximum 10 feet interval 


and with two rows of yellow or orange 1/4 inch diameter rope (wire and plastic tape are not 


acceptable) at 24 inches and 36 inches each above ground. 
 


SECTION 01 57 13 


EROSION AND SEDIMENT CONTROL 


 


1. GENERAL:  The Contractor shall plan and execute all earthwork to minimize the 


duration of exposure of unprotected soils.  Temporary protection shall be provided on side and 
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back slopes as soon as rough grading is completed or when sufficient soil is exposed to require 


protection to prevent erosion.  All earthwork brought to final grade shall be finished 


immediately. 


 


2. METHODS:  The Contractor shall prevent erosion, control sedimentation, and prevent 


waterborne soil from entering surface waters, ditches, and storm drain inlets by use of any or all 


of the following methods. 


 


2.1 Mechanical Control:  Divert runoff by constructing ditches or berms.  Filter runoff using 


straw bale dikes, filter fabric dams or other methods. 


 


2.2 Sediment Basins:  Trap sediment in temporary basins sized to accommodate the runoff of 


a local 25-year storm.  Pump basins dry and remove accumulated sediment after each storm.  Use 


a paved weir or vertical overflow pipe for overflow.  Establish effluent quality monitoring 


programs as required by federal, state, and local regulations. 


 


2.3 Vegetation and Mulch:  Protect slopes by accelerated growth of vegetation, mulching, or 


netting.  Stabilize slopes by hydroseeding, sodding, anchoring mulch or netting in place. 


 


2.4 Geotextiles:  Protect and stabilize slopes by anchoring geotextile fabric or matting.  The 


Contractor shall use a geotextile designed and sized for the particular application. 


 


3. OTHER METHODS:  Other erosion and sediment control methods may be used, as 


authorized by the Contracting Officer. 


 


SECTION 01 57 23 


POLLUTION CONTROL 


 


1. VOLATILE ORGANIC COMPOUND (VOC) REGULATIONS:  Contractors are 


required to comply with local, state and federal VOC compliance laws and regulations in the 


foregoing order of precedence.  In order to comply with the provisions of the Clean Air Act, each 


state must have a State Implementation Plan.  Some contractors may be required to abide by the 


provisions of a Title V Permit.  Some contractors may be required by state or local law to operate 


under the terms of a Compliance Plan to reduce VOC Emissions. 


 


1.1 In accordance with the Notice to Proceed Letter, the contractor will submit copies of any 


local, state or federal implementation plans, permits or compliance plans required/applicable to 


the use/application of VOCs at contractor's facility or offsite work places. 


 


1.2 If no local, state or federal implementation plans, permits or compliance plans are 


required/applicable to the use/application of VOCs, then the contractor shall submit to the 


designated Contracting Officer a letter, notarized under oath, that such documents are not 


required. 


 


1.3 If the use of paint is required the contractor shall submit to the Contracting Officer and in 


accordance with the Notice to Proceed Letter, certificates, specifications or manufacturing data 
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verifying the VOC rating. 


 


2. SPILL RESPONSE PLAN:  The Contractor shall submit a Spill Response Plan covering 


all regulated materials brought to the site for execution of work and all wastes generated as a 


result of the work to the Contracting Officer.  The plan shall include, at a minimum, the 


following:  types and quantity of all substances covered under this plan; the reportable quantity 


(RQ) for each substance; the on site storage location of each substance; the Contractor's spill 


response equipment, if applicable; procedures to be followed for responding to a spill, including 


initial responses to be taken; procedures to be followed in reporting a spill, including the names 


and telephone numbers for all federal, state, and local agencies/authorities to be notified; and the 


name, address, and telephone number (work, home, cell and pager) of all Contractor response 


and media relations personnel. 


 


2.1 In the event of a spill or release, the Contractor shall be responsible for immediate 


implementation of the spill response plan and restoration of the site to pre-spill condition at no 


cost to the Government.  The Contractor shall also immediately notify the Contracting Officer to 


coordinate further notifications. 


 


SECTION 01 65 00 


RECOVERED MATERIALS NOTICE 


 


1. GENERAL:  It is the intent of CEU Cleveland to comply with the requirements of 


Section 6002 of the Solid Waste Disposal Act as amended by the Resource Conservation and 


Recovery Act (RCRA or the Act) as amended, 42 U.S.C. 6962 and Executive Order 12873 as 


they apply to the procurement of the materials designated in paragraph 2. 


 


2. DESIGNATED RECOVERED MATERIALS:  It is the purpose of this section to 


designate items that are or can be made with recovered materials.  These designated items can be 


found at https://www.epa.gov/smm/comprehensive-procurement-guideline-cpg-


program#products. 


 


3. CONTRACTOR RESPONSBILITY:  The contractor should provide recycled materials 


to the extent practical, provided the materials meet all other requirements of the applicable 


specification section. 


 


SECTION 01 66 13 


HAZARDOUS WASTE 


 


1. GENERAL:  The Contractor shall comply with all federal, state, and local environmental 


regulations dealing with the generation, management, storage, and disposal of solid, toxic, and 


hazardous wastes.  The Contractor shall ensure that all wastes are properly containerized, labeled 


and placarded, managed, tested, stored, documented/manifested, transported and disposed of in 


accordance with all applicable regulations. 


 


2. USED ELECTRIC LAMPS:  40 CFR 273 requires that electric lamps, including 


incandescent, fluorescent, neon and high intensity discharge (mercury vapor, high/low pressure 
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sodium, metal halide) lamps that are no longer of use be recycled or treated as hazardous waste.  


The Contractor shall not dispose of any used electric lamps as solid waste.  The Contractor shall 


recycle all waste electric lamps generated as a result of this work only at a licensed recycling 


facility. 


 


3. METALS:  Unless noted otherwise, scrap metal shall not be landfilled or treated as 


hazardous waste.  Recycle all scrap metal by smelting or any other acceptable recycling process.  


Scrap metal includes ductwork, light fixture housings, pipe, mechanical and electrical 


equipment, doors and frames, etc. 


 


4. SUBMITTALS:  The Contractor shall provide the Contracting Officer with signed and 


fully executed originals of all hazardous waste profiles, test results, hazardous waste manifests 


and/or other shipping papers, electric lamp disposal documents and all other required 


documentation.  Maximum payment retention shall be withheld until this documentation is 


received. 


 


SECTION 01 66 16 


SAFETY DATA SHEETS AND MATERIAL HANDLING PROCEDURES 


 


1. DATA SHEETS: Submit a Safety Data Sheet (SDS) for all materials containing 


hazardous substances required for contract execution. Information provided in SDS’s shall meet 


the requirements of 29 CFR 1910.1200. SDS’s require Contracting Officer review and 


acceptance prior to bringing these materials on site. 


2. MATERIAL STORAGE: Limit the quantity of these materials stored on site to the 


amount needed for execution of work. Storage of excess materials will not be permitted. Assure 


that the storage of these materials comply with all applicable federal, state, and local laws and 


regulations and provide additional storage facilities (paint lockers, etc.) as required for the 


storage of such materials. Coordinate the physical location of storage areas with the On-site 


Representative prior to bringing these materials on site.  


3. PROTECTIVE MEASURES: The contractor shall take all protective measures outlined 


on the SDS’s and as required by federal, state, and local regulations to protect all personnel in 


the vicinity of the work area from exposure to these materials. The Contractor shall include any 


required protective measures in the Safety Plan (See Section 01 35 29, “Safety Program”). The 


Contracting Officer's Representative shall review protective measures prior to allowing use of 


these materials. 


4. DISPOSAL OF EXCESS MATERIAL: The Contractor shall dispose of all excess 


hazardous materials as required by the SDS and all applicable federal, state, and local laws and 


regulations. 


 


SECTION 01 71 33 


PROTECTION FROM WEATHER AND CONSTRUCTION OPERATIONS 


 


1. TEMPORARY ENCLOSURES: Protect existing facilities/equipment and new 


construction, whether in progress or newly completed, from the adverse effects of the weather 
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and construction operations.  Provide temporary enclosures, coverings and barriers as required to 


afford protection against exposure, weather and wind damage and from construction operations 


which could degrade, stain, age, or reduce the finished quality of new work or damage existing 


facilities and equipment. 


 


2. REAPPLICATION:  All temporary closures or enclosures shall be made ready for 


immediate re-application in the event of sudden storms or man-made conditions requiring 


protection of existing facilities or completed construction. 


 


3. CLIMATE CONTROL:  Contractor shall provide temporary heating and/or cooling 


during system down time. 


 


Where temporary heat is required during construction to protect work completed or to heat 


facilities in operation by the Coast Guard, all openings shall be made weather tight to allow the 


maintenance of 68 degrees F heat minimum with the existing or temporary heating equipment or 


78 degrees F. maximum with existing or temporary cooling. 


NOTE TO OFFEROR: CLIMATE CONTROL SPECIFICALLY REQUIRED BY THIS 


CONTRACT WILL BE SPECIFIED IN THE STATEMENT OF WORK AND/OR 


ASSOCIATED DRAWINGS. 


 


4. PIPING:  Prevent water-filled pipes or tanks from freezing for both interior and exterior 


systems installed or in storage. 


 


SECTION 01 74 00 


GENERAL CLEANUP & SITE RESTORATION OF WORK AREAS 


 


1. GENERAL:  The Contractor shall remove and properly dispose of all trash and debris 


incidental to the contract work from the limits of government property, as well as all adjacent 


affected areas.  The Contracting Officer shall determine the extent and interval of these cleanups. 


 


2. WORK AREA CLEANUP:  At the end of each day the entire work area and all adjacent 


affected areas shall be thoroughly cleaned by removing all trash, debris, dust, etc. caused by the 


contract work.  Any floor, wall or ceiling surfaces that may have been stained or soiled by the 


contract work shall be restored to pre-construction condition. 


 


3. SITE RESTORATION:  If at any time while performing the contract the Contractor 


causes damage or destruction to any portion of any Government facility or grounds; e.g., 


bulkheads, pavement, lawns, shrubbery, etc., it shall be the Contractor's responsibility to replace 


and/or restore the damage as approved by the Contracting Officer’s Representative at no 


additional cost to the Government. 


 


4. POST CONSTRUCTION CLEANUP:  Upon completion of the job, the Contractor shall 


clean up the job site, returning it to a state of cleanliness equal to or exceeding that in which it 


was found.  The Contractor shall properly dispose of any trash, extra materials, dirt, debris, or 


other litter that remains.  If the job site appearance is not to the satisfaction of the Contracting 


Officer’s Representative, final acceptance will not be approved. 
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SECTION 01 78 00 


AS BUILT DRAWINGS 


 


1. GENERAL:  Maintain one full size set of contract drawings to record variations from the 


original design.  All deviations shall be neatly and clearly marked in RED on these drawings 


to show work and/or materials actually provided.  As Built drawings shall be updated as work 


progresses and kept at the work site for the duration of the contract. These drawings shall be 


available for Contracting Officer Representative review upon request. 


 


2. DISCOVERED UTILITIES:  Indicate the exact location of any underground utility 


lines discovered in the course of the work on the As-Built drawings.  


 


3. PERMITTED VARIATIONS:  As Built drawings shall reflect the actual construction and 


materials provided when alternative materials or work methods are allowed in the specifications 


and/or drawings or if the scope is altered by award of bid items, subsequent changes or 


modifications. 


 


4. STANDARDS:  Variations shown on As Built drawings shall be neat, clear and conform 


with standard drafting practices.  Mark-ups shall include supplementary notes, legends, and 


details necessary to convey the exact representation of construction actually provided. To 


comply with Computer Assisted Design (CAD) practices, only full size AS BUILT drawings 


are acceptable. 


 


5. SUBMITTAL: Submit As Built drawings for Contracting Officer acceptance upon 


completion of the contract. Final payment will not be until all required As-Built drawings 


are accepted. Maximum retention shall be withheld for late or incomplete As Built drawings.  
 


SECTION 01 78 23 


OPERATING INSTRUCTIONS AND TRAINING 


 


1. MANUALS:  Upon completion of the work, but before the work is accepted by the 


Government, the Contractor must forward two complete bound sets of instructions, tabbed and 


identified for reference, for all equipment and/or systems provided under this contract. The 


instructions shall include component parts, manufacturer's certificates, warranty slips, parts lists, 


descriptive brochures, and manufacturer's maintenance and operating instructions. 


 


2. TRAINING:  The Contractor shall provide two hours of training, which shall explain to 


the Government’s personnel all procedures necessary to operate and maintain all equipment and 


systems on a continuing basis.  A verification of training shall be provided. 
 


SECTION 01 80 00 


FACILITY PREVENTATIVE MAINTENANCE PROGRAM (FPMP) 


 


1. GENERAL:  The intent of this section is for the Contractor to complete the Equipment 


Enrollment Form (EEF) spreadsheet for systems that have been installed or demolished under 


this project and are listed in the USCG Approved Equipment Enrollment Catalog.  Both the 


Approved Equipment Enrollment Catalog and Equipment Enrollment Form (EEF) are provided 
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as Reference Documents in the solicitation. 


 


At a minimum, the following items require UNIFORMAT II Level 4 designations if the 


components are used in the contract. 


 


 a. Plumbing Systems 


 b. HVAC Systems 


 c. Electrical Systems 


 d. Fire Alarm Systems 


 


2. REFERENCES: The publications listed below form a part of this specification to the 


extent referenced.  The publications are referred to within the text by the basic designation only. 


 


 ASTM E 1557  Standard Classification for Building Elements and Related 


Sitework – UNIFORMAT II 


 


3. SUBMITTALS:  Submit hard copy prints and electronic MS-Excel files of Equipment 


Enrollment Form (EEF) for Contracting Officer acceptance upon completion of the contract for 


each Real Property asset that has equipment to be enrolled as part of the FPMP. 


 


3.1 Equipment Enrollment Form (EEF) Requirements: 


 


3.1.1 Form Fields:  The following fields are listed on the form and shall be completely filled 


out except where otherwise noted on the Equipment Enrollment Form.  The actual equipment 


attribute list below may change slightly prior to the actual start of this enrollment task. 


 


a. UNIFORMAT II Level IV Classification 


b. Component Type (Assigned from Approved Equipment Enrollment Catalog (column D)) 


c. Physical Location, broken down by Floor, and Room #. 


d. Manufacturer Name 


e. Model Number 


f. Serial # 


g. Installation Date 


h. Purchase Price (Cost of equipment, labor, shipping) 


i. Replacement Costs (Cost of equipment only) 


j. Warranty Expiration Date 


k. Equipment Attributes (Name Plate information typically indicating Size, Flow, Volume, 


Pressure, etc.) 


 


3.1.2 Only equipment from a single building and/or structure is allowed per Equipment 


Enrollment Form (EEF). 


 


3.1.3 Equipment identified for maintenance by O&M manuals but not listed in the Approved 


Equipment Enrollment Catalog shall also be cataloged per ASTM E 1557 and listed on the 


equipment enrollment form.  If the equipment is not listed in ASTM E1557, consult the Coast 


Guard for the proper naming convention. 
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LIST OF SUBMITTALS 


 


SECT PARA ITEM KEY GENERAL USE 


COLUMN 


01 14 14 1 Pre-Con Site Conditions   


01 32 16 1.A Construction Schedule    


 1.B Schedule of Values   


 2.A Progress Schedule   


01 35 29 3 Safety Plan   


01 51 13 1 Lockout/Tagout Plan   


01 54 30 1 Confined Space Entry Plan   


01 57 23 1.1 State Implementation Documentation   


 1.2 Notarized Letter   


 1.3 VOC rating documentation   


 2 Spill Response Plan   


01 66 13 4 Hazardous Waste Documents   


01 66 16 1 SDS   


 3 Protective Measures   


01 78 00 5 As-Built Drawings   


01 78 23 1 Operating Instructions   


 2 Verification of Training   


01 80 00 3 Equipment Enrollment Form(s)   


02 41 19 1.5B Proposed Protection Measures   


02 41 19 1.5C Schedule of Selective Demolition Activities   


02 41 19 1.5D Statement of Refrigerant Recovery   


02 41 19 1.5E Warranties   


02 41 19 1.5F Landfill Records   


02 41 19 1.5G Demolition Firm Qualifications   


02 41 19 1.5H Refrigerant Recovery Technician Qualifications   


02 41 19 1.5I Shipping Receipt   


02 41 19 1.6A Inventory   


07 21 00 1.3A Product Data KEY  


07 21 00 1.4A Product Test Reports   


07 21 00 1.4B Evaluation Reports   


07 21 00 1.6A Inventory   


09 51 23 1.3A Product Data   


23 05 25 1.4A Product Data   


23 05 26 1.4A Product Data   


23 05 28 1.4A Product Data   


23 05 29 1.3A Product Data   


 1.3B Shop Drawings   


 1.3C Delegated Design Submittal   


 1.4A Informational Submittal   


23 05 48 1.4A Product Data   


 1.4B Shop Drawings   


 1.4C Delegated Design Submittal   
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 1.5A Coordination Drawings   


 1.5B Qualification Data   


 1.5C Welding Certificates   


 1.5D Performance Certificates   


 1.5E Field Control Quality Reports   


23 05 93 1.4A Qualification Data   


 1.4B Construction Document Examination Report   


 1.4C Strategies and Procedures    Plan   


 1.4D System Readiness Checklist   


 1.4E Examination Reports   


 1.4F Certified TAB Reports   


 1.4G Sample Report Forms   


23 07 13 1.3A Product Data   


 1.3B Shop Drawings   


 1.4A Qualification Data   


 1.4B Field Quality-Control Reports   


23 07 19 1.3A Product Data   


 1.4A Qualification Data   


 1.4B Field Quality-Control Reports   


 1.4C Unit  Price to Insulate   


23 09 24 1.2A Product Data   


 1.2B Shop Drawings   


 1.2C Delegated Design Submittal   


23 21 13 1.3A Product Data   


 1.3B Delegated Design Submittal   


 1.4A Coordination Drawings   


 1.4B Qualification Data   


 1.4C Welding Certificates   


 1.4D Field Quality-Control Reports   


23 21 16 1.3A Product Data   


23 23 00 1.3A Product Data   


 1.3B Shop Drawings   


 1.4A Welding Certificates   


 1.4B Field Quality-Control Reports   


23 31 13 1.3A Product Data   


 1.3B Shop Drawings   


 1.3C Delegated Design Submittal   


 1.4A Coordination Drawings   


 1.4B Welding Certificates   


 1.4C Field Quality-Control Reports   


23 33 00 1.2A Product Data   


 1.2B Shop Drawings   


 1.3A Coordination Drawings   


23 37 13 1.3A Product Data   


 1.4A Coordination Drawings   


 1.4B Source Quality-Control Reports   
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23 52 39 1.3A Product Data KEY  


 1.3B Shop Drawings   


 1.4A Coordination Drawings   


 1.4B Installation Instructions   


 1.4C Source Quality-Control Reports   


 1.4D Field Quality-Control Reports   


 1.4E Sample Warranty   


 1.4F Other   


 1.5A Closeout Submittals   


23 64 23 1.4A Product Data KEY  


 1.4B Shop Drawings   


 1.5A Coordination Drawings   


 1.5B Certificates   


 1.5C Installation Instructions   


 1.5D Source Quality-Control Reports   


 1.5E Startup Service Reports   


 1.5F Sample Warranty   


 1.6A Operations and Maintenance Reports   


 1.7A Tool Kit   


23 74 23 1.3A Product Data KEY  


 1.3B Shop Drawings   


 1.3C Delegated Design Submittal   


 1.4A Coordination Drawings   


 1.4B Sample Warranty   


 1.4C Product Certificates   


 1.4D Startup Service Reports   


 1.4E Field Quality-Control Reports   


23 82 19 1.3A Product Data KEY  


 1.3B Shop Drawings   


 1.3C Samples   


 1.4A Coordination Drawings   


 1.4B Field Quality-Control Reports   


 1.4C Sample Warranty   


 1.5A Operations and Maintenance Reports   


23 82 29 1.4.A Product Data KEY  


 1.4.B Shop Drawings   


 1.4.C Samples for Initial Selection   


 1.5.A Coordination Drawings   


 1.6.A Operation and Maintenance Data   


26 05 19 1.3A Product Data KEY  


 1.4A Field Quality-Control Reports   


26 28 16 1.3A Product Data KEY  
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CONTRACT  ITEM  ACCEPTANCE  REQUEST 


 


Contract Number: 70Z083- DO/TO: 70Z083- 


Contract Specialist: Project Number: 


Contractor Name:  


 


URGENT     YES      NO                       (if yes)  CONTRACTOR FAX #: _______________________ 


10 


Submittal #_____________________ Job Location:  ___________________________________ 


 


NOTE:  Contractor must mark Deviation column if submittal deviates from contract requirements 


 


Item 


 No. 


Spec Section 


and Paragraph 


Description of Material 


Include Type, Model #, 


Manufacturer, Etc. 


Deviation Status 


  


  


  


  


  


  


  


  


STATUS ABBREVIATION GUIDE:  


AC - Accepted 


AC w/ CMT - Accepted with Comment 


R-Resubmit 


Comments: 


 


 


 


 


 


 


 


 


 


Typed Name & Title Signature Date 


NOTE:  Review and acceptance of submittals by the Government is intended to verify general conformance with the design intent as shown on the 
contract drawings and in the specifications.   Acceptance by the Contracting Officer’s Representative does not relieve the Contractor of responsibility for 
any errors and/or omissions in the submittals, nor from the responsibility for complying with the requirements of the contract, except with respect to 
variations described and approved in accordance with FAR 52.243-4 CHAN
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SECTION 024119 


SELECTIVE DEMOLITION 


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. Demolition and removal of selected portions of building or structure. 


2. Salvage of existing items to be reused or recycled. 


1.3 DEFINITIONS 


A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to 


be salvaged or reinstalled. 


B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, 


and deliver to COR ready for reuse. 


C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, 


prepare for reuse, and reinstall where indicated. 


D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise 


indicated to be salvaged or reinstalled. 


E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods 


and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to 


be salvaged or reinstalled. 


1.4 MATERIALS OWNERSHIP 


A. Unless otherwise indicated, demolition waste becomes property of Contractor. 


1.5 INFORMATIONAL SUBMITTALS 


A. Qualification Data: For refrigerant recovery technician. 
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B. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures 


proposed for protecting individuals and property, for dust control and for noise control. Indicate 


proposed locations and construction of barriers. 


C. Schedule of Selective Demolition Activities: Indicate the following: 


1. Detailed sequence of selective demolition and removal work, with starting and ending dates 


for each activity. Ensure Coast Guard’s on-site operations are uninterrupted. 


2. Interruption of utility services. Indicate how long utility services will be interrupted. 


3. Coordination for shutoff, capping, and continuation of utility services. 


4. Coordination of USCG's continuing occupancy of portions of existing building and of 


USCG's partial occupancy of completed Work. 


D. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for 


recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery 


was performed according to EPA regulations. Include name and address of technician and date 


refrigerant was recovered. 


E. Warranties: Documentation indicating that existing warranties are still in effect after completion of 


selective demolition. 


F. Landfill records: indicate receipt and acceptance of hazardous wastes by a landfill facility licensed 


to accept hazardous wastes.  


G. Demolition firm qualifications: an experienced firm that has specialized experience in demolition 


work similar in material and extent to that indicated.  


H. Refrigerant recovery technician qualifications: certified by an EPA-approved certification 


program. 


I. Shipping receipt: ODS materials. 


1.6 CLOSEOUT SUBMITTALS 


A. Inventory: Submit a list of items that have been removed and salvaged. 


1.7 QUALITY ASSURANCE 


A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification 


program. 


1.8 FIELD CONDITIONS 


A. USCG will occupy portions of building immediately adjacent to selective demolition area. 


Conduct selective demolition so USCG's operations will not be disrupted. 


B. Notify COR of discrepancies between existing conditions and Drawings before proceeding with 


selective demolition. 
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C. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work. 


1. If suspected hazardous materials are encountered, do not disturb; immediately notify COR. 


Hazardous materials will be removed by USCG under a separate contract. 


2. The government has asbestos testing for certain areas of the building, not where work is to 


be performed. The COR can provide if requested. 


D. Storage or sale of removed items or materials on-site is not permitted. 


E. Utility Service: Maintain existing utilities indicated to remain in service and protect them against 


damage during selective demolition operations. 


1. Maintain fire-protection facilities in service during selective demolition operations, if 


present. 


1.9 COORDINATION 


A. Arrange selective demolition schedule so as not to interfere with Coast Guard's operations. 


PART 2 - PRODUCTS 


2.1 PERFORMANCE REQUIREMENTS 


A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning 


selective demolition. Comply with hauling and disposal regulations of COR. 


B. Standards: Comply with ASSE A10.6 and NFPA 241. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Verify that utilities have been disconnected and capped before starting selective demolition 


operations. 


B. Review Project Record Documents of existing construction or other existing condition and 


hazardous material information provided by COR. USCG does not guarantee that existing 


conditions are same as those indicated in Project Record Documents. 


3.2 PREPARATION 


A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment according 


to 40 CFR 82 and regulations of COR. 
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3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 


A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect 


them against damage. 


B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, 


and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively 


demolished. 


1. COR will arrange to shut off indicated services/systems when requested by Contractor. 


2. Arrange to shut off utilities with utility companies. 


3. If services/systems are required to be removed, relocated, or abandoned, provide temporary 


services/systems that bypass area of selective demolition and that maintain continuity of 


services/systems to other parts of building. 


4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, 


equipment, and components indicated on Drawings to be removed. 


a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or 


plug remaining piping with same or compatible piping material. 


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


compatible piping material and leave in place. 


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


d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, 


clean, and store equipment; when appropriate, reinstall, reconnect, and make 


equipment operational. 


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


equipment and deliver to USCG. 


f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug 


remaining ducts with same or compatible ductwork material. 


g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible 


ductwork material and leave in place. 


3.4 PROTECTION 


A. Temporary Protection: Provide temporary barricades and other protection required to prevent 


injury to people and damage to adjacent buildings and facilities to remain. 


1. Provide protection to ensure safe passage of people around selective demolition area and to 


and from occupied portions of building. 


2. Provide temporary weather protection, during interval between selective demolition of 


existing construction on exterior surfaces and new construction, to prevent water leakage 


and damage to structure and interior areas. 


3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are 


exposed during selective demolition operations. 


4. Cover and protect furniture, furnishings, and equipment that have not been removed. 


B. Remove temporary barricades and protections where hazards no longer exist. 
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3.5 SELECTIVE DEMOLITION, GENERAL 


A. General: Demolish and remove existing construction only to the extent required by new 


construction and as indicated. Use methods required to complete the Work within limitations of 


governing regulations and as follows: 


1. Proceed with selective demolition systematically, from higher to lower level. Complete 


selective demolition operations above each floor or tier before disturbing supporting 


members on the next lower level. 


2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting 


methods least likely to damage construction to remain or adjoining construction. Use hand 


tools or small power tools designed for sawing or grinding, not hammering and chopping. 


Temporarily cover openings to remain. 


3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 


existing finished surfaces. 


4. Do not use cutting torches until work area is cleared of flammable materials. At concealed 


spaces, such as duct and pipe interiors, verify condition and contents of hidden space before 


starting flame-cutting operations. Maintain portable fire-suppression devices during flame-


cutting operations. 


5. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 


promptly dispose of off-site. 


6. Remove structural framing members and lower to ground by method suitable to avoid free 


fall and to prevent ground impact or dust generation. 


7. Locate selective demolition equipment and remove debris and materials so as not to impose 


excessive loads on supporting walls, floors, or framing. 


8. Dispose of demolished items and materials promptly. 


B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations 


to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied 


and used facilities. 


C. Removed and Salvaged Items: 


1. Clean salvaged items. 


2. Pack or crate items after cleaning. Identify contents of containers. 


3. Store items in a secure area until delivery to Coast Guard. 


4. Transport items to Coast Guard's storage area designated by COR. 


5. Protect items from damage during transport and storage. 


D. Removed and Reinstalled Items: 


1. Clean and repair items to functional condition adequate for intended reuse. 


2. Pack or crate items after cleaning and repairing. Identify contents of containers. 


3. Protect items from damage during transport and storage. 


4. Reinstall items in locations indicated. Comply with installation requirements for new 


materials and equipment. Provide connections, supports, and miscellaneous materials 


necessary to make item functional for use indicated. 


E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 


during selective demolition. When permitted by COR, items may be removed to a suitable, 
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protected storage location during selective demolition and cleaned and reinstalled in their original 


locations after selective demolition operations are complete. 


3.5 DISPOSAL OF DEMOLISHED MATERIALS 


F. General:  Except for items or materials indicated to be reused, salvaged, reinstalled, or 


otherwise indicated to remain Coast Guard’s property, remove demolished materials from 


Project site and legally dispose of them in an EPA-approved landfill. Comply with 


requirements specified in Division 01 Section "General Cleanup & Site Restoration of 


Work Areas." 


G. Burning:  Do not burn demolished materials. 


H. Disposal:  Transport demolished materials off Coast Guard property and legally dispose of 


them. 


1. Disposal of Ozone Depleting Substances (ODS):  Class I and Class II ODS are 


defined in Section, 602(a) and (b), of The Clean Air Act. Prevent discharge of Class 


I and Class II ODS to the atmosphere. Place recovered ODS in cylinders meeting 


AHRI Guideline K suitable for the type ODS (filled to no more than 80 percent 


capacity) and provide appropriate labeling. Recovered ODS shall be removed from 


Government property and disposed of in accordance with 40 CFR 82. Submit a 


shipping receipt, waste manifest, or bill of lading for all containers of ozone 


depleting substance (ODS) shipped to the Defense Depot, Richmond, Virginia. 


2. Remove and capture all Class ODS refrigerants in accordance with the Clean Air 


Act Amendment of 1990, and turn in to the Navy by shipping the refrigerant 


container to the Defense Logistics Agency (DLA) at the following address: 


 


SW0400 


DLA DISTRIBUTION RICHMOND 


ODSR Cylinder Operations 


Open Shed 6 


8000 Jefferson Davis Highway 


Richmond, VA 23297-5900 


 


3. Special Instructions: No more than one type of ODS is permitted in each container. 


A warning/hazardous label shall be applied to the containers in accordance with 


Department of Transportation regulations. All cylinders including but not limited to 


fire extinguishers, spheres, or canisters containing an ODS shall have a tag with the 


following information: 


 


a. Activity name and unit identification code 


b. Activity point of contact and phone number 


c. Type of ODS and pounds of ODS contained 


d. Date of shipment 


e. Naval stock number (for information, call (804) 279-4525) 


 







P/N 4532525 


Page 35 of 236 
 


4. Transportation Guidance:  Ship all ODS containers in accordance with MIL-STD-


129, DLA 4145.25, 49 CFR 173.301, and DOD 4000.25-1-M.  DLA contact 


information: 804.279.3835 or 


http://www.aviation.dla.mil/UserWeb/aviationengineering/ozone/.   


 


5. Disposal of other refrigerants:  Class I and Class II ODS are defined in Section, 


602(a) and (b), of The Clean Air Act.  Dispose of all ODS in accordance with 


paragraph 3.7.4, whether indicated or not in contract documents 


3.6 CLEANING 


A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 


demolition operations. Return adjacent areas to condition existing before selective demolition 


operations began. 
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SECTION 07 21 00 


THERMAL 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: 


1. Glass-fiber blanket. 


1.3 ACTION SUBMITTALS 


A. Product Data: For each type of product. 


1.4 INFORMATIONAL SUBMITTALS 


A. Product Test Reports: For each product, for tests performed by a qualified testing agency. 


B. Evaluation Reports: For foam-plastic insulation, from ICC-ES. 


1.5 DELIVERY, STORAGE, AND HANDLING 


A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, 


and other sources. Store inside and in a dry location. Comply with manufacturer's written 


instructions for handling, storing, and protecting during installation. 


B. Protect foam-plastic board insulation as follows: 


1. Do not expose to sunlight except to necessary extent for period of installation and 


concealment. 


2. Protect against ignition at all times. Do not deliver foam-plastic board materials to Project 


site until just before installation time. 


3. Quickly complete installation and concealment of foam-plastic board insulation in each area 


of construction. 
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PART 2 - PRODUCTS 


2.1 GLASS-FIBER BLANKET 


A. Glass-Fiber Blanket, Unfaced: ASTM C 665, Type I; with maximum flame-spread and smoke-


developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for 


combustion characteristics. 


2.2 INSULATION FASTENERS 


A. Adhesively Attached, Spindle-Type Anchors: Plate welded to projecting spindle; capable of 


holding insulation of specified thickness securely in position with self-locking washer in place. 


2.3 ACCESSORIES 


A. Insulation for Miscellaneous Voids: 


1. Glass-Fiber Insulation: ASTM C 764, Type II, loose fill; with maximum flame-spread and 


smoke-developed indexes of 5, per ASTM E 84. 


PART 3 - EXECUTION 


3.1 PREPARATION 


A. Clean substrates of substances that are harmful to insulation, including removing projections 


capable of puncturing insulation or vapor retarders, or that interfere with insulation attachment. 


3.2 INSTALLATION, GENERAL 


A. Comply with insulation manufacturer's written instructions applicable to products and applications. 


B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 


rain, or snow at any time. 


C. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill 


voids with insulation. Remove projections that interfere with placement. 


D. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, and 


lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or 


required to make up total thickness or to achieve R-value. 
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3.3 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION 


A. Blanket Insulation: Install in cavities formed by framing members according to the following 


requirements: 


1. Use insulation widths and lengths that fill the cavities formed by framing members. If more 


than one length is required to fill the cavities, provide lengths that will produce a snug fit 


between ends. 


2. Place insulation in cavities formed by framing members to produce a friction fit between 


edges of insulation and adjoining framing members. 


3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or 


protected from contact with insulation. 


4. For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced 


blankets mechanically and support faced blankets by taping flanges of insulation to flanges 


of metal studs. 


B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required to 


prevent gaps in insulation using the following materials: 


1. Glass-Fiber Insulation: Compact to approximately 40 percent of normal maximum volume 


equaling a density of approximately 2.5 lb/cu. ft. 


3.4 PROTECTION 


A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and 


other causes. Provide temporary coverings or enclosures where insulation is subject to abuse and 


cannot be concealed and protected by permanent construction immediately after installation. 
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SECTION 079200 


JOINT SEALANTS 


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. Silicone joint sealants. 


1.3 ACTION SUBMITTALS 


A. Product Data: For each joint-sealant product. 


B. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants 


showing the full range of colors available for each product exposed to view. 


1.4 FIELD CONDITIONS 


A. Do not proceed with installation of joint sealants under the following conditions: 


1. When ambient and substrate temperature conditions are outside limits permitted by joint-


sealant manufacturer or are below 40 deg F. 


2. When joint substrates are wet. 


3. Where joint widths are less than those allowed by joint-sealant manufacturer for 


applications indicated. 


4. Where contaminants capable of interfering with adhesion have not yet been removed from 


joint substrates. 


1.5 WARRANTY 


A. Installer's Warranty: Installer agrees to repair or replace joint sealants that do not comply with 


performance and other requirements specified in this Section within specified warranty period. 


1. Warranty Period: Two years from date of Substantial Completion. 


B. Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or replace those 


joint sealants that do not comply with performance and other requirements specified in this Section 


within specified warranty period. 
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1. Warranty Period: Five years from date of Substantial Completion. 


C. Warranties specified in this article exclude deterioration or failure of joint sealants from the 


following: 


1. Movement of the structure caused by stresses on the sealant exceeding sealant 


manufacturer's written specifications for sealant elongation and compression. 


2. Disintegration of joint substrates from causes exceeding design specifications. 


3. Mechanical damage caused by individuals, tools, or other outside agents. 


4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 


contaminants. 


PART 2 - PRODUCTS 


2.1 JOINT SEALANTS, GENERAL 


A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible 


with one another and with joint substrates under conditions of service and application, as 


demonstrated by joint-sealant manufacturer, based on testing and field experience. 


B. Colors of Exposed Joint Sealants: As selected by COR from manufacturer's full range. 


2.2 SILICONE JOINT SEALANTS 


A. Silicone, S, NS, 100/50, NT: Single-component, nonsag, plus 100 percent and minus 50 percent 


movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C 920, Type S, 


Grade NS, Class 100/50, Use NT. 


2.3 JOINT-SEALANT BACKING 


A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, 


primers, and other joint fillers; and approved for applications indicated by sealant manufacturer 


based on field experience and laboratory testing. 


B. Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface skin), 


and of size and density to control sealant depth and otherwise contribute to producing optimum 


sealant performance. 


C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer 


for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at 


back of joint. Provide self-adhesive tape where applicable. 
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2.4 MISCELLANEOUS MATERIALS 


A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of 


sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 


tests and field tests. 


B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and 


sealant backing materials, free of oily residues or other substances capable of staining or harming 


joint substrates and adjacent nonporous surfaces in any way, and formulated to promote optimum 


adhesion of sealants to joint substrates. 


C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 


adjacent to joints. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 


requirements for joint configuration, 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. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply 


with joint-sealant manufacturer's written instructions and the following requirements: 


1. Remove all foreign material from joint substrates that could interfere with adhesion of joint 


sealant, including dust, paints (except for permanent, protective coatings tested and 


approved for sealant adhesion and compatibility by sealant manufacturer), old joint sealants, 


oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 


2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 


combination of these methods to produce a clean, sound substrate capable of developing 


optimum bond with joint sealants. Remove loose particles remaining after cleaning 


operations above by vacuuming or blowing out joints with oil-free compressed air. Porous 


joint substrates include the following: 


a. Concrete. 


b. Masonry. 


c. Unglazed surfaces of ceramic tile. 


3. Remove laitance and form-release agents from concrete. 


4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not 


stain, harm substrates, or leave residues capable of interfering with adhesion of joint 


sealants. Nonporous joint substrates include the following: 
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a. Metal. 


b. Glass. 


c. Glazed surfaces of ceramic tile. 


B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as 


indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to 


comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-


sealant bond; do not allow spillage or migration onto adjoining surfaces. 


C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 


adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by 


cleaning methods required to remove sealant smears. Remove tape immediately after tooling 


without disturbing joint seal. 


3.3 INSTALLATION OF JOINT SEALANTS 


A. General: Comply with joint-sealant manufacturer's written installation instructions for products 


and applications indicated, unless more stringent requirements apply. 


B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint 


sealants as applicable to materials, applications, and conditions indicated. 


C. Install sealant backings of kind indicated to support sealants during application and at position 


required to produce cross-sectional shapes and depths of installed sealants relative to joint widths 


that allow optimum sealant movement capability. 


1. Do not leave gaps between ends of sealant backings. 


2. Do not stretch, twist, puncture, or tear sealant backings. 


3. Remove absorbent sealant backings that have become wet before sealant application, and 


replace them with dry materials. 


D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and 


backs of joints. 


E. Install sealants using proven techniques that comply with the following and at the same time 


backings are installed: 


1. Place sealants so they directly contact and fully wet joint substrates. 


2. Completely fill recesses in each joint configuration. 


3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 


optimum sealant movement capability. 


F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing 


begins, tool sealants according to requirements specified in subparagraphs below to form smooth, 


uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and 


adhesion of sealant with sides of joint. 


1. Remove excess sealant from surfaces adjacent to joints. 


2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 


discolor sealants or adjacent surfaces. 


3. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise indicated. 
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4. Provide flush joint profile at locations indicated on Drawings according to Figure 8B in 


ASTM C 1193. 


5. Provide recessed joint configuration of recess depth and at locations indicated on Drawings 


according to Figure 8C in ASTM C 1193. 


a. Use masking tape to protect surfaces adjacent to recessed tooled joints. 


3.4 CLEANING 


A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 


and with cleaning materials approved in writing by manufacturers of joint sealants and of products 


in which joints occur. 


3.5 PROTECTION 


A. Protect joint sealants during and after curing period from contact with contaminating substances 


and from damage resulting from construction operations or other causes so sealants are without 


deterioration or damage at time of Substantial Completion. If, despite such protection, damage or 


deterioration occurs, cut out, remove, and repair damaged or deteriorated joint sealants 


immediately so installations with repaired areas are indistinguishable from original work. 
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SECTION 09 51 23 


ACOUSTICAL TILE CEILINGS 


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. Acoustical tiles for ceilings. 


2. Metal Suspension systems. 


B. Products furnished, but not installed under this Section, include anchors, clips, and other ceiling 


attachment devices to be cast in concrete. 


1.3 ACTION SUBMITTALS 


A. Product Data: For each type of product. 


1.4 DELIVERY, STORAGE, AND HANDLING 


A. Deliver acoustical tiles, suspension-system components, and accessories to Project site in original, 


unopened packages and store them in a fully enclosed, conditioned space where they will be 


protected against damage from moisture, humidity, temperature extremes, direct sunlight, surface 


contamination, and other causes. 


B. Before installing acoustical tiles, permit them to reach room temperature and a stabilized moisture 


content. 


C. Handle acoustical tiles carefully to avoid chipping edges or damaging units in any way. 


1.5 FIELD CONDITIONS 


A. Environmental Limitations: Do not install acoustical tile ceilings until spaces are enclosed and 


weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and 


ambient temperature and humidity conditions are maintained at the levels indicated for Project 


when occupied for its intended use. 


1. Pressurized Plenums: Operate ventilation system for not less than 48 hours before beginning 


acoustical tile ceiling installation. 
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PART 2 - PRODUCTS 


2.1 PERFORMANCE REQUIREMENTS 


A. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency. 


Identify products with appropriate markings of applicable testing agency. 


1. Flame-Spread Index: Comply with ASTM E 1264 for Class C materials. 


2. Smoke-Developed Index: 50 or less. 


2.2 ACOUSTICAL TILES, GENERAL 


A. Source Limitations: 


1. Acoustical Ceiling Tile: Obtain each type from single source from single manufacturer. 


2. Suspension System: Obtain each type from single source from single manufacturer. 


B. Source Limitations: Obtain each type of acoustical ceiling tile and supporting suspension system 


from single source from single manufacturer. 


C. Acoustical Tile Standard: Provide manufacturer's standard tiles of configuration indicated that 


comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and 


light reflectance suitable for kitchen application. 


1. Mounting Method for Measuring NRC: Type E-400; plenum mounting in which face of test 


specimen is 15-3/4 inches away from test surface according to ASTM E 795. 


D. Acoustical Tile Colors and Patterns: Match appearance characteristics indicated for each product 


type. 


1. Where appearance characteristics of acoustical tiles are indicated by referencing pattern 


designations in ASTM E 1264 and not manufacturers' proprietary product designations, 


provide products selected by COR from each manufacturer's full range that comply with 


requirements indicated for type, pattern, color, light reflectance, acoustical performance, 


edge detail, and size. 


2.3 ACOUSTICAL TILES 


A. Classification: Provide tiles complying with ASTM E 1264 for type, form, and pattern as follows: 


1. Type and Form Type IX, Form 2, Pattern G, Fire Class A. 


2. Pattern: CE (perforated, small holes and lightly textured). 


B. Color: White. 


C. LR: Not less than 0.89. 


D. NRC: Not less than 0.50. 
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E. CAC: Not less than 33. 


F. AC: Not less than 190. 


G. Edge/Joint Detail: square edges. 


H. Thickness: 5/8 inch. 


I. Modular Size: As indicated on Drawings. 


J. Broad Spectrum Antimicrobial Fungicide and Bactericide Treatment: Provide acoustical tiles 


treated with manufacturer's standard antimicrobial formulation that inhibits fungus, mold, mildew, 


and gram-positive and gram-negative bacteria and showing no mold, mildew, or bacterial growth 


when tested according to ASTM D 3273 and evaluated according to ASTM D 3274 or 


ASTM G 21. 


2.4 METAL SUSPENSION SYSTEMS, GENERAL 


A. Metal Suspension-System Standard: Provide manufacturer's standard metal suspension systems of 


types, structural classifications, and finishes indicated that comply with applicable requirements in 


ASTM C 635. 


B. Attachment Devices: Size for five times the design load indicated in ASTM C 635, Table 1, 


"Direct Hung," unless otherwise indicated. Comply with seismic design requirements. 


C. Wire Hangers, Braces, and Ties: Provide wires complying with the following requirements: 


1. Zinc-Coated, Carbon-Steel Wire: ASTM A 641, Class 1 zinc coating, soft temper. 


2. Size: Select wire diameter so its stress at three times hanger design load (ASTM C 635, 


Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than  


0.135-inch diameter wire. 


D. Hanger Rods: Mild steel, zinc coated or protected with rust-inhibitive paint. 


E. Angle Hangers: Angles with legs not less than 7/8 inch wide; formed with 0.04-inch thick, 


galvanized-steel sheet complying with ASTM A 653, G90 coating designation; with bolted 


connections and 5/16-inch diameter bolts. 


2.5 METAL EDGE MOLDINGS AND TRIM 


A. Roll-Formed, Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not 


indicated, manufacturer's standard moldings for edges and penetrations complying with seismic 


design requirements; formed from sheet metal of same material, finish, and color as that used for 


exposed flanges of suspension-system runners. 


1. Provide manufacturer's standard edge moldings that fit acoustical tile edge details and 


suspension systems indicated and that match width and configuration of exposed runners 


unless otherwise indicated. 
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2. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required 


to fit penetration exactly. 


2.6 ACOUSTICAL SEALANT 


A. Acoustical Sealant: Manufacturer's standard sealant complying with ASTM C 834 and effective in 


reducing airborne sound transmission through perimeter joints and openings in building 


construction as demonstrated by testing representative assemblies according to ASTM E 90. 


1. Exposed and Concealed Joints: Nonsag, paintable, nonstaining latex sealant. 


2. Concealed Joints: Nondrying, nonhardening, nonskinning, nonstaining, gunnable, synthetic-


rubber sealant. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine substrates, areas, and conditions, including structural framing and substrates to which 


acoustical tile ceilings attach or abut, with Installer present, for compliance with requirements 


specified in this and other Sections that affect ceiling installation and anchorage and for 


compliance with requirements for installation tolerances and other conditions affecting 


performance of the Work. 


B. Examine acoustical tiles before installation. Reject acoustical tiles that are wet, moisture damaged, 


or mold damaged. 


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


3.2 PREPARATION 


A. Measure each ceiling area and establish layout of acoustical tiles to balance border widths at 


opposite edges of each ceiling. Avoid using less-than-half-width tiles at borders, and comply with 


layout shown on reflected ceiling plans. 


3.3 INSTALLATION OF SUSPENDED ACOUSTICAL TILE CEILINGS 


A. General: Install acoustical panel ceilings to comply with ASTM C 636 and seismic design 


requirements indicated, according to manufacturer's written instructions and CISCA's "Ceiling 


Systems Handbook." 


B. Suspend ceiling hangers from building's structural members and as follows: 


1. Install hangers plumb and free from contact with insulation or other objects within ceiling 


plenum that are not part of supporting structure or of ceiling suspension system. 


2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces by 


bracing, counter splaying, or other equally effective means. 
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3. Where width of ducts and other construction within ceiling plenum produces hanger 


spacings that interfere with location of hangers at spacings required to support standard 


suspension-system members, install supplemental suspension members and hangers in form 


of trapezes or equivalent devices. 


4. Secure wire hangers to ceiling suspension members and to supports above with a minimum 


of three tight turns. Connect hangers directly either to structures or to inserts, eye screws, or 


other devices that are secure and appropriate for substrate and that will not deteriorate or 


otherwise fail due to age, corrosion, or elevated temperatures. 


5. Do not support ceilings directly from permanent metal forms or floor deck. Fasten hangers 


to cast-in-place hanger inserts, post installed mechanical or adhesive anchors, or power-


actuated fasteners that extend through forms into concrete. 


6. When steel framing does not permit installation of hanger wires at spacing required, install 


carrying channels or other supplemental support for attachment of hanger wires. 


7. Do not attach hangers to roof deck. Attach hangers to structural members. 


8. Space hangers not more than 48 inches o.c. along each member supported directly from 


hangers unless otherwise indicated; provide hangers not more than 8 inches from ends of 


each member. 


9. Size supplemental suspension members and hangers to support ceiling loads within 


performance limits established by referenced standards and publications. 


C. Install edge moldings and trim of type indicated at perimeter of acoustical tile ceiling area and 


where necessary to conceal edges of acoustical tiles. 


1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of 


moldings before they are installed. 


2. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not more 


than 3 inches from ends, leveling with ceiling suspension system to a tolerance of 1/8 inch 


in 12 feet. Miter corners accurately and connect securely. 


3. Do not use exposed fasteners, including pop rivets, on moldings and trim. 


D. Install suspension-system runners so they are square and securely interlocked with one another. 


Remove and replace dented, bent, or kinked members. 


E. Arrange directionally patterned acoustical tiles as follows: 


1. As indicated on reflected ceiling plans. 


2. Install tiles with pattern running in one direction parallel to long axis of space. 


3.4 CLEANING 


A. Clean exposed surfaces of acoustical tile ceilings, including trim and edge moldings. Comply with 


manufacturer's written instructions for cleaning and touchup of minor finish damage. Remove and 


replace tiles and other ceiling components that cannot be successfully cleaned and repaired to 


permanently eliminate evidence of damage. 
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SECTION 230525 


BALL VALVES FOR HVAC PIPING 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Bronze ball valves. 


1.3 DEFINITIONS 


A. CWP: Cold working pressure. 


B. SWP: Steam working pressure. 


1.4 ACTION SUBMITTALS 


A. Product Data: For each type of valve. 


1.5 DELIVERY, STORAGE, AND HANDLING 


A. Prepare valves for shipping as follows: 


1. Protect internal parts against rust and corrosion. 


2. Protect threads, flange faces, and weld ends. 


3. Set ball valves open to minimize exposure of functional surfaces. 


B. Use the following precautions during storage: 


1. Maintain valve end protection. 


2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If outdoor 


storage is necessary, store valves off the ground in watertight enclosures. 


C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use operating 


handles or stems as lifting or rigging points. 
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PART 2 - PRODUCTS 


2.1 GENERAL REQUIREMENTS FOR VALVES 


A. Source Limitations for Valves: Obtain each type of valve from single source from single 


manufacturer. 


B. ASME Compliance: 


1. ASME B1.20.1 for threads for threaded-end valves. 


2. ASME B16.18 for solder-joint connections. 


3. ASME B31.9 for building services piping valves. 


C. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with 


copper alloy (brass) containing more than 15 percent zinc are not permitted. 


 


D. Refer to HVAC valve schedule articles for applications of valves. 


E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures 


and temperatures. 


F. Valve Sizes: Same as upstream piping unless otherwise indicated. 


G. Valve Actuator Types: 


1. Gear Actuator: For quarter-turn valves NPS 4 (DN 100) and larger. 


2. Handlever: For quarter-turn valves smaller than NPS 4 (DN 100). 


H. Valves in Insulated Piping: 


1. Include 2-inch (50-mm) stem extensions. 


2. Extended operating handle of nonthermal-conductive material, and protective sleeves that 


allow operation of valves without breaking the vapor seals or disturbing insulation. 


3. Memory stops that are fully adjustable after insulation is applied. 


I. Valve Bypass and Drain Connections: MSS SP-45. 


2.2 BRONZE BALL VALVES 


A. Bronze Ball Valves, Two-Piece with Full Port and Stainless-Steel Trim: 


1. Description: 


a. Standard: MSS SP-110. 


b. SWP Rating: 150 psig  


c. CWP Rating: 600 psig  


d. Body Design: Two piece. 


e. Body Material: Bronze. 
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f. Ends: Threaded. 


g. Seats: PTFE. 


h. Stem: Stainless steel. 


i. Ball: Stainless steel, vented. 


j. Port: Full. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove 


special packing materials, such as blocks, used to prevent disc movement during shipping and 


handling. 


B. Operate valves in positions from fully open to fully closed. Examine guides and seats made 


accessible by such operations. 


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


D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper 


size, length, and material. Verify that gasket is of proper size, that its material composition is 


suitable for service, and that it is free from defects and damage. 


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


3.2 VALVE INSTALLATION 


A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 


maintenance, and equipment removal without system shutdown. 


B. Locate valves for easy access and provide separate support where necessary. 


C. Install valves in horizontal piping with stem at or above center of pipe. 


D. Install valves in position to allow full stem movement. 


E. Install valve tags. 


3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 


A. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves 


with higher SWP classes or CWP ratings may be substituted. 


B. Select valves with the following end connections: 


1. For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded ends except where solder-joint 


valve-end option or press-end option is indicated in valve schedules below. 
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2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends except where 


threaded valve-end option is indicated in valve schedules below. 


3. For Copper Tubing, NPS 5 (DN 125) and Larger: Flanged ends. 


4. For Steel Piping, NPS 2 (DN 50) and Smaller: Threaded ends. 


5. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends except where 


threaded valve-end option is indicated in valve schedules below. 


6. For Steel Piping, NPS 5 (DN 125) and Larger: Flanged ends. 


3.4 CHILLED-WATER VALVE SCHEDULE 


A. Pipe NPS 2 (DN 50) and Smaller:  bronze ball valves, two piece, with stainless-steel trim, full port, 


solder-joint ends. 


B. Pipe NPS 2-1/2 (DN 65) and Larger: 


1. Iron ball valves, Class 125. 


a. Iron Valves, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): May be provided with threaded 


ends instead of flanged ends. 


3.5 HEATING-WATER VALVE SCHEDULE 


A. Pipe NPS 2 (DN 50) and Smaller:  bronze ball valves, two pieces with stainless-steel trim, full 


port, solder-joint ends. 
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SECTION 230526 


BUTTERFLY VALVES FOR HVAC PIPING 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Iron, single-flange butterfly valves. 


2. Chainwheels. 


1.3 DEFINITIONS 


A. CWP: Cold working pressure. 


B. EPDM: Ethylene propylene copolymer rubber. 


1.4 ACTION SUBMITTALS 


A. Product Data: For each type of valve. 


1.5 DELIVERY, STORAGE, AND HANDLING 


A. Prepare valves for shipping as follows: 


1. Protect internal parts against rust and corrosion. 


2. Protect threads, flange faces, grooves, and weld ends. 


3. Set butterfly valves closed or slightly open. 


B. Use the following precautions during storage: 


1. Maintain valve end protection. 


2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If outdoor 


storage is necessary, store valves off the ground in watertight enclosures. 


C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use 


handwheels or stems as lifting or rigging points. 
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PART 2 - PRODUCTS 


2.1 GENERAL REQUIREMENTS FOR VALVES 


A. Source Limitations for Valves: Obtain each type of valve from single source from single 


manufacturer. 


B. ASME Compliance: 


1. ASME B16.1 for flanges on iron valves. 


2. ASME B16.5 for pipe flanges and flanged fittings, NPS 1/2 through NPS 24. 


3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 


4. ASME B31.9 for building services piping valves. 


C. AWWA Compliance: Comply with AWWA C606 for grooved-end connections. 


D. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures 


and temperatures. 


E. Valve Sizes: Same as upstream piping unless otherwise indicated. 


F. Valve Actuator Types: 


1. Gear Actuator: For valves NPS 8 (DN 200) and larger. 


2. Handlever: For valves NPS 6 (DN 150) and smaller. 


3. Chainwheel: Device for attachment to gear, stem, or other actuator of size and with chain 


for mounting height, according to "Valve Installation" Article. 


G. Valves in Insulated Piping: With 2-inch (50-mm) stem extensions with extended necks. 


2.2 IRON, SINGLE-FLANGE BUTTERFLY VALVES 


A. Iron, Single-Flange Butterfly Valves with Stainless-Steel Disc: 


1. Description: 


a. Standard: MSS SP-67, Type I. 


b. CWP Rating: 150 psig (1035 kPa). 


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


without use of downstream flange. 


d. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron. 


e. Seat: EPDM. 


f. Stem: One- or two-piece stainless steel. 


g. Disc: Stainless steel. 


2.3 CHAINWHEELS 


A. Description: Valve actuation assembly with sprocket rim, chain guides, chain. 
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1. Sprocket Rim with Chain Guides: Ductile iron, of type and size required for valve. Include 


zinc or epoxy coating. 


2. Chain: Hot-dip, galvanized steel, of size required to fit sprocket rim. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove 


special packing materials, such as blocks, used to prevent disc movement during shipping and 


handling. 


B. Operate valves in positions from fully open to fully closed. Examine guides and seats made 


accessible by such operations. 


C. Examine mating flange faces for damage. Check bolting for proper size, length, and material. 


Verify that gasket is of proper size, that its material composition is suitable for service, and that it 


is free from defects and damage. 


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


3.2 VALVE INSTALLATION 


A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 


maintenance, and equipment removal without system shutdown. 


B. Locate valves for easy access and provide separate support where necessary. 


C. Install valves in horizontal piping with stem at or above center of pipe. 


D. Install valves in position to allow full stem movement. 


E. Install chainwheels on operators for butterfly valves NPS 4 and larger and more than 96 inches 


above floor. Extend chains to 60 inches above finished floor. 


F. Install valve tags. 


3.3 ADJUSTING 


A. Adjust or replace valve packing after piping systems have been tested and put into service but 


before final adjusting and balancing. Replace valves if persistent leaking occurs. 


3.4 CHILLED-WATER VALVE SCHEDULE 


A. Pipe NPS 2-1/ and Larger: 
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1. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12 Stainless-steel disc, 200 CWP, 


and EPDM seat. 


3.5 HEATING-WATER VALVE SCHEDULE 


A. Pipe NPS 2-1/2 and Larger: 


1. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12Stainless-steel disc, 200 CWP, 


and EPDM seat. 







P/N 4532525 


Page 57 of 236 
 


SECTION 230528 


CHECK VALVES FOR HVAC PIPING 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Bronze swing check valves. 


2. Iron swing check valves with closure control. 


1.3 DEFINITIONS 


A. CWP: Cold working pressure. 


B. EPDM: Ethylene propylene copolymer rubber. 


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


1.4 ACTION SUBMITTALS 


A. Product Data: For each type of valve. 


1.5 DELIVERY, STORAGE, AND HANDLING 


A. Prepare valves for shipping as follows: 


1. Protect internal parts against rust and corrosion. 


2. Protect threads, flange faces, grooves, and weld ends. 


3. Block check valves in either closed or open position. 


B. Use the following precautions during storage: 


1. Maintain valve end protection. 


2. Store valves indoors and maintain at higher than ambient dew point temperature. If outdoor 


storage is necessary, store valves off the ground in watertight enclosures. 


C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use 


handwheels or stems as lifting or rigging points. 
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PART 2 - PRODUCTS 


2.1 GENERAL REQUIREMENTS FOR VALVES 


A. Source Limitations for Valves: Obtain each type of valve from single source from single 


manufacturer. 


B. ASME Compliance: 


1. ASME B1.20.1 for threads for threaded-end valves. 


2. ASME B16.1 for flanges on iron valves. 


3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 


4. ASME B16.18 for solder joint. 


5. ASME B31.9 for building services piping valves. 


C. AWWA Compliance: Comply with AWWA C606 for grooved-end connections. 


D. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with 


copper alloy (brass) containing more than 15 percent zinc are not permitted. 


E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures 


and temperatures. 


F. Valve Sizes: Same as upstream piping unless otherwise indicated. 


G. Valve Bypass and Drain Connections: MSS SP-45. 


2.2 BRONZE SWING CHECK VALVES 


A. Bronze Swing Check Valves with Bronze Disc, Class 150: 


1. Description: 


a. Standard: MSS SP-80, Type 3. 


b. CWP Rating: 300 psig  


c. Body Design: Horizontal flow. 


d. Body Material: ASTM B62, bronze. 


e. Ends: Threaded. 


f. Disc: Bronze. 


2.3 IRON SWING CHECK VALVES WITH CLOSURE CONTROL 


A. Iron Swing Check Valves with Lever- and Spring-Closure Control, Class 125: 


1. Description: 


a. Standard: MSS SP-71, Type I. 


b. NPS 2-1/2 to NPS 12 (DN 65 to DN 300), CWP Rating: 200 psig. 


c. NPS 14 to NPS 24 (DN 350 to DN 600), CWP Rating: 150 psig. 


d. Body Design: Clear or full waterway. 
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e. Body Material: ASTM A126, gray iron with bolted bonnet. 


f. Ends: Flanged. 


g. Trim: Bronze. 


h. Gasket: Asbestos free. 


i. Closure Control: Factory-installed, exterior lever and spring. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove 


special packing materials, such as blocks, used to prevent disc movement during shipping and 


handling. 


B. Operate valves in positions from fully open to fully closed. Examine guides and seats made 


accessible by such operations. 


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


D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper 


size, length, and material. Verify that gasket is of proper size, that its material composition is 


suitable for service, and that it is free from defects and damage. 


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


3.2 VALVE INSTALLATION 


A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 


maintenance, and equipment removal without system shutdown. 


B. Locate valves for easy access and provide separate support where necessary. 


C. Install valves in horizontal piping with stem at or above center of pipe. 


D. Install valves in position to allow full stem movement. 


E. Install check valves for proper direction of flow and as follows: 


1. Swing Check Valves: In horizontal position with hinge pin level. 


2. Center-Guided Check Valves: In horizontal or vertical position, between flanges. 


3. Lift Check Valves: With stem upright and plumb. 


F. Install valve tags. 


3.3 ADJUSTING 


A. Adjust or replace valve packing after piping systems have been tested and put into service but 


before final adjusting and balancing. Replace valves if persistent leaking occurs. 
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3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 


A. If valve applications are not indicated, use the following: 


1. Pump-Discharge Check Valves: 


a. NPS 2 and Smaller: Bronze swing check valves with bronze disc. 


b. NPS 2-1/2 and Larger: Iron swing check valves with lever and weight or with spring 


or iron, center-guided, metal-seat check valves. 


B. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves 


with higher SWP classes or CWP ratings may be substituted. 


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


1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-end 


option is indicated in valve schedules. 


2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end 


option is indicated in valve schedules. 


3. For Steel Piping, NPS 2 and Smaller: Threaded ends. 


4. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end 


option is indicated in valve schedules. 


3.5 CHILLED-WATER VALVE SCHEDULE 


A. Pipe NPS 2 and Smaller: 


1. Bronze Valves: May be provided with solder-joint ends instead of threaded ends. 


2. Bronze swing check valves with bronze disc, Class 150. 


B. Pipe NPS 2-1/2 and Larger: 


1. NPS 2-1/2 to NPS 4: Iron valves may be provided with threaded ends instead of flanged 


ends. 


2. NPS 2-1/2 to NPS 12: Iron swing check valves with lever and spring closure control, 


Class 125. 


3.6 HEATING-WATER VALVE SCHEDULE 


A. Pipe NPS 2 and Smaller: 


1. Bronze Valves: May be provided with solder-joint ends instead of threaded ends. 


2. Bronze swing check valves with bronze disc, Class 150. 


B. Pipe NPS 2-1/2 and Larger: 


1. NPS 2-1/2 to NPS 4: Iron valves may be provided with threaded ends instead of flanged 


ends. 


2. NPS 2-1/2 to NPS 12: Iron swing check valves with lever and spring-closure control, 


Class 125. 
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SECTION 230529 


HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Metal pipe hangers and supports. 


2. Trapeze pipe hangers. 


3. Thermal-hanger shield inserts. 


4. Fastener systems. 


5. Pipe stands. 


6. Equipment stands. 


7. Equipment supports. 


1.3  ACTION SUBMITTALS 


A. Product Data: For each type of product. 


B. Shop Drawings:  Show fabrication and installation details and include calculations for the 


following; include Product Data for components: 


1. Trapeze pipe hangers. 


2. Pipe stands. 


3. Equipment supports. 


C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance 


requirements and design criteria, including analysis data signed and sealed by the qualified 


professional engineer responsible for their preparation. 


1. Detail fabrication and assembly of trapeze hangers. 


2. Include design calculations for designing trapeze hangers. 


1.4 INFORMATIONAL SUBMITTALS 


A. Welding certificates. 
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1.5 QUALITY ASSURANCE 


A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to 


AWS D1.1, "Structural Welding Code - Steel." 


B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 


Pressure Vessel Code, Section IX. 


PART 2 - PRODUCTS 


2.1 PERFORMANCE REQUIREMENTS 


A. Delegated Design: Engage a qualified professional engineer to design trapeze pipe hangers and 


equipment supports. 


B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand 


the effects of gravity loads and stresses within limits and under conditions indicated according to 


ASCE/SEI 7. 


1. Design supports for multiple pipes, including pipe stands, capable of supporting combined 


weight of supported systems, system contents, and test water. 


2. Design equipment supports capable of supporting combined operating weight of supported 


equipment and connected systems and components. 


3. Design seismic-restraint hangers and supports for piping and equipment. 


2.2 METAL PIPE HANGERS AND SUPPORTS 


A. Carbon-Steel Pipe Hangers and Supports: 


1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 


2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized. 


3. Nonmetallic Coatings: Plastic coated, or epoxy powder-coated. 


4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support 


bearing surface of piping. 


5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 


2.3 TRAPEZE PIPE HANGERS 


A. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly made from 


structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-


bolts. 
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2.4 THERMAL-HANGER SHIELD INSERTS 


A. Insulation-Insert Material for Cold Piping: ASTM C552, Type II cellular glass with 100-psi or 


ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psiminimum compressive strength and 


vapor barrier. 


B. Insulation-Insert Material for Hot Piping:  ASTM C552, Type II cellular glass with 100-psi 


minimum compressive strength. 


C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe. 


D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe. 


E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air 


temperature. 


2.5 PIPE STANDS 


A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of manufactured 


corrosion-resistant components to support roof-mounted piping. 


B. Compact Pipe Stand: 


1. Description: Single base unit with integral-rod roller, pipe clamps, or V-shaped cradle to 


support pipe, for roof installation without membrane penetration. 


2. Hardware: Galvanized steel or polycarbonate. 


3. Accessories: Protection pads. 


C. Low-Profile, Single Base, Single-Pipe Stand: 


1. Description: Single base with vertical and horizontal members, and pipe support, for roof 


installation without membrane protection. 


2. Vertical Members: Two, galvanized-steel, continuous-thread 1/2-inch rods. 


3. Horizontal Member: Adjustable horizontal, galvanized-steel pipe support channels. 


4. Pipe Supports: Roller. 


5. Hardware: Galvanized steel. 


6. Accessories: Protection pads. 


D. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-


steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb. 


2.6 EQUIPMENT SUPPORTS 


A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-


steel shapes. 
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2.7 OUTDOOR EQUIPMENT STANDS 


1. Description: Individual foot supports with elevated adjustable channel cross bars and 


clamps/fasteners/bolts for ground or roof supported outdoor equipment components, without 


roof membrane penetration, in a pre-fabricated system that can be modularly-assembled on 


site. 


2. Foot Material: Rubber or polypropylene. 


3. Rails Material: Hot dip galvanized carbon steel. 


4. Wind/Sliding Load Resistance: Up to 100 mph minimum. 


2.8 MATERIALS 


A. Aluminum: ASTM B221. 


B. Carbon Steel: ASTM A1011. 


C. Structural Steel: ASTM A36, carbon-steel plates, shapes, and bars; galvanized. 


D. Stainless Steel: ASTM A240. 


E. Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor applications and 


stainless steel for outdoor applications. Mating nuts and washers of similar materials as rods. 


F. Grout: ASTM C1107, factory-mixed and -packaged, dry, hydraulic-cement, non shrink and 


nonmetallic grout; suitable for interior and exterior applications. 


1. Properties: Non staining, noncorrosive, and nongaseous. 


2. Design Mix: 5000-psi, 28-day compressive strength. 


PART 3 - EXECUTION 


3.1 APPLICATION 


A. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will 


be adequate to carry present and future static loads within specified loading limits. Minimum static 


design load used for strength determination shall be weight of supported components plus 200 lb. 


3.2 HANGER AND SUPPORT INSTALLATION 


A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and 


attachments as required to properly support piping from the building structure. 


B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of 


parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers. 


1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install 


intermediate supports for smaller diameter pipes as specified for individual pipe hangers. 
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2. Field fabricate from ASTM A36, carbon-steel shapes selected for loads being supported. 


Weld steel according to AWS D1.1. 


C. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping. 


 


D. Fastener System Installation: 


1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 


4 inches thick in concrete after concrete is placed and completely cured. Use operators that 


are licensed by powder-actuated tool manufacturer. Install fasteners according to powder-


actuated tool manufacturer's operating manual. 


2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 


cured. Install fasteners according to manufacturer's written instructions. 


E. Pipe Stand Installation: 


1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on smooth 


roof surface. Do not penetrate roof membrane. 


2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and mount 


on permanent, stationary roof curb.  


F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 


washers, and other accessories. 


G. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 


H. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, 


to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, 


expansion loops, expansion bends, and similar units. 


I. Install lateral bracing with pipe hangers and supports to prevent swaying. 


J. Install building attachments within concrete slabs or attach to structural steel. Install additional 


attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 


and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten 


inserts to forms and install reinforcing bars through openings at top of inserts. 


K. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from 


movement will not be transmitted to connected equipment. 


L. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed 


maximum pipe deflections allowed by ASME B31.9 for building services piping. 


M. Insulated Piping: 


1. Attach clamps and spacers to piping. 


a. Piping Operating above Ambient Air Temperature: Clamp may project through 


insulation. 
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b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert 


with clamp sized to match OD of insert. 


c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 


piping. 


2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 


indicated. Fill interior voids with insulation that matches adjoining insulation. 


a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution 


plate for pipe NPS 4 and larger if pipe is installed on rollers. 


3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields 


shall span an arc of 180 degrees. 


a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution 


plate for pipe NPS 4 and larger if pipe is installed on rollers. 


4. Shield Dimensions for Pipe: Not less than the following: 


a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick. 


b. NPS 4: 12 inches long and 0.06 inch thick. 


c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick. 


d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick. 


e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick. 


5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of 


length at least as long as protective shield. 


6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation. 


3.3 EQUIPMENT SUPPORTS 


A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 


equipment above floor. 


B. Grouting: Place grout under supports for equipment and make bearing surface smooth. 


C. Provide lateral bracing, to prevent swaying, for equipment supports. 


3.4 METAL FABRICATIONS 


A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 


supports. 


B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be 


shop welded because of shipping size limitations. 


C. Field Welding: Comply with AWS D1.1 procedures for shielded, metal arc welding; appearance 


and quality of welds; and methods used in correcting welding work; and with the following: 
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1. Use materials and methods that minimize distortion and develop strength and corrosion 


resistance of base metals. 


2. Obtain fusion without undercut or overlap. 


3. Remove welding flux immediately. 


4. Finish welds at exposed connections so no roughness shows after finishing and so contours 


of welded surfaces match adjacent contours. 


3.5 ADJUSTING 


A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve 


indicated slope of pipe. 


B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 mm). 


3.6 PAINTING 


A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after 


erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-


PA 1 requirements for touching up field-painted surfaces. 


1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 


B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-


repair paint to comply with ASTM A780. 


3.7 HANGER AND SUPPORT SCHEDULE 


A. Specific hanger and support requirements are in Sections specifying piping systems and 


equipment. 


B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in 


piping system Sections. 


C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not 


have field-applied finish. 


D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct 


contact with copper tubing. 


E. Use carbon-steel pipe hangers and supports and attachments for general service applications. 


F. Use padded hangers for piping that is subject to scratching. 


G. Use thermal-hanger shield inserts for insulated piping and tubing. 


H. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in 


piping system Sections, install the following types: 
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1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or 


insulated, stationary pipes NPS 1/2 to NPS 30. 


2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4 to 


NPS 24, requiring up to 4 inches of insulation. 


3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes 


NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation. 


4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to NPS 24 


if little or no insulation is required. 


5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-center 


closure for hanger installation before pipe erection. 


6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of 


noninsulated, stationary pipes NPS 3/4 to NPS 8. 


7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, stationary 


pipes NPS 1/2 to NPS 8. 


8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary pipes 


NPS 1/2 to NPS 8. 


9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated, 


stationary pipes NPS 1/2 to NPS 8. 


10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of 


noninsulated, stationary pipes NPS 3/8 to NPS 8. 


11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of 


noninsulated, stationary pipes NPS 3/8 to NPS 3. 


12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 


13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction. 


14. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-


pipe base stanchion support and cast-iron floor flange or carbon-steel plate. 


15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-


pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt 


to retain pipe. 


16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes 


NPS 2-1/2 to NPS 36  if vertical adjustment is required, with steel-pipe base stanchion 


support and cast-iron floor flange. 


17. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods 


if longitudinal movement caused by expansion and contraction might occur. 


18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to NPS 24, 


from single rod if horizontal movement caused by expansion and contraction might occur. 


19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal 


movement caused by expansion and contraction might occur but vertical adjustment is 


unnecessary. 


20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small 


horizontal movement caused by expansion and contraction might occur and vertical 


adjustment is unnecessary. 


21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to NPS 30 


if vertical and lateral adjustment during installation might be required in addition to 


expansion and contraction. 


I. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system 


Sections, install the following types: 
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1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to 


NPS 24. 


2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to 


NPS 24 if longer ends are required for riser clamps. 


J. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system 


Sections, install the following types: 


1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads. 


2. Steel Clevises (MSS Type 14): For 120 to 450 deg F  piping installations. 


3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings. 


4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of 


building attachments. 


5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations. 


K. Building Attachments: Unless otherwise indicated and except as specified in piping system 


Sections, install the following types: 


1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe 


hangers from concrete ceiling. 


2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist 


construction, to attach to top flange of structural shape. 


3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, 


channels, or angles. 


4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams. 


5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are 


considerable and rod sizes are large. 


6. C-Clamps (MSS Type 23): For structural shapes. 


7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to 


flange edge. 


8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 


9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-beams 


for heavy loads. 


10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-


beams for heavy loads, with link extensions. 


11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural 


steel. 


12. Welded-Steel Brackets: For support of pipes from below or for suspending from above by 


using clip and rod. Use one of the following for indicated loads: 


a. Light (MSS Type 31): 750 lb. 


b. Medium (MSS Type 32): 1500 lb. 


c. Heavy (MSS Type 33): 3000 lb. 


13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 


14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required. 


15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear 


horizontal movement where headroom is limited. 


L. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, 


install the following types: 
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1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with 


insulation that matches adjoining insulation. 


2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to 


prevent crushing insulation. 


3. Thermal-Hanger Shield Inserts: For supporting insulated pipe. 


M. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system 


Sections, install the following types: 


1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement. 


2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4 


inches. 


3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with 


springs. 


4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal expansion 


in piping systems. 


5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability 


factor to 25 percent to allow expansion and contraction of piping system from hanger. 


6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability 


factor to 25 percent to allow expansion and contraction of piping system from base support. 


7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit 


variability factor to 25 percent to allow expansion and contraction of piping system from 


trapeze support. 


8. Constant Supports: For critical piping stress and if necessary, to avoid transfer of stress from 


one support to another support, critical terminal, or connected equipment. Include auxiliary 


stops for erection, hydrostatic test, and load-adjustment capability. These supports include 


the following types: 


a. Horizontal (MSS Type 54): Mounted horizontally. 


b. Vertical (MSS Type 55): Mounted vertically. 


c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member. 


N. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not specified 


in piping system Sections. 


O. Comply with MFMA-103 for metal framing system selections and applications that are not 


specified in piping system Sections. 


P. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments 


where required in concrete construction. 
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SECTION 230548 


VIBRATION CONTROLS FOR HVAC 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Elastomeric isolation pads. 


2. Elastomeric isolation mounts. 


3. Elastomeric hangers. 


4. Spring hangers. 


5. Post-installed concrete anchors. 


6. Concrete inserts. 


7. Vibration isolation equipment bases. 


8. Restrained isolation roof-curb rails. 


1.3 DEFINITIONS 


A. IBC: International Building Code. 


1.4 ACTION SUBMITTALS 


A. Product Data: For each type of product. 


1. Include rated load, rated deflection, and overload capacity for each vibration isolation 


device. 


2. Include load rating for each wind-force-restraint fitting and assembly. 


3. Illustrate and indicate style, material, strength, fastening provision, and finish for each type 


and size of vibration isolation device component. 


4. Annotate to indicate application of each product submitted and compliance with 


requirements. 


5. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined loads. 


B. Shop Drawings: 


1. Detail fabrication and assembly of equipment bases. 
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2. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to 


structure and to supported equipment. Include adjustable motor bases, rails, and frames for 


equipment mounting. 


C. Delegated-Design Submittal: 


1. For each wind-load protection device that is required by this Section or is indicated on 


Drawings, submit the following: 


a. Vibration Isolator and Wind-Load-Restraint Selection: Select vibration isolators, 


wind-load restraints, and vibration isolation bases complying with performance 


requirements, design criteria, and analysis data. 


b. Riser Supports: Include riser diagrams and calculations showing anticipated 


expansion and contraction at each support point, initial and final loads on building 


structure, and spring deflection changes. Include certification by professional 


engineer that riser system was examined for excessive stress and that none exists. 


c. Concrete Anchors and Inserts: Include calculations showing anticipated wind loads. 


d. Wind-Load Design Calculations: Submit all static and dynamic loading calculations 


prepared under "Wind-Load Design Calculations" Paragraph in "Performance 


Requirements" Article. 


e. Qualified Professional Engineer: All designated-design submittals for wind-restraint 


calculations are to be signed and sealed by qualified professional engineer responsible 


for their preparation. 


2. Wind-Restraint Detail Drawing: 


a. Design Analysis: To support selection and arrangement of wind restraints. Include 


calculations of combined tensile and shear loads. 


b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to 


restrained items and to the structure. Show attachment locations, methods, and 


spacings. Identify components, list their strengths, and indicate directions and values 


of forces transmitted to the structure during wind events. Indicate association with 


vibration isolation devices. 


c. Coordinate vibration isolation details with wind-restraint details required for 


equipment mounted outdoors. Comply also with requirements in other Sections for 


equipment mounted outdoors. 


3. All delegated-design submittals for wind-restraint detail Drawings are to be signed and 


sealed by qualified professional engineer responsible for their preparation. 


4. Product Listing, Preapproval, and Evaluation Documentation: By an evaluation service 


member of ICC-ES, showing maximum ratings of restraint items and basis for approval 


(tests or calculations). 


5. Design Calculations for Vibration Isolation Devices: Calculate static and dynamic loading 


due to equipment weight and operating forces required to select proper vibration isolators, 


and to design vibration isolation bases. 


6. Riser Supports: Include riser diagrams and calculations showing anticipated expansion and 


contraction at each support point, initial and final loads on building structure, and spring 


deflection changes. Include certification that riser system was examined for excessive stress 


and that none exists. 
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1.5 INFORMATIONAL SUBMITTALS 


A. Coordination Drawings: Show coordination of vibration isolation device installation for HVAC 


piping and equipment with other systems and equipment in the vicinity, including other supports 


and restraints. 


B. Qualification Data: For testing agency. 


C. Welding certificates. 


D. Air-Spring Mounting System Performance Certification: Include natural frequency, load, and 


damping test data. 


E. Field quality-control reports. 


1.6 QUALITY ASSURANCE 


A. Testing Agency Qualifications: An independent agency, with the experience and capability to 


conduct testing indicated, be an NRTL as defined by OSHA in 29 CFR 1910.7 and be acceptable 


to COR. 


B. Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1.1, 


"Structural Welding Code - Steel." 


PART 2 - PRODUCTS 


2.1 PERFORMANCE REQUIREMENTS 


A. Fire/Smoke Resistance: All components that are not constructed of ferrous metals must have a 


maximum flame-spread index of 25 and maximum smoke-developed index of 50 when tested by 


an NRTL in accordance with ASTM E84 or UL 723, and be so labeled. 


B. Component Supports: 


1. Load ratings, features, and applications of all reinforcement components must be based on 


testing standards of a nationally recognized testing agency. 


2.2 ELASTOMERIC ISOLATION PADS 


A. Elastomeric Isolation Pads:  


1. Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform loading 


over pad area. 


2. Size: Factory or field cut to match requirements of supported equipment. 


3. Minimum deflection as indicated on Drawings. 


4. Pad Material: Oil- and water-resistant rubber. 


5. Infused nonwoven cotton or synthetic fibers. 







P/N 4532525 


Page 74 of 236 
 


6. Load-bearing metal plates adhered to pads. 


7. Sandwich-Core Material:  elastomeric. 


a. Infused nonwoven cotton or synthetic fibers. 


2.3 ELASTOMERIC ISOLATION MOUNTS 


A. Elastomeric Isolation Mounts:  


1. Mounting Plates: 


a. Top Plate: Encapsulated steel load transfer top plates, factory drilled and threaded. 


b. Baseplate: Encapsulated steel bottom plates with holes provided for anchoring to 


support structure. 


2. Minimum deflection as indicated on Drawings. 


3. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric material. 


2.4 ELASTOMERIC HANGERS 


A. Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods:  


1. Frame: Steel, fabricated with a connection for an upper threaded hanger rod and an opening 


on the underside to allow for a maximum of 30 degrees of angular lower hanger-rod 


misalignment without binding or reducing isolation efficiency. 


2. Damping Element: Molded, oil-resistant rubber, neoprene, or other elastomeric material 


with a projecting bushing for the underside opening preventing steel-to-steel contact. 


3. Minimum deflection as indicated on Drawings. 


2.5 SPRING HANGERS 


A. Combination Coil-Spring and Elastomeric-Insert Hanger with Spring and Insert in Compression:  


1. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a maximum 


of 30 degrees of angular hanger-rod misalignment without binding or reducing isolation 


efficiency. 


2. Outside 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. Minimum deflection as indicated on Drawings. 


6. Overload Capacity: Support 200 percent of rated load, fully compressed, without 


deformation or failure. 


7. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced cup 


to support spring and bushing projecting through bottom of frame. 


8. Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop" on lower threaded 


rod. 


9. Self-centering hanger rod cap to ensure concentricity between hanger rod and support spring 


coil. 
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2.6 VIBRATION ISOLATION EQUIPMENT BASES 


A. Steel Rails: Factory-fabricated, welded, structural-steel rails. 


1. Design Requirements: Lowest possible mounting height with not less than 1-inch clearance 


above the floor. Include equipment anchor bolts and auxiliary motor slide rails. 


a. Include supports for suction and discharge elbows for pumps. 


2. Structural Steel: Steel shapes, plates, and bars complying with ASTM A36. Rails shall have 


shape to accommodate supported equipment. 


3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation mountings 


and to provide for anchor bolts and equipment support. 


B. Steel Bases: Factory-fabricated, welded, structural-steel bases and rails. 


1. Design Requirements: Lowest possible mounting height with not less than 1-inch  clearance 


above the floor. Include equipment anchor bolts and auxiliary motor slide bases or rails. 


a. Include supports for suction and discharge elbows for pumps. 


2. Structural Steel: Steel shapes, plates, and bars complying with ASTM A36. Bases shall have 


shape to accommodate supported equipment. 


3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation mountings 


and to provide for anchor bolts and equipment support. 


2.7 RESTRAINED ISOLATION ROOF-CURB RAILS 


A. Description: Factory-assembled, fully enclosed, insulated, air- and watertight curb rail designed to 


resiliently support equipment. 


B. Upper Frame: Shall provide continuous and captive support for equipment. 


C. Lower Support Assembly: Shall be formed sheet metal section containing adjustable and 


removable steel springs that support upper frame. Lower support assembly shall have a means for 


attaching to building structure and a wood nailer for attaching roof materials and shall be insulated 


with a minimum of 2 inches of rigid glass-fiber insulation on inside of assembly. 


1. Adjustable, restrained-spring isolators shall be mounted on elastomeric vibration isolation 


pads and shall have access ports, for level adjustment, with removable waterproof covers at 


all isolator locations. Isolators shall be located so they are accessible for adjustment at any 


time during the life of the installation without interfering with integrity of roof. 


2. Minimum deflection as indicated on Drawings. 


D. Water Seal: Galvanized sheet metal with EPDM seals at corners, attached to upper support frame, 


extending down past wood nailer of lower support assembly, and counter flashed over roof 


materials. 
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PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine areas and equipment to receive vibration isolation devices for compliance with 


requirements for installation tolerances and other conditions affecting performance of the Work. 


B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before 


installation. 


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


3.2 APPLICATIONS 


A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application by 


an evaluation service member of ICC-ES. 


B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings to 


receive them and where required to prevent buckling of hanger rods due to wind-load forces. 


C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength is 


adequate to carry static and wind force loads within specified loading limits. 


3.3 INSTALLATION OF VIBRATIONCONTROL DEVICES 


A. Provide vibration control devices for systems and equipment where indicated in Equipment 


Schedules or Vibration-Control Device Schedules on Drawings, where Specifications indicate they 


are to be installed on specific equipment and systems, and where required by applicable codes. 


B. Installation of vibration isolators must not cause any change of position of equipment, piping, or 


ductwork resulting in stresses or misalignment. 


C. Equipment Restraints: 


1. Install snubbers on HVAC equipment mounted on vibration isolators. Locate snubbers as 


close as possible to vibration isolators and bolt to equipment base and supporting structure. 


2. Install resilient bolt isolation washers on equipment anchor bolts where clearance between 


anchor and adjacent surface exceeds 0.125 inch. 


3. Install wind-load-restraint devices using methods approved by an evaluation service 


member of ICC-ES that provides required submittals for component. 


D. Piping Restraints: 


1. Comply with requirements in MSS SP-127. 


2. Space lateral supports a maximum of 40 feet o.c, and longitudinal supports a maximum of 


80 feet o.c. 


3. Brace a change of direction longer than 12 feet. 


E. Install wind-load-restraint cables so they do not bend across edges of adjacent equipment or 


building structure. 
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F. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide 


resilient media between anchor bolt and mounting hole in concrete base. 


G. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 


resilient media where equipment or equipment-mounting channels are attached to wall. 


H. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at 


flanges of beams, at upper truss chords of bar joists, or at concrete members. 


I. Post-Installed Concrete Anchors: 


1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 


anchors. Do not damage existing reinforcing or embedded items during coring or drilling. 


Notify structural engineer if reinforcing steel or other embedded items are encountered 


during drilling. Locate and avoid prestressed tendons, electrical and telecommunications 


conduit, and gas lines. 


2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full 


design strength. 


3. Wedge-Type Anchor Bolts: Protect threads from damage during anchor installation. Heavy-


duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to 


which anchor is to be fastened. 


4. Adhesive-Type Anchor Bolts: Clean holes to remove loose material and drilling dust prior 


to installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole 


and progressing toward the surface in such a manner as to avoid introduction of air pockets 


in the adhesive. 


5. Set anchors to manufacturer's recommended torque, using a torque wrench. 


6. Install zinc-coated steel anchors for interior and stainless steel anchors for exterior 


applications. 


3.4 ACCOMMODATION OF DIFFERENTIAL MOTION 


A. Provide flexible connections in piping systems where they cross structural joints and other point 


where differential movement may occur. Provide adequate flexibility to accommodate differential 


movement as determined in accordance with ASCE/SEI 7.  


3.5 INSTALLATION OF VIBRATION ISOLATION EQUIPMENT BASES 


A. Coordinate dimensions of equipment bases with requirements of isolated equipment specified in 


this and other Sections. Where dimensions of base are indicated on Drawings, they may require 


adjustment to accommodate isolated equipment. 


3.6 ADJUSTING 


A. Adjust isolators after system is at operating weight. 


B. Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height. 


After equipment installation is complete, adjust limit stops so they are out of contact during 


normal operation. 
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SECTION 230593 


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 apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Testing, Adjusting, and Balancing of Air Systems: 


a. Constant-volume air systems. 


2. Testing, Adjusting, and Balancing of Hydronic Piping Systems: 


a. Constant-flow hydronic systems. 


3. Testing, adjusting, and balancing of equipment. 


4. Testing, adjusting, and balancing of existing HVAC systems and equipment. 


5. HVAC-control system verification. 


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 independent entity meeting qualifications to perform TAB work. 


F. TDH: Total dynamic head. 


1.4 INFORMATIONAL SUBMITTALS 


A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation that 


the TAB specialist and this Project's TAB team members meet the qualifications specified in 


"Quality Assurance" Article. 
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B. Contract Documents Examination Report: Within 30 days of Contractor's Notice to Proceed, 


submit the Contract Documents review report, as specified in Part 3. 


C. Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed, submit TAB 


strategies and step-by-step procedures, as specified in "Preparation" Article. 


D. System Readiness Checklists: Within 30 days of Contractor's Notice to Proceed, submit system 


readiness checklists, as specified in "Preparation" Article. 


E. Examination Report: Submit a summary report of the examination review required in 


"Examination" Article. 


F. Certified TAB reports. 


G. Sample report forms. 


1.5 QUALITY ASSURANCE 


A. TAB Specialists Qualifications, Certified by AABC: 


1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC. 


2. TAB Technician: Employee of the TAB specialist and certified by AABC. 


B. TAB Specialists Qualifications, Certified by NEBB or TABB: 


C. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in 


ASHRAE 111, Section 4, "Instrumentation." 


D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.7.2.3 - 


"System Balancing." 


E. Code and AHJ Compliance: TAB is required to comply with governing codes and requirements of 


COR. 


1.6 FIELD CONDITIONS 


A. Full USCG Occupancy: USCG will occupy the site and existing building during entire TAB 


period. Cooperate with USCG during TAB operations to minimize conflicts with USCG's 


operations. 
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PART 2 - PRODUCTS (Not Applicable) 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine the Contract Documents to become familiar with Project requirements and to discover 


conditions in systems designs that may preclude proper TAB of systems and equipment. 


B. Examine installed systems for balancing devices, such as test ports, gauge cocks, thermometer 


wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify 


that locations of these balancing devices are applicable for intended purpose and are accessible. 


C. Examine the approved submittals for HVAC systems and equipment. 


D. Examine system and equipment installations and verify that field quality-control testing, cleaning, 


and adjusting specified in individual Sections have been performed. 


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


F. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, filters 


are clean, and equipment with functioning controls is ready for operation. 


G. Examine temporary and permanent strainers. Verify that temporary strainer screens used during 


system cleaning and flushing have been removed and permanent strainer baskets are installed and 


clean. 


H. Examine control valves for proper installation for their intended function of isolating, throttling, 


diverting, or mixing fluid flows. 


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


J. Examine system pumps to ensure absence of entrained air in the suction piping. 


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


L. Report deficiencies discovered before and during performance of TAB procedures. Observe and 


record system reactions to changes in conditions. Record default set points if different from 


indicated values. 


3.2 PREPARATION 


A. Prepare a TAB plan that includes the following: 


1. Equipment and systems to be tested. 


2. Strategies and step-by-step procedures for balancing the systems. 


3. Instrumentation to be used. 


4. Sample forms with specific identification for all equipment. 
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B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for 


TAB work. Include, at a minimum, the following: 


1. Airside: 


a. Verify that leakage and pressure tests on air distribution systems have been 


satisfactorily completed. 


b. Duct systems are complete with terminals installed. 


c. Volume, smoke, and fire dampers are open and functional. 


d. Clean filters are installed. 


e. Fans are operating, free of vibration, and rotating in correct direction. 


f. Variable-frequency controllers' startup is complete and safeties are verified. 


g. Automatic temperature-control systems are operational. 


h. Ceilings are installed. 


i. Windows and doors are installed. 


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


2. Hydronics: 


a. Verify leakage and pressure tests on water distribution systems have been 


satisfactorily completed. 


b. Piping is complete with terminals installed. 


c. Water treatment is complete. 


d. Systems are flushed, filled, and air purged. 


e. Strainers are pulled and cleaned. 


f. Control valves are functioning in accordance with the sequence of operation. 


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


h. Pumps are started and proper rotation is verified. 


i. Pump gauge connections are installed directly at pump inlet and outlet flanges or in 


discharge and suction pipe prior to valves or strainers. 


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


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


3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 


A. Perform testing and balancing procedures on each system in accordance with the procedures 


contained in ASHRAE 111 and in this Section. 


B. Cut insulation, ducts, pipes, and equipment casings 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. 


3. Where holes for probes are required in piping or hydronic equipment, install pressure and 


temperature test plugs to seal systems. 


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


coverings, vapor barrier, and finish. 
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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 TESTING, ADJUSTING, AND BALANCING OF HVAC EQUIPMENT 


A. Test, adjust, and balance HVAC equipment indicated on Drawings, including, but not limited to, 


the following: 


1. Motors. 


2. Pumps. 


3. Boilers. 


4. Condensing units. 


5. Water chillers. 


6. Heating-only makeup air units. 


7. Fan coil units. 


3.5 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 


A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and 


recommended testing procedures. Crosscheck the summation of required outlet volumes with 


required fan volumes. 


B. Prepare schematic diagrams of systems' Record drawings duct layouts. 


C. For variable-air-volume systems, develop a plan to simulate diversity. 


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


E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air 


dampers through the supply-fan discharge and mixing dampers. 


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


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


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


I. Check for airflow blockages. 


J. Check condensate drains for proper connections and functioning. 


K. Check for proper sealing of air-handling-unit components. 
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3.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 


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


fan manufacturer. 


1. Measure total airflow. 


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


minimum outdoor-air conditions. 


b. Where duct conditions allow, measure airflow by main Pitot-tube traverse. If 


necessary, perform multiple Pitot-tube traverses close to the fan and prior to any 


outlets, to obtain total airflow. 


c. Where duct conditions are unsuitable for Pitot-tube traverse measurements, a coil 


traverse may be acceptable. 


2. Measure fan static pressures as follows: 


a. Measure static pressure directly at the fan outlet or through the flexible connection. 


b. Measure static pressure directly at the fan inlet or through the flexible connection. 


c. Measure static pressure across each component that makes up the air-handling 


system. 


d. Report artificial loading of filters at the time static pressures are measured. 


3. 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 occurs. 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. 


1. Measure airflow of submain and branch ducts. 


2. Adjust submain and branch duct volume dampers for specified airflow. 


3. Re-measure each submain and branch duct after all have been adjusted. 


C. Adjust air inlets and outlets for each space to indicated airflows. 


1. Set airflow patterns of adjustable outlets for proper distribution without drafts. 


2. Measure inlets and outlets airflow. 


3. Adjust each inlet and outlet for specified airflow. 


4. Re-measure each inlet and outlet after they have been adjusted. 


D. Verify final system conditions. 


1. Re-measure and confirm that minimum outdoor, return, and relief airflows are within 


design. Readjust to design if necessary. 


2. Re-measure and confirm that total airflow is within design. 


3. Re-measure all final fan operating data, speed, volts, amps, and static profile. 


4. Mark all final settings. 


5. Test system in economizer mode. Verify proper operation and adjust if necessary. 


6. Measure and record all operating data. 
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7. Record final fan-performance data. 


3.7 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS 


A. Prepare test reports for pumps, coils, and other equipment. Obtain approved submittals and 


manufacturer-recommended testing procedures. Crosscheck the summation of required coil and 


equipment flow rates with pump design flow rate. 


B. Prepare schematic diagrams of systems' Record drawings piping layouts. 


C. In addition to requirements in "Preparation" Article, prepare hydronic systems for testing and 


balancing as follows: 


1. Check highest vent for adequate pressure. 


2. Check flow-control valves for proper position. 


3. Locate start-stop and disconnect switches, electrical interlocks, and motor controllers. 


4. Verify that motor controllers are equipped with properly sized thermal protection. 


5. Check that air has been purged from the system. 


D. Measure and record upstream and downstream pressure of each piece of equipment. 


E. Check settings and operation of automatic temperature-control valves, self-contained control 


valves, and pressure-reducing valves. Record final settings. 


1. Check settings and operation of each safety valve. Record settings. 


3.8 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS 


A. Adjust pumps to deliver total design flow. 


1. Measure total water flow. 


a. Position valves for full flow through coils. 


b. Measure flow by main flow meter, if installed. 


c. If main flow meter is not installed, determine flow by pump TDH or known 


equipment pressure drop. 


2. Measure pump TDH as follows: 


a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe 


prior to any valves. 


b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any 


valves or strainers. 


c. Convert pressure to head and correct for differences in gauge heights. 


d. With valves open, read pump TDH. Adjust pump discharge valve until design water 


flow is achieved. If excessive throttling is required to achieve desired flow, 


recommend pump impellers be trimmed to reduce excess throttling. 


3. Monitor motor performance during procedures, and do not operate motor in an overloaded 


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


1. Measure flow in main and branch pipes. 


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


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


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


1. Measure flow at terminals. 


2. Adjust each terminal to design flow. 


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


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


flow. 


5. Perform temperature tests after flows have been balanced. 


D. Verify final system conditions as follows: 


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


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


3. Mark final settings. 


E. Verify that memory stops have been set. 


3.9 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. Phase and hertz. 


5. Nameplate and measured voltage, each phase. 


6. Nameplate and measured amperage, each phase. 


7. Starter size and thermal-protection-element rating. 


8. Service factor and frame size. 


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


proper operation. 


3.10 PROCEDURES FOR WATER CHILLERS 


A. Air-Cooled Chillers: Balance water flow through each evaporator to within specified tolerances of 


indicated flow, with all pumps operating. With only one chiller operating in a multiple-chiller 


installation, do not exceed the flow for the maximum tube velocity recommended by the chiller 


manufacturer. Measure and record the following data with each chiller operating at design 


conditions: 


1. Evaporator-water entering and leaving temperatures, pressure drop, and water flow. 
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2. Evaporator and condenser refrigerant temperatures and pressures, using instruments 


furnished by chiller manufacturer. 


3. Capacity: Calculate in tons of cooling. 


4. Efficiency: Calculate operating efficiency for comparison to submitted equipment. 


5. Verify condenser-fan rotation and record fan and motor data, including number of fans and 


entering- and leaving-air temperatures. 


3.11 PROCEDURES FOR BOILERS 


A. Hydronic Boilers: 


1. Measure and record entering- and leaving-water temperatures. 


2. Measure and record water flow. 


3. Measure and record pressure drop. 


4. Record relief valve(s) pressure setting. 


5. Capacity: Calculate in Btu/h (kW) of heating output. 


3.12 PROCEDURES FOR HEAT-TRANSFER COILS 


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


1. Entering- and leaving-water temperature. 


2. Water flow rate. 


3. Water pressure drop. 


4. Dry-bulb temperature of entering and leaving air. 


5. Wet-bulb temperature of entering and leaving air for cooling coils. 


6. Airflow. 


7. Air pressure drop. 


3.13 TOLERANCES 


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


1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent. If 


design value is less than 100 cfm, within 10 cfm . 


2. Air Outlets and Inlets: Plus or minus 10 percent. If design value is less than 100 cfm, within 


10 cfm. 


3. Heating-Water Flow Rate: Plus or minus 5 percent. If design value is less than 10 gpm, 


within 10 percent. 


4. Chilled-Water Flow Rate: Plus or minus 5 percent. If design value is less than 10 gpm, 


within 10 percent. 


B. Maintaining pressure relationships as designed shall have priority over the tolerances specified 


above. 


3.14 FINAL REPORT 


A. General: Prepare a certified written report; tabulate and divide the report into separate sections for 


tested systems and balanced systems. 
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1. Include a certification sheet at the front of the report's binder, signed and sealed by the 


certified testing and balancing engineer. 


2. Include a list of instruments used for procedures, along with proof of calibration. 


3. Certify validity and accuracy of field data. 


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


1. Manufacturers' test data. 


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 specialist. 


3. Project name. 


4. Project location. 


5. Contractor's name and address. 


6. Report date. 


7. Signature of TAB supervisor who certifies the report. 


8. Table of Contents with the total number of pages defined for each section of the report. 


Number each page in the report. 


9. 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. 


10. Nomenclature sheets for each item of equipment. 


11. Data for terminal units, including manufacturer's name, type, size, and fittings. 


12. Notes to explain why certain final data in the body of reports vary from indicated values. 


13. Test conditions for fans performance forms, including the following: 


a. Conditions of filters. 


b. Heating coil, dry-bulb conditions. 


c. Fan drive settings, including settings and percentage of maximum pitch diameter. 


d. Settings for pressure controller(s). 


e. Other system operating conditions that affect performance. 


14. Test conditions for pump performance forms, including the following: 


a. Settings for pressure controller(s). 


b. Other system operating conditions that affect performance. 


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


1. Test Data (Indicated and Actual Values): 


a. Total airflow rate in cfm. 


b. Total system static pressure in inches wg. 


c. Fan speed. 


E. 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 fan and air-handling-unit number. 
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b. Location and zone. 


c. Traverse air temperature in deg F. 


d. Duct static pressure in inches wg. 


e. Duct size in inches. 


f. Duct area in sq. ft. 


g. Indicated airflow rate in cfm. 


h. Indicated velocity in fpm. 


i. Actual airflow rate in cfm. 


j. Actual average velocity in fpm. 


k. Barometric pressure in psig. 


F. Air-Terminal-Device Reports: 


1. Test Data (Indicated and Actual Values): 


a. Airflow rate in cfm. 


b. Air velocity in fpm. 


c. Preliminary airflow rate as needed in cfm. 


d. Preliminary velocity as needed in fpm. 


e. Final airflow rate in cfm. 


f. Final velocity in fpm. 


g. Space temperature in deg F. 


G. System-Coil Reports: For reheat coils and water coils of terminal units, include the following: 


1. Unit Data: 


a. System and air-handling-unit identification. 


b. Location and zone. 


c. Room or riser served. 


d. Coil make and size. 


e. Flowmeter type. 


2. Test Data (Indicated and Actual Values): 


a. Airflow rate in cfm. 


b. Entering-water temperature in deg F. 


c. Leaving-water temperature in deg F. 


d. Water pressure drop in feet of head or psig. 


e. Entering-air temperature in deg F. 


f. Leaving-air temperature in deg F 


H. Instrument Calibration Reports: 


1. Report Data: 


a. Instrument type and make. 


b. Serial number. 


c. Application. 


d. Dates of use. 


e. Dates of calibration. 
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SECTION 230713 


DUCT INSULATION 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions apply to this Section. 


1.2 SUMMARY 


A. Section includes insulating the following duct services: 


1. Indoor, concealed supply and outdoor air. 


2. Indoor, concealed return located in unconditioned space. 


3. Indoor, concealed exhaust between isolation damper and penetration of building exterior. 


4. Indoor, exposed exhaust between isolation damper and penetration of building exterior. 


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). 


B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 


1. Detail application of protective shields, saddles, and inserts at hangers for each type of 


insulation and hanger. 


2. Detail insulation application at elbows, fittings, dampers, specialties and flanges for each 


type of insulation. 


3. Detail application of field-applied jackets. 


4. Detail application at linkages of control devices. 


1.4 INFORMATIONAL SUBMITTALS 


A. Qualification Data: For qualified Installer. 


B. Field quality-control reports. 


1.5 QUALITY ASSURANCE 


A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 


program or another craft training program certified by the Department of Labor, Bureau of 


Apprenticeship and Training. 
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B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 


identical products according to ASTM E84, by a testing agency acceptable to COR. Factory label 


insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with 


appropriate markings of applicable testing agency. 


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


of 50 or less. 


2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed index 


of 150 or less. 


1.6 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. 


1.7 COORDINATION 


A. Coordinate sizes and locations of supports, hangers, and insulation shields. 


1.8 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. 


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 C871. 


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


to ASTM C795. 


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


process. 
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F. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. 


Comply with ASTM C553, Type II and ASTM C1290, Type III with factory-applied FSK jacket. 


Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 


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


with ASTM C612, Type IA or Type IB. For duct and plenum applications, provide insulation with 


factory-applied FSK jacket. Factory-applied jacket requirements are specified in "Factory-Applied 


Jackets" Article. 


2.2 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. 


C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for 


bonding insulation jacket lap seams and joints. 


D. PVC Jacket Adhesive: Compatible with PVC jacket. 


2.3 MASTICS AND COATINGS 


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


B. Vapor-Retarder Mastic: Water based; suitable for indoor use on below ambient services. 


1. Water-Vapor Permeance: Comply with ASTM C755, Section 7.2.2, Table 2, for insulation 


type and service conditions. 


2. Service Temperature Range: Minus 20 to plus 180 deg F 


3. Comply with MIL-PRF-19565C, Type II, for permeance requirements. 


4. Color:  White. 


2.4 SEALANTS 


A. FSK and Metal Jacket Flashing Sealants: 


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


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


3. Service Temperature Range: Minus 40 to plus 250 deg F  


4. Color: Aluminum. 


B. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants: 


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


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


3. Service Temperature Range: Minus 40 to plus 250 deg F  


4. Color: White. 
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2.5 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. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 


removable protective strip; complying with ASTM C1136, Type I. 


2. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 


complying with ASTM C1136, Type II. 


2.6 TAPES 


A. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 


1. Width: 2 inches  


2. Thickness: 3.7 mils 


3. Adhesion: 100 ounces force/inch in width. 


4. Elongation: 5 percent. 


5. Tensile Strength: 34 lbf/inch in width. 


2.7 SECUREMENTS 


A. Insulation Pins and Hangers: 


1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for 


capacitor-discharge welding, 0.106-inch-diameter shank, length to suit depth of insulation 


indicated. 


2. 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. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches  


square. 


b. Spindle: Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch- 


diameter shank, length to suit depth of insulation indicated. 


c. Adhesive: Recommended by hanger manufacturer. Product with demonstrated 


capability to bond insulation hanger securely to substrates indicated without 


damaging insulation, hangers, and substrates. 


B. Staples: Outward-clinching insulation staples, nominal 3/4-inch- 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. 







P/N 4532525 


Page 93 of 236 
 


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: 
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1. Draw jacket tight and smooth. 


2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket. 


Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 


4 inches o.c. 


3. Overlap jacket longitudinal seams at least 1-1/2 inches . Clean and dry surface to receive 


self-sealing lap. Staple laps with outward clinching staples along edge at 2 inches  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 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt 


joints. 


3.4 PENETRATIONS 


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


penetrations. 


1. Seal penetrations with flashing sealant. 


2. For applications requiring only indoor insulation, terminate insulation above roof surface 


and seal with joint sealant. For applications requiring indoor and outdoor insulation, install 


insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with 


joint sealant. 


3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof 


flashing. 


4. Seal jacket to roof flashing with flashing sealant. 


B. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously 


through wall penetrations. 


1. Seal penetrations with flashing sealant. 


2. For applications requiring only indoor insulation, terminate insulation inside wall surface 


and seal with joint sealant. For applications requiring indoor and outdoor insulation, install 


insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with 


joint sealant. 


3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 


inches . 


4. Seal jacket to wall flashing with flashing sealant. 
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C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install 


insulation continuously through walls and partitions. 


D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire 


damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves to 


match adjacent insulation and overlap duct insulation at least 2 inches. 


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


transitions. 


3. 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 and smaller, place pins along longitudinal 


centerline of duct. Space 3 inches maximum from insulation end joints, and 16 inches 


o.c. 


b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each 


way, and 3 inches maximum from insulation joints. Install additional pins to hold 


insulation tightly against surface at cross bracing. 


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. 


4. 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 from one edge and one end of insulation segment. Secure 


laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch  o.c. 


Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier 


mastic, and sealant at joints, seams, and protrusions. 


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


seal. 


b. Install vapor stops for ductwork and plenums operating below 50 deg F 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. 


5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints. At 


end joints, secure with steel bands spaced a maximum of 18 inches o.c. 
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6. 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. 


7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-


inch- wide strips of same material used to insulate duct. Secure on alternating sides of 


stiffener, hanger, and flange with pins spaced 6 inches o.c. 


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


transitions. 


3. 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 and smaller, place pins along longitudinal 


centerline of duct. Space 3 inches maximum from insulation end joints, and 16 inches 


o.c. 


b. On duct sides with dimensions larger than 18 inches, space pins 16 inches o.c. each 


way, and 3 inches maximum from insulation joints. Install additional pins to hold 


insulation tightly against surface at cross bracing. 


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


d. Do not overcompress insulation during installation. 


e. 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. 


4. 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 from one edge and one end of insulation segment. Secure 


laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch  o.c. 


Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier 


mastic, and sealant at joints, seams, and protrusions. 


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


seal. 


b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 


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. 


5. Install insulation on rectangular duct elbows and transitions with a full insulation section for 


each surface. Groove and score insulation to fit as closely as possible to outside and inside 


radius of elbows. Install insulation on round and flat-oval duct elbows with individually 


mitered gores cut to fit the elbow. 
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6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-


inch-wide strips of same material used to insulate duct. Secure on alternating sides of 


stiffener, hanger, and flange with pins spaced 6 inches o.c. 


3.6 FIELD-APPLIED JACKET INSTALLATION 


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


factory-applied jackets. 


1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 


2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive. 


3. Completely encapsulate insulation with coating, leaving no exposed insulation. 


B. Where FSK jackets are indicated, install as follows: 


1. Draw jacket material smooth and tight. 


2. Install lap or joint strips with same material as jacket. 


3. Secure jacket to insulation with manufacturer's recommended adhesive. 


4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at end 


joints. 


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


vapor-barrier mastic. 


C. Where metal jackets are indicated, install with 2-inchoverlap at longitudinal seams and end joints. 


Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof sealant 


recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12 inches o.c. 


and at end joints. 


3.7 FINISHES 


A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint 


system identified below. 


1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material 


and finish coat paint. Add fungicidal agent to render fabric mildew proof. 


a. Finish Coat Material: Interior, flat, latex-emulsion size. 


B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of 


insulation manufacturer's recommended protective coating. 


C. Color: Final color as selected by COR. Vary first and second coats to allow visual inspection of 


the completed Work. 


D. Do not field paint aluminum or stainless-steel jackets. 
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3.8 FIELD QUALITY CONTROL 


A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 


B. Perform tests and inspections. 


C. Tests and Inspections: 


1. Inspect ductwork, randomly selected by COR, by removing field-applied jacket and 


insulation in layers in reverse order of their installation. Extent of inspection shall be limited 


to one location(s) for each duct system defined in the "Duct Insulation Schedule, General" 


Article. 


D. All insulation applications will be considered defective Work if sample inspection reveals 


noncompliance with requirements. 


3.9 DUCT INSULATION SCHEDULE, GENERAL 


A. Plenums and Ducts Requiring Insulation: 


1. Intent is to repair and re-insulate existing ductwork as indicated on drawings. Insulation 


shall be repaired in kind and align with insulation schedule below. 


3.10 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 


A. Concealed, round and flat-oval, supply-air duct insulation shall be the following: 


1. Mineral-Fiber Blanket: 1-1/2 inches thick and 0.75-lb/cu. ft. nominal density. 


B. Concealed, round and flat-oval, return-air duct insulation shall be the following: 


1. Mineral-Fiber Blanket: 1-1/2 inchesthick and 0.75-lb/cu. ft. nominal density. 


C. Concealed, round and flat-oval, outdoor-air duct insulation shall be the following: 


1. Mineral-Fiber Blanket:  1-1/2 inches thick and 0.75-lb/cu. ft.nominal density. 


D. Concealed, round and flat-oval, exhaust-air duct insulation shall be the following: 


1. Mineral-Fiber Blanket: 1-1/2 inches thick and 0.75-lb/cu. ft. nominal density. 


E. Concealed, rectangular, supply-air duct insulation shall be the following: 


1. Mineral-Fiber Blanket: 1-1/2 inches thick and 0.75-lb/cu. ft. nominal density. 


F. Concealed, rectangular, return-air duct insulation shall be the following: 


1. Mineral-Fiber Blanket: 1-1/2 inches thick and 0.75-lb/cu. ft. nominal density. 


G. Concealed, rectangular, outdoor-air duct insulation shall be the following: 


1. Mineral-Fiber Blanket:  1-1/2 inches thick and 0.75-lb/cu. ft.nominal density. 


H. Concealed, rectangular, exhaust-air duct insulation between isolation damper and penetration of 


building exterior shall be the following: 







P/N 4532525 


Page 99 of 236 
 


1. Mineral-Fiber Blanket: 1-1/2 inches Insert dimension thick and 0.75-lb/cu. ft. nominal 


density. 


I. Concealed, supply-air plenum insulation shall be the following: 


1. Mineral-Fiber Blanket: 1-1/2 inches thick and 0.75-lb/cu. ft. nominal density. 


J. Concealed, return-air plenum insulation shall be the following: 


1. Mineral-Fiber Blanket: 1-1/2 inches thick and 0.75-lb/cu. ft. nominal density. 


K. Concealed, outdoor-air plenum insulation shall be the following: 


1. Mineral-Fiber Blanket: 1-1/2 inches thick and 0.75-lb/cu. ft. nominal density. 


L. Concealed, exhaust-air plenum insulation shall be the following: 


1. Mineral-Fiber Blanket:  1-1/2 inches thick and 0.75-lb/cu. ft. nominal density. 
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SECTION 230719 


HVAC PIPING INSULATION 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions apply to this Section. 


1.2 SUMMARY 


A. Section includes insulation for HVAC piping systems. 


1.3 ACTION SUBMITTALS 


A. Product Data: For each type of product. 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. Field quality-control reports. 


1.5 QUALITY ASSURANCE 


A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 


program or another craft training program certified by the Department of Labor, Bureau of 


Apprenticeship and Training. 


B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 


identical products in accordance with ASTM E84, by a testing agency acceptable to COR. Factory 


label insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, 


with appropriate markings of applicable testing agency. 


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


of 50 or less. 


2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed index 


of 150 or less. 
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1.6 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. 


1.7 COORDINATION 


A. Coordinate sizes and locations of supports, hangers, and insulation shields. 


B. Coordinate clearance requirements with piping Installer for piping insulation application. Before 


preparing piping Shop Drawings, establish and maintain clearance requirements for installation of 


insulation and field-applied jackets and finishes and for space required for maintenance. 


1.8 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. 


PART 2 - PRODUCTS 


2.1 INSULATION MATERIALS 


A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation 


Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground 


Piping 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 into contact with stainless steel shall have a leachable chloride content of less 


than 50 ppm when tested in accordance with ASTM C871. 


D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable in 


accordance with ASTM C795. 


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


process. 


F. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with 


ASTM C534, Type I for tubular materials, Type II for sheet materials. 


G. Mineral-Fiber, Preformed Pipe: Mineral or glass fibers bonded with a thermosetting resin. Comply 


with ASTM C547. 


1. Preformed Pipe Insulation: Type I, Grade A with factory-applied ASJ-SSL. 


2. 850 deg F 


3. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585. 


4. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 







P/N 4532525 


Page 102 of 236 
 


2.2 ADHESIVES 


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


insulation to itself and to surfaces to be insulated unless otherwise indicated. 


 


B. Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive. 


1. Flame-spread index shall be 25 or less and smoke-developed index shall be 50 or less as 


tested in accordance with ASTM E84. 


2. Wet Flash Point: Below 0 deg F. 


3. Service Temperature Range: 40 to 200 deg F. 


4. Color:  Black. 


C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 


2.3 MASTICS AND COATINGS 


A. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services. 


1. Water-Vapor Permeance: Comply with ASTM E96 or ASTM F1249. 


2. Service Temperature Range:  0 to plus 180 deg F. 


3. Comply with MIL-PRF-19565C, Type II, for permeance requirements. 


4. Color:  White. 


B. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services. 


1. Water-Vapor Permeance: ASTM E96, greater than 1.0 perm at manufacturer's 


recommended dry film thickness. 


2. Service Temperature Range:  0 to plus 180 deg F. 


3. Color:  White. 


2.4 SEALANTS 


A. Materials shall be as recommended by the insulation manufacturer and shall be compatible with 


insulation materials, jackets, and substrates. 


B. Joint Sealants: 


1. Permanently flexible, elastomeric sealant. 


a. Service Temperature Range:  Minus 150 to plus 250 deg F  


b. Color: White or gray. 


C. ASJ Flashing Sealants and PVDC and PVC Jacket Flashing Sealants: 


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


2. Service Temperature Range: Minus 40 to plus 250 deg F 


3. Color: White. 
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2.5 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. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 


removable protective strip; complying with ASTM C1136, Type I. 


2.6 TAPES 


A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 


complying with ASTM C1136. 


1. Width: 3 inches. 


2. Thickness: 11.5 mils 


3. Adhesion: 90 ounces force/inch in width. 


4. Elongation: 2 percent. 


5. Tensile Strength: 40 lbf/inch in width. 


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


2.7 SECUREMENTS 


A. Staples: Outward-clinching insulation staples, nominal 3/4 inch 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. Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation 


application. 


B. Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to 


insulated surfaces as follows: 


1. Carbon Steel: Coat carbon steel operating at a service temperature of between 32 and 300 


deg F with an epoxy coating. Consult coating manufacturer for appropriate coating materials 


and application methods for operating temperature range. 
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C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 


stainless steel surfaces, use demineralized water. 


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 piping, including fittings, valves, and specialties. 


B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses required 


for each item of pipe system, as specified in insulation system schedules. 


C. Install accessories compatible with insulation materials and suitable for the service. Install 


accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry 


state. 


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


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


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


G. Keep insulation materials dry during storage, application, and finishing. Replace insulation 


materials that get wet. 


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


adhesive recommended by insulation material manufacturer. 


I. Install insulation with least number of joints practical. 


J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 


supports, anchors, and other projections with vapor-barrier mastic. 


1. Install insulation continuously through hangers and around anchor attachments. 


2. For insulation application where vapor barriers are indicated, extend insulation on anchor 


legs from point of attachment to supported item to point of attachment to structure. Taper 


and seal ends attached to structure with vapor-barrier mastic. 


3. Install insert materials and insulation to tightly join the insert. Seal insulation to insulation 


inserts with adhesive or sealing compound recommended by insulation material 


manufacturer. 


4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over 


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


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


dry film thicknesses. 


L. Install insulation with factory-applied jackets as follows: 


1. Draw jacket tight and smooth. 
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2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket. 


Secure strips with adhesive and outward-clinching staples along both edges of strip, spaced 


4 inches o.c. 


3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal 


seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with 


outward-clinching staples along edge at 2 inches o.c. 


a. For below-ambient services, apply vapor-barrier mastic over staples. 


4. Cover joints and seams with tape, in accordance with 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 pipe flanges and fittings. 


M. Cut insulation in a manner to avoid compressing insulation more than 25 percent of its nominal 


thickness. 


N. Finish installation with systems at operating conditions. Repair joint separations and cracking due 


to thermal movement. 


O. Repair damaged insulation facings by applying same facing material over damaged areas. Extend 


patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches in similar fashion 


to butt joints. 


P. For above-ambient services, do not install insulation to the following: 


1. Vibration-control devices. 


2. Testing agency labels and stamps. 


3. Nameplates and data plates. 


3.4 PENETRATIONS 


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


penetrations. 


1. Seal penetrations with flashing sealant. 


2. For applications requiring only indoor insulation, terminate insulation above roof surface 


and seal with joint sealant. For applications requiring indoor and outdoor insulation, install 


insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with 


joint sealant. 


3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof 


flashing. 


4. Seal jacket to roof flashing with flashing sealant. 


B. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously 


through wall penetrations. 


1. Seal penetrations with flashing sealant. 


2. For applications requiring only indoor insulation, terminate insulation inside wall surface 


and seal with joint sealant. For applications requiring indoor and outdoor insulation, install 







P/N 4532525 


Page 106 of 236 
 


insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with 


joint sealant. 


3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 


inches. 


4. Seal jacket to wall flashing with flashing sealant. 


C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install 


insulation continuously through walls and partitions. 


D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously 


through penetrations of fire-rated walls and partitions. 


E. Insulation Installation at Floor Penetrations: 


1. Pipe: Install insulation continuously through floor penetrations. 


2. Seal penetrations through fire-rated assemblies. 


3.5 GENERAL PIPE INSULATION INSTALLATION 


A. Requirements in this article generally apply to all insulation materials, except where more specific 


requirements are specified in various pipe insulation material installation articles. 


B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and Unions: 


1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions, and 


other specialties with continuous thermal and vapor-retarder integrity unless otherwise 


indicated. 


2. Insulate pipe elbows using preformed fitting insulation made from same material and 


density as that of adjacent pipe insulation. Each piece shall be butted tightly against 


adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular surfaces 


with insulating cement finished to a smooth, hard, and uniform contour that is uniform with 


adjoining pipe insulation. 


3. Insulate tee fittings with preformed fitting insulation of same material and thickness as that 


used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely to the 


next and hold in place with tie wire. Bond pieces with adhesive. 


4. Insulate valves using preformed fitting insulation of same material, density, and thickness as 


that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the 


thickness of pipe insulation, or one pipe diameter, whichever is thicker. For valves, insulate 


up to and including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints, seams, 


and irregular surfaces with insulating cement. 


5. Insulate strainers using preformed fitting insulation of same material, density, and thickness 


as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the 


thickness of pipe insulation, or one pipe diameter, whichever is thicker. Fill joints, seams, 


and irregular surfaces with insulating cement. Insulate strainers, so strainer basket flange or 


plug can be easily removed and replaced without damaging the insulation and jacket. 


Provide a removable reusable insulation cover. For below-ambient services, provide a 


design that maintains vapor barrier. 


6. Insulate flanges, mechanical couplings, and unions using a section of oversized preformed 


pipe insulation to fit. Overlap adjoining pipe insulation by not less than 2 times the 


thickness of pipe insulation, or one pipe diameter, whichever is thicker. Stencil or label the 
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outside insulation jacket of each union with the word "union" matching size and color of 


pipe labels. 


7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic. 


Install vapor-barrier mastic for below-ambient services and a breather mastic for above-


ambient services. Reinforce the mastic with reinforcing mesh. Trowel the mastic to a 


smooth and well-shaped contour. 


C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test 


connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation 


at these connections by tapering it to and around the connection with insulating cement and finish 


with finishing cement, mastic, and flashing sealant. 


3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 


A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 


openings in insulation that allow passage of air to surface being insulated. 


B. Insulation Installation on Pipe Flanges: 


1. Install pipe insulation to outer diameter of pipe flange. 


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


thickness of pipe insulation. 


3. Fill voids between inner circumference of flange insulation and outer circumference of 


adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 


that of pipe insulation. 


4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to 


eliminate openings in insulation that allow passage of air to surface being insulated. 


C. Insulation Installation on Pipe Fittings and Elbows: 


1. Install mitered sections of pipe insulation. 


2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 


eliminate openings in insulation that allow passage of air to surface being insulated. 


D. Insulation Installation on Valves and Pipe Specialties: 


1. Install preformed valve covers manufactured of same material as that of pipe insulation 


when available. 


2. When preformed valve covers are not available, install cut sections of pipe and sheet 


insulation to valve body. Arrange insulation to permit access to packing and to allow valve 


operation without disturbing insulation. 


3. Install insulation to flanges as specified for flange insulation application. 


4. Secure insulation to valves and specialties, and seal seams with manufacturer's 


recommended adhesive to eliminate openings in insulation that allow passage of air to 


surface being insulated. 


3.7 INSTALLATION OF MINERAL-FIBER INSULATION 


A. Insulation Installation on Straight Pipes and Tubes: 
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1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and tighten bands 


without deforming insulation materials. 


2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with 


vapor-barrier mastic and joint sealant. 


3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with 


outward-clinched staples at 6 inches o.c. 


4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple 


longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by 


insulation material manufacturer, and seal with vapor-barrier mastic and flashing sealant. 


B. Insulation Installation on Pipe Flanges: 


1. Install preformed pipe insulation to outer diameter of pipe flange. 


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


thickness of pipe insulation. 


3. Fill voids between inner circumference of flange insulation and outer circumference of 


adjacent straight pipe segments with mineral-fiber blanket insulation. 


4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 


inch, and seal joints with flashing sealant. 


C. Insulation Installation on Pipe Fittings and Elbows: 


1. Install preformed sections of same material as that of straight segments of pipe insulation 


when available. 


2. When preformed insulation elbows and fittings are not available, install mitered sections of 


pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials 


with wire or bands. 


D. Insulation Installation on Valves and Pipe Specialties: 


1. Install preformed sections of same material as that of straight segments of pipe insulation 


when available. 


2. When preformed sections are not available, install mitered sections of pipe insulation to 


valve body. 


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


disturbing insulation. 


4. Install insulation to flanges as specified for flange insulation application. 


3.8 FINISHES 


A. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of 


insulation manufacturer's recommended protective coating. 


B. Do not field paint aluminum or stainless steel jackets. 


3.9 PIPING INSULATION SCHEDULE, GENERAL 


A. Insulation conductivity and thickness per pipe size shall comply with schedules in this Section or 


with requirements of COR, whichever is more stringent. 
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B. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each 


piping system and pipe size range. If more than one material is listed for a piping system, selection 


from materials listed is Contractor's option. 


3.10 INDOOR PIPING INSULATION SCHEDULE 


A. Condensate and Equipment Drain Water: 


1. All Pipe Sizes: Insulation shall be one of the following: 


a. Flexible Elastomeric:  3/4 inch thick. 


b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 


B. Chilled Water and Brine, Above 40 Deg F:  


1. NPS 12 and Smaller: Insulation shall be one the following: 


a. Flexible Elastomeric:  1 inch thick. 


b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1-1/2 inches thick. 


C. Heating-Hot-Water Supply and Return, 200 Deg F and Below: 


1. NPS 12 and Smaller: Insulation shall be the following: 


a. Mineral-Fiber, Preformed Pipe, Type I:  2 inches (50 mm) thick. 


D. Refrigerant Suction and Hot-Gas Piping: 


1. All Pipe Sizes: Insulation shall be the following: 


a. Flexible Elastomeric: 1 inch thick. 


E. Refrigerant Liquid Piping: 


1. All Pipe Sizes: Insulation shall be the following: 


a. Flexible Elastomeric: 1 inch thick. 


F. Dual-Service Heating and Cooling, 40 to 200 Deg F: 


1. NPS 12 and Smaller: Insulation shall be the following: 


a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1-1/2 inches thick. 


3.11 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 


A. Refrigerant Suction and Hot-Gas Piping: 


1. All Pipe Sizes: Insulation shall be the following: 


a. Flexible Elastomeric: 2 inches thick. 


B. Refrigerant Liquid Piping: 


1. All Pipe Sizes: Insulation shall be the following: 







P/N 4532525 


Page 110 of 236 
 


a. Flexible Elastomeric:  2 inches thick. 


3.12 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 


A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-


applied jacket over the factory-applied jacket. 


B. If more than one material is listed, selection from materials listed is Contractor's option. 


C. Piping, Exposed: 


1. Aluminum, Stucco Embossed: 0.016 inch thick. 
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SECTION 230924 


CONTROL VALVES 


PART 1 - GENERAL 


1.1 SUMMARY 


A. Section includes control valves and actuators for DDC systems. 


1.2 ACTION SUBMITTALS 


A. Product Data: For each type of product. 


B. Shop Drawings: 


1. Include diagrams for power, signal, and control wiring. 


2. Include diagrams for pneumatic signal and main air tubing. 


C. Delegated-Design Submittal: 


1. Schedule and design calculations for control valves and actuators, including the following: 


a. Flow at project design and minimum flow conditions. 


b. Pressure differential drop across valve at project design flow condition. 


c. Maximum system pressure differential drop (pump close-off pressure) across valve at 


project minimum flow condition. 


d. Design and minimum control valve coefficient with corresponding valve position. 


e. Maximum close-off pressure. 


f. Leakage flow at maximum system pressure differential. 


g. Torque required at worst case condition for sizing actuator. 


h. Actuator selection indicating torque provided. 


PART 2 - PRODUCTS 


2.1 PERFORMANCE REQUIREMENTS 


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. ASME Compliance: Fabricate and label products to comply with ASME Boiler and Pressure 


Vessel Code where required by COR. 


C. Delegated Design: Engage a qualified professional, to size products where indicated as delegated 


design. 


D. Ground Fault: Products shall not fail due to ground fault condition when suitably grounded. 
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E. Determine control valve sizes and flow coefficients by ISA 75.01.01. 


F. Control valve characteristics and rangeability shall comply with ISA 75.11.01. 


G. Selection Criteria: 


1. Control valves shall be suitable for operation at system conditions: 


2. Minimum Cv shall be calculated at 10 percent of design flow, with a coincident pressure 


differential equal to the system design pump head. 


2.2 BALL-STYLE CONTROL VALVES 


A. Ball Valves with Single Port and Characterized Disk: 


1. Pressure Rating for NPS 1  and Smaller: Nominal 600 WOG. 


2. Pressure Rating for NPS 1-1/2  through NPS 2: Nominal 400 WOG. 


3. Close-off Pressure: 200 psig. 


4. Process Temperature Range: Zero to 212 deg F. 


5. Body and Tail Piece: Cast bronze ASTM B61, ASTM B62, ASTM B584, or forged brass 


with nickel plating. 


6. End Connections: Threaded (NPT) ends. 


7. Ball: Chrome-plated brass or bronze. 


8. Stem and Stem Extension: 


a. Material to match ball. 


b. Blowout-proof design. 


c. Sleeve or other approved means to allow valve to be opened and closed without 


damaging the insulation or the vapor barrier seal. 


9. Ball Seats: Reinforced PTFE. 


10. Stem Seal: Reinforced PTFE packing ring with a threaded packing ring follower to retain 


the packing ring under design pressure with the linkage removed. Alternative means, such 


as EPDM O-rings, are acceptable if an equivalent cycle endurance can be demonstrated by 


testing. 


11. Flow Characteristic: Equal percentage. 


B. Ball Valves with Two Ports and Characterized Disk: 


1. Pressure Rating for NPS 1 and Smaller: Nominal 600 WOG. 


2. Pressure Rating for NPS 1-1/2 through NPS 2: Nominal 400 WOG. 


3. Close-off Pressure: 200 psig . 


4. Process Temperature Range: Zero to 212 deg F. 


5. Body and Tail Piece: Cast bronze ASTM B61, ASTM B62, ASTM B584, or forged brass 


with nickel plating. 


6. End Connections: Threaded (NPT) ends. 


7. Ball: Chrome-plated brass or bronze. 


8. Stem and Stem Extension: 


a. Material to match ball. 


b. Blowout-proof design. 
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c. Sleeve or other approved means to allow valve to be opened and closed without 


damaging the insulation or the vapor barrier seal. 


9. Ball Seats: Reinforced PTFE. 


10. Stem Seal: Reinforced PTFE packing ring with a threaded packing ring follower to retain 


the packing ring under design pressure with the linkage removed. Alternative means, such 


as EPDM O-rings, are acceptable if an equivalent cycle endurance can be demonstrated by 


testing. 


11. Flow Characteristics for A-Port: Equal percentage. 


12. Flow Characteristics for B-Port: Modified for constant common port flow. 


2.3 ELECTRIC AND ELECTRONIC CONTROL VALVE ACTUATORS 


A. Actuators for Hydronic Control Valves: Capable of closing valve against system pump shutoff 


head. 


B. Position indicator and graduated scale on each actuator. 


C. Type: Motor operated, with or without gears, electric and electronic. 


D. Voltage: Voltage selection delegated to professional designing control system. 


E. Deliver torque required for continuous uniform movement of controlled device from limit to limit 


when operated at rated voltage. 


F. Function properly within a range of 85 to 120 percent of nameplate voltage. 


G. Construction: 


1. For Actuators Less Than 100 W: Fiber or reinforced nylon gears with steel shaft, copper 


alloy or nylon bearings, and pressed steel enclosures. 


2. For Actuators from 100 to 400 W: Gears ground steel, oil immersed, shaft hardened steel 


running in bronze, copper alloy or ball bearings. Operator and gear trains shall be totally 


enclosed in dustproof cast-iron, cast-steel or cast-aluminum housing. 


3. For Actuators Larger Than 400 W: Totally enclosed reversible induction motors with 


auxiliary hand crank and permanently lubricated bearings. 


H. Field Adjustment: 


1. Spring Return Actuators: Easily switchable from fail open to fail closed in the field without 


replacement. 


2. Gear Type Actuators: External manual adjustment mechanism to allow manual positioning 


when the actuator is not powered. 


I. Two-Position Actuators: Single direction, spring return or reversing type. 


J. Modulating Actuators: 


1. Operation: Capable of stopping at all points across full range and starting in either direction 


from any point in range. 
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2. Control Input Signal: 


a. Three Point, Tristate, or Floating Point: Clockwise and counter-clockwise inputs. One 


input drives actuator to open position and other input drives actuator to close position. 


No signal of either input remains in last position. 


b. Proportional: Actuator drives proportional to input signal and modulates throughout 


its angle of rotation. Suitable for zero- to 10- or 2- to 10-V dc and 4- to 20-mA 


signals. 


c. Pulse Width Modulation (PWM): Actuator drives to a specified position according to 


pulse duration (length) of signal from a dry contact closure, triac sink, or source 


controller. 


d. Programmable Multi-Function: 


1) Control Input, Position Feedback, and Running Time: Factory or field 


programmable. 


2) Diagnostic: Feedback of hunting or oscillation, mechanical overload, 


mechanical travel, and mechanical load limit. 


3) Service Data: Include, at a minimum, number of hours powered and number of 


hours in motion. 


K. Fail-Safe: 


1. Where indicated, provide actuator to fail to an end position. 


2. Internal spring return mechanism to drive controlled device to an end position (open or 


close) on loss of power. 


3. Batteries, capacitors, and other non-mechanical forms of fail-safe operation are acceptable 


only where uniquely indicated. 


L. Integral Overload Protection: 


1. Provide against overload throughout the entire operating range in both directions. 


2. Electronic overload, digital rotation sensing circuitry, mechanical end switches, or magnetic 


clutches are acceptable methods of protection. 


M. Valve Attachment: 


1. Unless otherwise required for valve interface, provide an actuator designed to be directly 


coupled to valve shaft without the need for connecting linkages. 


2. Attach actuator to valve drive shaft in a way that ensures maximum transfer of power and 


torque without slippage. 


3. Bolt and set screw method of attachment is acceptable only if provided with at least two 


points of attachment. 


N. Temperature and Humidity: 


1. Temperature: Suitable for operating temperature range encountered by application with 


minimum operating temperature range of minus 20 to plus 120 deg F. 


2. Humidity: Suitable for humidity range encountered by application; minimum operating 


range shall be from 5 to 95 percent relative humidity, non-condensing. 


O. Stroke Time: 
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1. Operate valve from fully closed to fully open within 60 seconds. 


2. Operate valve from fully open to fully closed within 60 seconds. 


3. Move valve to failed position within 30 seconds. 


4. Select operating speed to be compatible with equipment and system operation. 


P. Sound: 


1. Spring Return: 62 dBA. 


2. Non-Spring Return: 45 dBA. 


PART 3 - EXECUTION 


3.1 CONTROL VALVE APPLICATIONS 


A. Control Valves: 


1. Select from valves specified in "Control Valves" Article to achieve performance 


requirements and characteristics indicated while subjected to full range of system operation 


encountered. 


2. Two-Way Applications: Ball valves with single port and characterized disk. 


3.  Three Way: Ball valves with two ports and characterized disk. 


3.2 INSTALLATION, GENERAL 


A. Furnish and install products required to satisfy most stringent requirements indicated. 


B. Install products level, plumb, parallel, and perpendicular with building construction. 


C. Properly support instruments, tubing, piping, wiring, and conduits to comply with requirements 


indicated. Brace all products to prevent lateral movement and sway or a break in attachment when 


subjected to a force. 


D. Provide ceiling, floor, roof, and wall openings and sleeves required by installation. Before 


proceeding with drilling, punching, or cutting, check location first for concealed products that 


could potentially be damaged. Patch, flash, grout, seal, and refinish openings to match adjacent 


condition. 


E. Fastening Hardware: 


1. Stillson wrenches, pliers, and other tools that will cause injury to or mar surfaces of rods, 


nuts, and other parts are prohibited for assembling and tightening nuts. 


2. Tighten bolts and nuts firmly and uniformly. Do not overstress threads by excessive force or 


by oversized wrenches. 


3. Lubricate threads of bolts, nuts, and screws with graphite and oil before assembly. 


F. Install products in locations that are accessible and that will permit calibration and maintenance 


from floor, equipment platforms, or catwalks. Where ladders are required for USCG’s access, 


confirm unrestricted ladder placement is possible under occupied condition. 
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3.3 ELECTRIC POWER 


A. Furnish and install electrical power to products requiring electrical connections. 


B. Furnish and install circuit breakers. Comply with requirements in Section 262816 "Enclosed 


Switches and Circuit Breakers." 


C. Furnish and install power wiring. Comply with requirements in Section 260519 "Low-Voltage 


Electrical Power Conductors and Cables." 


D. Furnish and install raceways. Comply with requirements in Section 260533 "Raceways and Boxes 


for Electrical Systems." 


3.4 CONTROL VALVES 


A. Install pipe reducers for valves smaller than line size. Position reducers as close to valve as 


possible but at distance to avoid interference and impact to performance. Install with 


manufacturer-recommended clearance. 


B. Install flanges or unions to allow drop-in and -out valve installation. 


C. Valve Orientation: 


1. Where possible, install globe and ball valves installed in horizontal piping with stems 


upright and not more than 15 degrees off of vertical, not inverted. 


2. Install valves in a position to allow full stem movement. 


3. Where possible, install butterfly valves that are installed in horizontal piping with stems in 


horizontal position and with low point of disc opening with direction of flow. 


D. Clearance: 


1. Locate valves for easy access and provide separate support of valves that cannot be handled 


by service personnel without hoisting mechanism. 


2. Install valves with at least 12 inches of clear space around valve and between valves and 


adjacent surfaces. 


E. Threaded Valves: 


1. Note internal length of threads in valve ends, and proximity of valve internal seat or wall, to 


determine how far pipe should be threaded into valve. 


2. Align threads at point of assembly. 


3. Apply thread compound to external pipe threads, except where dry seal threading is 


specified. 


4. Assemble joint, wrench tight. Apply wrench on valve end as pipe is being threaded. 


F. Flanged Valves: 


1. Align flange surfaces parallel. 
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2. Assemble joints by sequencing bolt tightening to make initial contact of flanges and gaskets 


as flat and parallel as possible. Use suitable lubricants on bolt threads. Tighten bolts 


gradually and uniformly with a torque wrench. 


G. Connect electrical devices and components to electrical grounding system.  


H. Identify system components, wiring, cabling, and terminals. Each piece of wire, cable, and tubing 


shall have the same designation at each end for operators to determine continuity at points of 


connection.  


I. Install engraved phenolic nameplate with valve identification on valve. 


3.5 CHECKOUT PROCEDURES 


A. Control Valve Checkout: 


1. Check installed products before continuity tests, leak tests, and calibration. 


2. Check valves for proper location and accessibility. 


3. Check valves for proper installation for direction of flow, elevation, orientation, insertion 


depth, or other applicable considerations that will impact performance. 


4. Verify that control valves are installed correctly for flow direction. 


5. Verify that valve body attachment is properly secured and sealed. 


6. Verify that valve actuator and linkage attachment are secure. 


7. Verify that actuator wiring is complete, enclosed, and connected to correct power source. 


8. Verify that valve ball, disc, and plug travel are unobstructed. 


9. After piping systems have been tested and put into service, but before insulating and 


balancing, inspect each valve for leaks. Adjust or replace packing to stop leaks. Replace the 


valve if leaks persist. 


3.6 ADJUSTMENT, CALIBRATION, AND TESTING 


A. Stroke and adjust control valves following manufacturer's recommended procedure, from 100 


percent open to 100 percent closed back to 100 percent open. 


B. Stroke control valves with pilot positioners. Adjust valve and positioner following manufacturer's 


recommended procedure, so valve is 100 percent closed, 50 percent closed, and 100 percent open 


at proper air pressures. 


C. Check and document open and close cycle times for applications with a cycle time of less than 30 


seconds. 


D. For control valves equipped with positive position indication, check feedback signal at multiple 


positions to confirm proper position indication. 
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SECTION 232113 


HYDRONIC PIPING 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Copper tube and fittings. 


2. Steel pipe and fittings. 


3. Joining materials. 


4. Transition fittings. 


1.3 ACTION SUBMITTALS 


A. Product Data: For each type of the following: 


1. Pipe and tube. 


2. Fittings. 


3. Joining materials. 


B. Delegated-Design Submittal: 


1. Design calculations and detailed fabrication and assembly of pipe anchors and alignment 


guides, hangers and supports for multiple pipes, expansion joints and loops, and attachments 


of the same to the building structure. 


2. Locations of pipe anchors and alignment guides and expansion joints and loops. 


3. Locations of and details for penetrations, including sleeves and sleeve seals for exterior 


walls, floors, basement, and foundation walls. 


4. Locations of and details for penetration and firestopping for fire- and smoke-rated wall and 


floor and ceiling assemblies. 


1.4 INFORMATIONAL SUBMITTALS 


A. Coordination Drawings: Piping layout, or BIM model, drawn to scale, showing the items described 


in this Section, and coordinated with all building trades. 


B. Qualification Data: For Installer. 


C. Welding certificates. 
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D. Field quality-control reports. 


1.5 QUALITY ASSURANCE 


A. Installer Qualifications: 


1. Installers of Pressure-Sealed Joints: Installers shall be certified by pressure-seal joint 


manufacturer as having been trained and qualified to join piping with pressure-seal pipe 


couplings and fittings. 


B. Steel Support Welding: Qualify procedures and personnel according to AWS D1.1, "Structural 


Welding Code - Steel." 


C. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel 


Code: Section IX. 


1. Comply with ASME B31.9, "Building Services Piping," for materials, products, and 


installation. 


2. Certify that each welder has passed AWS qualification tests for welding processes involved 


and that certification is current. 


PART 2 - PRODUCTS 


2.1 PERFORMANCE REQUIREMENTS 


A. Hydronic piping components and installation shall be capable of withstanding the following 


minimum working pressure and temperature unless otherwise indicated: 


1. Hot-Water Heating Piping: 100 psig at 180 deg F. 


2. Chilled-Water Piping: 150 psig at 73 deg F. 


3. Dual-Temperature Heating and Cooling Water Piping: 100 psig at 180 deg F. 


4. Makeup-Water Piping: 80 psig at 73 deg F. 


5. Condensate-Drain Piping:  180 deg F. 


6. Blowdown-Drain Piping: 180 deg F. 


7. Air-Vent Piping: 180 deg F. 


8. Safety-Valve-Inlet and -Outlet Piping: Equal to the pressure of the piping system to which it 


is attached. 


2.2 COPPER TUBE AND FITTINGS 


A. Drawn-Temper Copper Tube:  ASTM B88, Type L. 


B. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. 


C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, pressure fittings. 


D. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. 
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E. Cast Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, 


metal-to-metal seating surfaces and solder-joint or threaded ends. 


F. Wrought Copper Unions: ASME B16.22. 


G. Copper-Tube, Pressure-Seal-Joint Fittings: 


1. Fittings: Cast-brass, cast-bronze, or wrought-copper with EPDM O-ring seal in each end. 


2. Minimum 200-psig working-pressure rating at 250 deg F. 


2.3 STEEL PIPE AND FITTINGS 


A. Steel Pipe: ASTM A53/A53M, black steel with plain ends; welded and seamless, Grade B, and 


wall thickness as indicated in "Piping Applications" Article. 


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


Applications" Article. 


C. Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in "Piping 


Applications" Article. 


D. Wrought-Steel Fittings: ASTM A234, wall thickness to match adjoining pipe. 


E. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts, 


nuts, and gaskets of the following material group, end connections, and facings: 


1. Material Group: 1.1. 


2. End Connections: Butt welding. 


3. Facings: Raised face. 


F. Grooved Mechanical-Joint Fittings and Couplings: 


1. Joint Fittings: ASTM A536, Grade 65-45-12 ductile iron; ASTM A47, Grade 32510 


malleable iron; ASTM A53, Type F, E, or S, Grade B fabricated steel; or ASTM A106, 


Grade B steel fittings with grooves or shoulders constructed to accept grooved-end 


couplings; with nuts, bolts, locking pin, locking toggle, or lugs to secure grooved pipe and 


fittings. 


2. Couplings: Ductile- or malleable-iron housing and EPDM gasket of central cavity pressure-


responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure grooved 


pipe and fittings. 


G. Steel Pressure-Seal Fittings: 


1. Housing: Steel. 


2. O-Rings and Pipe Stop: EPDM. 


3. Tools: Manufacturer's special tool. 


4. Minimum 300-psig working-pressure rating at 230 deg F. 


H. Steel Pipe Nipples: ASTM A733, made of same materials and wall thicknesses as pipe in which 


they are installed. 
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2.4 JOINING MATERIALS 


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


contents. 


1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless 


otherwise indicated. 


a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges. 


b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges. 


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


C. Solder Filler Metals: ASTM B32, lead-free alloys. Include water-flushable flux according to 


ASTM B813. 


D. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for joining copper with 


copper; or BAg-1, silver alloy for joining copper with bronze or steel. 


E. Welding Filler Metals: Comply with AWS D10.12M for welding materials appropriate for wall 


thickness and chemical analysis of steel pipe being welded. 


2.5 DIELECTRIC FITTINGS 


A. General Requirements: Assembly of copper alloy and ferrous materials with separating 


nonconductive insulating material. Include end connections compatible with pipes to be joined. 


B. Dielectric Unions: 


1. Description: 


a. Standard: ASSE 1079. 


b. Pressure Rating:  150 psig. 


c. End Connections: Solder-joint copper alloy and threaded ferrous. 


C. Dielectric Nipples: 


1. Description: 


a. Standard: IAPMO PS 66. 


b. Electroplated steel nipple, complying with ASTM F1545. 


c. Pressure Rating: 300 psig at 225 deg F. 


d. End Connections: Male threaded or grooved. 


e. Lining: Inert and noncorrosive, propylene. 


PART 3 - EXECUTION 


3.1 PIPING APPLICATIONS 


A. Hot-water heating piping, aboveground, NPS 2 and smaller, shall be the following: 
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1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints. 


B. Chilled-water piping, aboveground, NPS 4 and smaller, shall be any of the following: 


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


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


fittings; and threaded joints. 


C. Dual-temperature heating and cooling water piping, aboveground, NPS 4 and smaller, shall be any 


of the following: 


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


D. Makeup-water piping installed aboveground shall be the following: 


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


E. Blowdown-Drain Piping: Same materials and joining methods as for piping specified for the 


service in which blowdown drain is installed. 


F. Air-Vent Piping: 


1. Inlet: Same as service where installed with metal-to-plastic transition fittings for plastic 


piping systems according to piping manufacturer's written instructions. 


2. Outlet: Type K, annealed-temper copper tubing with soldered or flared joints. 


G. Safety-Valve-Inlet and -Outlet Piping for Hot-Water Piping: Same materials and joining methods 


as for piping specified for the service in which safety valve is installed with metal-to-plastic 


transition fittings for plastic piping systems according to piping manufacturer's written 


instructions. 


3.2 INSTALLATION OF PIPING 


A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 


systems. Indicated locations and arrangements are used to size pipe and calculate friction loss, 


expansion, and other design considerations. Install piping as indicated unless deviations to layout 


are approved on Coordination Drawings. 


B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 


and service areas. 


C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 


angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 


otherwise. 


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


E. Install piping to permit valve servicing. 


F. Install piping at indicated slopes. 
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G. Install piping free of sags and bends. 


H. Install fittings for changes in direction and branch connections. 


I. Install piping to allow application of insulation. 


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


K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of 


valves. 


L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple 


with cap, at low points in piping system mains and elsewhere as required for system drainage. 


M. Install piping at a uniform grade of 0.2 percent upward in direction of flow. 


N. Reduce pipe sizes using eccentric reducer fitting installed with level side up. 


O. Install branch connections to mains usingtee fittings in main pipe, with the branch connected to the 


bottom of the main pipe. For up-feed risers, connect the branch to the top of the main pipe. 


P. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment, 


and elsewhere as indicated. 


Q. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere as 


indicated. 


R. Install shutoff valve immediately upstream of each dielectric fitting. 


S. Install sleeves for piping penetrations of walls, ceilings, and floors. 


T. Install sleeve seals for piping penetrations of concrete walls and slabs. 


U. Install escutcheons for piping penetrations of walls, ceilings, and floors. 


3.3 JOINT CONSTRUCTION 


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


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


C. Soldered Joints: Apply ASTM B813, water-flushable flux, unless otherwise indicated, to tube end. 


Construct joints according to ASTM B828 or CDA's "Copper Tube Handbook," using lead-free 


solder alloy complying with ASTM B32. 


D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 


Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 
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E. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads 


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


pipe fittings and valves as follows: 


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


threading is specified. 


2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 


damaged. Do not use pipe sections that have cracked or open welds. 


F. Welded Joints: Construct joints according to AWS D10.12M, using qualified processes and 


welding operators according to "Quality Assurance" Article. 


G. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. 


Install gasket concentrically positioned. Use suitable lubricants on bolt threads. 


H. Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or roll grooves 


in ends of pipe based on pipe and coupling manufacturer's written instructions for pipe wall 


thickness. Use grooved-end fittings and rigid, grooved-end-pipe couplings. 


I. Pressure-Sealed Joints: Use manufacturer-recommended tools and procedure. Leave insertion 


marks on pipe after assembly. 


3.4 INSTALLATION OF DIELECTRIC FITTINGS 


A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 


B. Dielectric Fittings for NPS 4 and Smaller: Use dielectric unions. 


3.5 INSTALLATION OF HANGERS AND SUPPORTS 


 


A. Comply with requirements for seismic-restraint devices specified in Section 230548 "Vibration 


and Seismic Controls for HVAC." 


B. Install hangers for copper tubing and steel piping, with maximum horizontal spacing and minimum 


rod diameters, to comply with MSS-58, locally enforced codes, and COR requirements, whichever 


are most stringent. 


C. Install hangers for plastic piping, with maximum horizontal spacing and minimum rod diameters, 


to comply with manufacturer's written instructions, locally enforced codes, and COR requirements, 


whichever are most stringent. 


D. Install hangers for fiberglass piping, with maximum horizontal spacing and minimum rod 


diameters, to comply with manufacturer's written instructions, locally enforced codes, and COR 


requirements, whichever are most stringent. 


E. Support horizontal piping within 12 inches of each fitting and coupling. 
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F. Support vertical runs of copper tubing and steel piping to comply with MSS-58, locally enforced 


codes, and COR requirements, whichever are most stringent. 


3.6 TERMINAL EQUIPMENT CONNECTIONS 


A. Sizes for supply and return piping connections shall be the same as or larger than equipment 


connections. 


B. Install control valves in accessible locations close to connected equipment. 


C. Install bypass piping with globe valve around control valve. If parallel control valves are installed, 


only one bypass is required. 


D. Install ports for pressure gauges and thermometers at coil inlet and outlet connections. 


3.7 FIELD QUALITY CONTROL 


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


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


2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test 


pressure. If temporary restraints are impractical, isolate expansion joints from testing. 


3. Flush hydronic piping systems with clean water; then remove and clean or replace strainer 


screens. 


4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be 


capable of sealing against test pressure without damage to valve. Install blinds in flanged 


joints to isolate equipment. 


5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to 


protect against damage by expanding liquid or other source of overpressure during test. 
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SECTION 232116 


HYDRONIC PIPING SPECIALTIES 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Hydronic specialty valves. 


2. Air-control devices. 


3. Strainers. 


4. Connectors. 


1.3 ACTION SUBMITTALS 


A. Product Data: For each type of product: 


1. Include construction details and material descriptions for hydronic piping specialties. 


2. Include rated capacities, operating characteristics, and furnished specialties and accessories. 


3. Include flow and pressure drop curves based on manufacturer's testing for calibrated-orifice 


balancing valves and automatic flow-control valves. 


1.4 QUALITY ASSURANCE 


A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel 


Code: Section IX. 


B. Safety Valves and Pressure Vessels: Shall bear the appropriate ASME label. Fabricate and stamp 


air separators and expansion tanks to comply with ASME Boiler and Pressure Vessel Code: 


Section VIII, Division 1. 


PART 2 - PRODUCTS 


2.1 HYDRONIC SPECIALTY VALVES 


A. Bronze, Calibrated-Orifice, Balancing Valves: 


1. Body: Bronze, ball or plug type with calibrated orifice or venturi. 


2. Ball: Brass or stainless steel. 
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3. Plug: Resin. 


4. Seat: PTFE. 


5. End Connections: Threaded or socket. 


6. Pressure Gage Connections: Integral seals for portable differential pressure meter. 


7. Handle Style: Lever, with memory stop to retain set position. 


8. CWP Rating: Minimum 125 psig. 


9. Maximum Operating Temperature: 250 deg F. 


2.2 AIR-CONTROL DEVICES 


A. Manual Air Vents: 


1. Body: Bronze. 


2. Internal Parts: Nonferrous. 


3. Operator: Screwdriver or thumbscrew. 


4. Inlet Connection: NPS 1/2. 


5. Discharge Connection: NPS 1/8. 


6. CWP Rating: 150 psig. 


7. Maximum Operating Temperature: 225 deg F 


B. Air-Charge Fittings: Schrader valve, stainless steel with EPDM seats. 


2.3 STRAINERS 


A. Y-Pattern Strainers: 


1. Body: ASTM A126, Class B, cast iron with bolted cover and bottom drain connection. 


2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and 


larger. 


3. Strainer Screen: Stainless-steel, 40-mesh strainer, or perforated stainless-steel basket. 


4. CWP Rating: 125 psig. 


2.4 CONNECTORS 


A. Stainless-Steel Bellow, Flexible Connectors: 


1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective 


jacket. 


2. End Connections: Threaded or flanged to match equipment connected. 


3. Performance: Capable of 3/4-inch misalignment. 


4. CWP Rating: 150 psig. 


5. Maximum Operating Temperature: 250 deg F. 
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PART 3 - EXECUTION 


3.1 VALVE APPLICATIONS 


A. Install shutoff-duty valves at each branch connection to supply mains and at supply connection to 


each piece of equipment. 


B. Install calibrated-orifice, balancing valves at each branch connection to return main. 


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


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


E. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and 


Pressure Vessel Code. Install drip-pan elbow on safety-valve outlet and pipe without valves to the 


outdoors; pipe drain to nearest floor drain or as indicated on Drawings. Comply with ASME Boiler 


and Pressure Vessel Code: Section VIII, Division 1, for installation requirements. 


F. Install pressure-reducing valves at makeup-water connection to regulate system fill pressure. 


3.2 HYDRONIC SPECIALTIES INSTALLATION 


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


for system air venting. 


B. Install piping from boiler air outlet, air separator, or air purger to expansion tank with a 2 percent 


upward slope toward tank. 
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SECTION 232300 


REFRIGERANT PIPING 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Copper tube and fittings. 


2. Valves and specialties. 


3. Refrigerants. 


1.3 ACTION SUBMITTALS 


A. Product Data: For each type of valve, refrigerant piping, and piping specialty. 


1. Include pressure drop, based on manufacturer's test data, for the following: 


a. Thermostatic expansion valves. 


b. Solenoid valves. 


c. Hot-gas bypass valves. 


d. Filter dryers. 


e. Strainers. 


f. Pressure-regulating valves. 


B. Shop Drawings: 


1. Show layout of refrigerant piping and specialties, including pipe, tube, and fitting sizes; 


flow capacities; valve arrangements and locations; slopes of horizontal runs; oil traps; 


double risers; wall and floor penetrations; and equipment connection details. 


2. Show piping size and piping layout, including oil traps, double risers, specialties, and pipe 


and tube sizes to accommodate, as a minimum, equipment provided, elevation difference 


between compressor and evaporator, and length of piping to ensure proper operation and 


compliance with warranties of connected equipment. 


3. Show interface and spatial relationships between piping and equipment. 


1.4 INFORMATIONAL SUBMITTALS 


A. Welding certificates. 
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B. Field quality-control reports. 


1.5 QUALITY ASSURANCE 


A. Welding Qualifications: Qualify procedures and personnel according to 2010 ASME Boiler and 


Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications." 


B. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems." 


C. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components." 


1.6 PRODUCT STORAGE AND HANDLING 


A. Store piping with end caps in place to ensure that piping interior and exterior are clean when 


installed. 


PART 2 - PRODUCTS 


2.1 PERFORMANCE REQUIREMENTS 


A. Line Test Pressure for Refrigerant R-410A: 


1. Suction Lines for Air-Conditioning Applications: 300 psig. 


2. Suction Lines for Heat-Pump Applications: 535 psig. 


3. Hot-Gas and Liquid Lines: 535 psig. 


2.2 COPPER TUBE AND FITTINGS 


A. Copper Tube:  ASTM B 280, Type ACR. 


B. Wrought-Copper Fittings, Brazed-Joint: ASME B16.50. 


C. Wrought-Copper Unions: ASME B16.22. 


D. Brazing Filler Metals: AWS A5.8. 


E. Flexible Connectors: 


1. Body: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective 


jacket. 


2. End Connections: Socket ends. 


3. Offset Performance: Capable of minimum 3/4-inch misalignment in minimum 7-inch-long 


assembly. 


4. Working Pressure Rating: Factory test at minimum 500 psig. 


5. Maximum Operating Temperature: 250 deg F. 







P/N 4532525 


Page 131 of 236 
 


2.3 VALVES AND SPECIALTIES 


A. Diaphragm Packless Valves: 


1. Body and Bonnet: Forged brass or cast bronze; globe design with straight-through or angle 


pattern. 


2. Diaphragm: Phosphor bronze and stainless steel with stainless-steel spring. 


3. Operator: Rising stem and hand wheel. 


4. Seat: Nylon. 


5. End Connections: Socket, union, or flanged. 


6. Working Pressure Rating: 500 psig . 


7. Maximum Operating Temperature: 275 deg F. 


B. Packed-Angle Valves: 


1. Body and Bonnet: Forged brass or cast bronze. 


2. Packing: Molded stem, back seating, and replaceable under pressure. 


3. Operator: Rising stem. 


4. Seat: Nonrotating, self-aligning polytetrafluoroethylene. 


5. Seal Cap: Forged-brass or valox hex cap. 


6. End Connections: Socket, union, threaded, or flanged. 


7. Working Pressure Rating: 500 psig . 


8. Maximum Operating Temperature: 275 deg F. 


C. Check Valves: 


1. Body: Ductile iron, forged brass, or cast bronze; globe pattern. 


2. Bonnet: Bolted ductile iron, forged brass, or cast bronze; or brass hex plug. 


3. Piston: Removable polytetrafluoroethylene seat. 


4. Closing Spring: Stainless steel. 


 


5. Manual Opening Stem: Seal cap, plated-steel stem, and graphite seal. 


6. End Connections: Socket, union, threaded, or flanged. 


7. Maximum Opening Pressure: 0.50 psig . 


8. Working Pressure Rating: 500 psig 


9. Maximum Operating Temperature: 275 deg F. 


D. Service Valves: 


1. Body: Forged brass with brass cap including key end to remove core. 


2. Core: Removable ball-type check valve with stainless-steel spring. 


3. Seat: Polytetrafluoroethylene. 


4. End Connections: Copper spring. 


5. Working Pressure Rating: 500 psig. 


E. Refrigerant Locking Caps: 


1. Description: Locking-type, tamper-resistant, threaded caps to protect refrigerant charging 


ports from unauthorized refrigerant access and leakage. 


2. Material: Brass, with protective shroud or sleeve. 


3. Refrigerant Identification: Color-coded, refrigerant specific design. 


4. Special Tool: For installing and unlocking. 


F. Solenoid Valves: Comply with AHRI 760 and UL 429; listed and labeled by a National 


Recognized Testing Laboratory (NRTL). 
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1. Body and Bonnet: Plated steel. 


2. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice: Stainless steel. 


3. Seat: Polytetrafluoroethylene. 


4. End Connections: Threaded. 


5. Electrical: Molded, watertight coil in NEMA 250 enclosure of type required by location 


with 1/2-inch conduit adapter, and 24-V ac coil. 


6. Working Pressure Rating: 400 psig. 


7. Maximum Operating Temperature: 240 deg F  


G. Safety Relief Valves: Comply with 2010 ASME Boiler and Pressure Vessel Code; listed and 


labeled by an NRTL. 


1. Body and Bonnet: Ductile iron and steel, with neoprene O-ring seal. 


2. Piston, Closing Spring, and Seat Insert: Stainless steel. 


3. Seat: Polytetrafluoroethylene. 


4. End Connections: Threaded. 


5. Working Pressure Rating: 400 psig. 


6. Maximum Operating Temperature: 240 deg F. 


H. Thermostatic Expansion Valves: Comply with AHRI 750. 


1. Body, Bonnet, and Seal Cap: Forged brass or steel. 


2. Diaphragm, Piston, Closing Spring, and Seat Insert: Stainless steel. 


3. Packing and Gaskets: Non-asbestos. 


4. Capillary and Bulb: Copper tubing filled with refrigerant charge. 


5. Suction Temperature: 45 deg F. 


6. Reverse-flow option (for heat-pump applications). 


7. End Connections: Socket, flare, or threaded union. 


8. Working Pressure Rating:  450 psig. 


I. Straight-Type Strainers: 


1. Body: Welded steel with corrosion-resistant coating. 


2. Screen: 100-mesh stainless steel. 


3. End Connections: Socket or flare. 


4. Working Pressure Rating: 500 psig. 


5. Maximum Operating Temperature: 275 deg F. 


J. Angle-Type Strainers: 


1. Body: Forged brass or cast bronze. 


2. Drain Plug: Brass hex plug. 


3. Screen: 100-mesh monel. 


4. End Connections: Socket or flare. 


5. Working Pressure Rating: 500 psig. 


6. Maximum Operating Temperature: 275 deg F. 


K. Moisture/Liquid Indicators: 


1. Body: Forged brass. 


2. Window: Replaceable, clear, fused glass window with indicating element protected by filter 


screen. 


3. Indicator: Color coded to show moisture content in parts per million (ppm). 


4. Minimum Moisture Indicator Sensitivity: Indicate moisture above 60 ppm. 


5. End Connections: Socket or flare. 
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6. Working Pressure Rating: 500 psig. 


7. Maximum Operating Temperature: 240 deg F. 


L. Replaceable-Core Filter Dryers: Comply with AHRI 730. 


1. Body and Cover: Painted-steel shell with ductile-iron cover, stainless-steel screws, and 


neoprene gaskets. 


2. Filter Media: 10 micron, pleated with integral end rings; stainless-steel support. 


3. Desiccant Media: Activated alumina. 


4. Designed for reverse flow (for heat-pump applications). 


5. End Connections: Socket. 


6. Access Ports: NPS 1/4 connections at entering and leaving sides for pressure differential 


measurement. 


7. Maximum Pressure Loss: 2 psig. 


8. Rated Flow: 25 tons. 


9. Working Pressure Rating: 500 psig. 


10. Maximum Operating Temperature: 240 deg F. 


M. Receivers: Comply with AHRI 495. 


 


1. Comply with 2010 ASME Boiler and Pressure Vessel Code; listed and labeled by an NRTL. 


2. Comply with UL 207; listed and labeled by an NRTL. 


3. Body: Welded steel with corrosion-resistant coating. 


4. Tappings: Inlet, outlet, liquid level indicator, and safety relief valve. 


5. End Connections: Socket or threaded. 


6. Working Pressure Rating: 500 psig. 


7. Maximum Operating Temperature: 275 deg F. 


N. Liquid Accumulators: Comply with AHRI 495. 


1. Body: Welded steel with corrosion-resistant coating. 


2. End Connections: Socket or threaded. 


3. Working Pressure Rating: 500 psig. 


4. Maximum Operating Temperature: 275 deg F. 


2.4 REFRIGERANTS 


A. ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane. 


PART 3 - EXECUTION 


3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A 


A. Suction Lines NPS 4 and Smaller for Conventional Air-Conditioning Applications: Copper, 


Type ACR, drawn-temper tubing and wrought-copper fittings with soldered joints. 


B. Hot-Gas and Liquid Lines: 
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1. Copper, Type ACR, annealed- or drawn-temper tubing and wrought-copper fittings with 


brazed joints. 


C. Safety-Relief-Valve Discharge Piping: 


1. Copper, Type ACR, annealed- or drawn-temper tubing and wrought-copper fittings with 


brazed joints. 


3.2 VALVE AND SPECIALTY APPLICATIONS 


A. Install diaphragm packless valves in suction and discharge lines of compressor. 


B. Install service valves for gauge taps at inlet and outlet of hot-gas bypass valves and strainers if 


they are not an integral part of valves and strainers. 


C. Install a check valve at the compressor discharge and a liquid accumulator at the compressor 


suction connection. 


D. Except as otherwise indicated, install diaphragm packless valves on inlet and outlet side of filter 


dryers. 


E. Install a full-size, three-valve bypass around filter dryers. 


F. Install solenoid valves upstream from each expansion valve and hot-gas bypass valve. Install 


solenoid valves in horizontal lines with coil at top. 


G. Install thermostatic expansion valves as close as possible to distributors on evaporators. 


1. Install valve so diaphragm case is warmer than bulb. 


2. Secure bulb to clean, straight, horizontal section of suction line using two bulb straps. Do 


not mount bulb in a trap or at bottom of the line. 


3. If external equalizer lines are required, make connection where it will reflect suction-line 


pressure at bulb location. 


H. Install safety relief valves where required by 2010 ASME Boiler and Pressure Vessel Code. Pipe 


safety-relief-valve discharge line to outside according to ASHRAE 15. 


I. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or at 


the inlet of the evaporator coil capillary tube. 


J. Install strainers upstream from and adjacent to the following unless they are furnished as an 


integral assembly for the device being protected: 


1. Solenoid valves. 


2. Thermostatic expansion valves. 


3. Hot-gas bypass valves. 


4. Compressor. 


K. Install filter dryers in liquid line between compressor and thermostatic expansion valve. 
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L. Install receivers sized to accommodate pump-down charge. 


M. Install flexible connectors at compressors. 


N. Provide refrigerant locking caps on refrigerant charging ports that are located outdoors unless 


otherwise protected from unauthorized access by a means acceptable to the COR. 


3.3 INSTALLATION OF PIPING, GENERAL 


A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 


systems; indicated locations and arrangements were used to size pipe and calculate friction loss, 


expansion, pump sizing, and other design considerations. Install piping as indicated unless 


deviations to layout are approved on Shop Drawings. 


B. Install refrigerant piping according to ASHRAE 15. 


C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 


and service areas. 


D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 


angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 


otherwise. 


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


F. Install piping adjacent to machines to allow service and maintenance. 


G. Install piping free of sags and bends. 


H. Install fittings for changes in direction and branch connections. 


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


J. Install piping as short and direct as possible, with a minimum number of joints, elbows, and 


fittings. 


K. Arrange piping to allow inspection and service of refrigeration equipment. Install valves and 


specialties in accessible locations to allow for service and inspection. Install access doors or panels 


if valves or equipment requiring maintenance is concealed behind finished surfaces. 


L. Install refrigerant piping in protective conduit where installed belowground. 


M. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical 


injury. 


N. Slope refrigerant piping as follows: 


1. Install horizontal hot-gas discharge piping with a uniform slope downward away from 


compressor. 


2. Install horizontal suction lines with a uniform slope downward to compressor. 
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3. Install traps and double risers to entrain oil in vertical runs. 


4. Liquid lines may be installed level. 


O. When brazing or soldering, remove solenoid-valve coils and sight glasses; also remove valve 


stems, seats, and packing, and accessible internal parts of refrigerant specialties. Do not apply heat 


near expansion-valve bulb. 


P. Before installation of steel refrigerant piping, clean pipe and fittings using the following 


procedures: 


1. Shot blast the interior of piping. 


2. Remove coarse particles of dirt and dust by drawing a clean, lintless cloth through tubing by 


means of a wire or electrician's tape. 


3. Draw a clean, lintless cloth saturated with trichloroethylene through the tube or pipe. 


Continue this procedure until cloth is not discolored by dirt. 


4. Draw a clean, lintless cloth, saturated with compressor oil, squeezed dry, through the tube or 


pipe to remove remaining lint. Inspect tube or pipe visually for remaining dirt and lint. 


5. Finally, draw a clean, dry, lintless cloth through the tube or pipe. 


6. Safety-relief-valve discharge piping is not required to be cleaned but is required to be open 


to allow unrestricted flow. 


Q. Install piping with adequate clearance between pipe and adjacent walls and hangers or between 


pipes for insulation installation. 


R. Install sleeves for piping penetrations of walls, ceilings, and floors. 


S. Install sleeve seals for piping penetrations of concrete walls and slabs. 


T. Install escutcheons for piping penetrations of walls, ceilings, and floors. 


3.4 PIPE JOINT CONSTRUCTION 


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


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


C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, to 


prevent scale formation. 


D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and 


Tube." 


1. Use Type BCuP (copper-phosphorus) alloy for joining copper socket fittings with copper 


pipe. 


2. Use Type BAg (cadmium-free silver) alloy for joining copper with bronze or steel. 


E. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. 


Install gasket concentrically positioned. Use suitable lubricants on bolt threads. 
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3.5 INSTALLATION OF HANGERS AND SUPPORTS 


A. Install the following pipe attachments: 


1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet long. 


2. Roller hangers and spring hangers for individual horizontal runs 20 feet or longer. 


3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported 


on a trapeze. 


4. Spring hangers to support vertical runs. 


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


pipe. 


B. Install hangers for copper tubing, with maximum horizontal spacing and minimum rod diameters, 


to comply with MSS-58, locally enforced codes, and COR requirements, whichever are most 


stringent. 


C. Support horizontal piping within 12 inches of each fitting. 


D. Support vertical runs of copper tubing to comply with MSS-58, locally enforced codes, and COR 


requirements, whichever are most stringent. 


3.6 FIELD QUALITY CONTROL 


A. Perform the following tests and inspections: 


1. Comply with ASME B31.5, Chapter VI. 


2. Test refrigerant piping, specialties, and receivers. Isolate compressor, condenser, evaporator, 


and safety devices from test pressure if they are not rated above the test pressure. 


3. Test high- and low-pressure side piping of each system separately at not less than the 


pressures indicated in "Performance Requirements" Article. 


a. Fill system with nitrogen to the required test pressure. 


b. System shall maintain test pressure at the manifold gage throughout duration of test. 


c. Test joints and fittings with electronic leak detector or by brushing a small amount of 


soap and glycerin solution over joints. 


d. Remake leaking joints using new materials, and retest until satisfactory results are 


achieved. 


B. Prepare test and inspection reports. 


3.7 SYSTEM CHARGING 


A. Charge system using the following procedures: 


1. Install core in filter dryers after leak test but before evacuation. 


2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers. If vacuum 


holds for 12 hours, system is ready for charging. 


3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig. 


4. Charge system with a new filter-dryer core in charging line. 
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3.8 ADJUSTING 


A. Adjust thermostatic expansion valve to obtain proper evaporator superheat. 


B. Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating 


suction pressure. 


C. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system design 


temperature. 


D. Perform the following adjustments before operating the refrigeration system, according to 


manufacturer's written instructions: 


1. Open shutoff valves in condenser water circuit. 


2. Verify that compressor oil level is correct. 


3. Open compressor suction and discharge valves. 


4. Open refrigerant valves except bypass valves that are used for other purposes. 


5. Check open compressor-motor alignment and verify lubrication for motors and bearings. 


E. Replace core of replaceable filter dryer after system has been adjusted and after design flow rates 


and pressures are established. 
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SECTION 233113 


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. 


1.3 ACTION SUBMITTALS 


A. Product Data: For each type of the following products: 


1. Sealants and gaskets. 


2. Seismic-restraint devices. 


B. Shop Drawings: 


1. Fabrication, assembly, and installation, including plans, elevations, sections, components, 


and attachments to other work. 


2. Factory- and shop-fabricated ducts and fittings. 


3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes. 


4. Fittings. 


5. Reinforcement and spacing. 


6. Seam and joint construction. 


7. Penetrations through fire-rated and other partitions. 


8. Equipment installation based on equipment being used on Project. 


9. Locations for duct accessories, including dampers, turning vanes, and access doors and 


panels. 


10. Hangers and supports, including methods for duct and building attachment and vibration 


isolation. 


C. Delegated-Design Submittal: 


1. Sheet metal thicknesses. 


2. Joint and seam construction and sealing. 


3. Reinforcement details and spacing. 
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4. Materials, fabrication, assembly, and spacing of hangers and supports. 


5. Design Calculations: Calculations for selecting hangers and supports. 


1.4 INFORMATIONAL SUBMITTALS 


A. Coordination Drawings: A single set of plans or BIM model, drawn to scale, showing the items 


described in this Section, and coordinated with all building trades. 


B. Welding certificates. 


C. Field quality-control reports. 


1.5 QUALITY ASSURANCE 


A. Welding Qualifications: Qualify procedures and personnel in accordance with the following: 


1. AWS D1.1, "Structural Welding Code - Steel," for hangers and supports. 


 


2. AWS D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 


PART 2 - PRODUCTS 


2.1 PERFORMANCE REQUIREMENTS 


A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint 


construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC 


Duct Construction Standards - Metal and Flexible" and with performance requirements and design 


criteria indicated in "Duct Schedule" Article. 


B. Structural Performance: Duct hangers and supports shall withstand the effects of gravity loads and 


stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction 


Standards - Metal and Flexible" 


C. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in 


ASHRAE 62.1. 


D. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 


Equipment," and Section 7 - "Construction and System Startup." 


E. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - 


"HVAC System Construction and Insulation." 


F. Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on Drawings are 


inside clear dimensions and do not include insulation or duct wall thickness. 
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2.2 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. 


1. Construct ducts of galvanized sheet steel unless otherwise indicated. 


B. Transverse Joints: Fabricate joints in accordance with 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." 


1. For ducts with longest side less than 36 inches, select joint types in accordance with 


Figure 2-1. 


2. For ducts with longest side 36 inches or greater, use flange joint connector Type T-22, T-24, 


T-24A, T-25a, or T-25b. Factory-fabricated flanged duct connection system may be used if 


submitted and approved by engineer of record. 


C. Longitudinal Seams: Select seam types and fabricate in accordance with 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 in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and 


Flexible," Ch. 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." 


2.3 SINGLE-WALL ROUND DUCTS AND FITTINGS 


A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 


Standards - Metal and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on indicated 


static-pressure class unless otherwise indicated. 


1. Construct ducts of galvanized sheet steel unless otherwise indicated. 


B. Transverse Joints: Select joint types and fabricate in accordance with 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 in Diameter: Flanged. 


C. Longitudinal Seams: Select seam types and fabricate in accordance with 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." 
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1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal 


seams. 


2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-welded 


longitudinal seams. 


D. Tees and Laterals: Select types and fabricate in accordance with 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." 


2.4 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 A653. 


1. Galvanized Coating Designation: G60. 


2. Finishes for Surfaces Exposed to View: Mill phosphatized. 


C. Reinforcement Shapes and Plates: ASTM A36, 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. 


D. Tie Rods: Galvanized steel, 1/4-inch-minimum diameter for lengths 36 inches or less; 3/8-inch- 


minimum diameter for lengths longer than 36 inches. 


2.5 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 in accordance with 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: 10-inch wg , positive and negative. 


8. Service: Indoor or outdoor. 
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9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless 


steel, or aluminum sheets. 


10. Sealant shall have a VOC content of 420 g/L or less. 


11. Sealant shall comply with the testing and product requirements of the California Department 


of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic 


Chemical Emissions from Indoor Sources Using Environmental Chambers." 


12. Maximum Static-Pressure Class: 10-inch wg, positive or negative. 


13. Service: Indoor or outdoor. 


14. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless 


steel, or aluminum sheets. 


C. Flanged Joint Sealant: Comply with ASTM C920. 


1. General: Single-component, acid-curing, silicone, elastomeric. 


2. Type: S. 


3. Grade: NS. 


4. Class: 25. 


5. Use: O. 


6. Sealant shall have a VOC content of 420 g/L or less. 


7. Sealant shall comply with the testing and product requirements of the California Department 


of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic 


Chemical Emissions from Indoor Sources Using Environmental Chambers." 


D. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 


E. Round Duct Joint O-Ring Seals: 


1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be 


rated for10-inch wg static-pressure class, positive or negative. 


2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 


3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings 


and fitting spigots. 


2.6 HANGERS AND SUPPORTS 


A. Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts. 


B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods 


with threads painted with zinc-chromate primer after installation. 


C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 


Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum 


Hanger Sizes for Round Duct." 


D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603. 


E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A492. 


F. Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and bolts 


designed for duct hanger service; with an automatic-locking and clamping device. 
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G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with 


duct materials. 


H. Trapeze and Riser Supports: 


1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates. 


2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates. 


3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate. 


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 in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and 


Flexible" unless otherwise indicated. 


C. Install ducts in maximum practical lengths with fewest possible joints. 


D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch 


connections. 


E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular 


to building lines. 


F. Install ducts close to walls, overhead construction, columns, and other structural and permanent 


enclosure elements of building. 


G. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 


H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 


enclosures. 


I. 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. 


J. Install heating coils, cooling coils, air filters, dampers, and all other duct-mounted accessories in 


air ducts where indicated on Drawings. 


K. Protect duct interiors from moisture, construction debris and dust, and other foreign materials both 


before and after installation. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings 


Under Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines." 
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L. Elbows: Use long-radius elbows wherever they fit. 


1. Fabricate 90-degree rectangular mitered elbows to include turning vanes. 


2. Fabricate 90-degree round elbows with a minimum of three segments for 12 inches and 


smaller and a minimum of five segments for 14 inches and larger. 


M. Branch Connections: Use lateral or conical branch connections. 


3.2 DUCT SEALING 


A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" 


Article in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and 


Flexible." 


B. Seal ducts at a minimum to the following seal classes in accordance with SMACNA's "HVAC 


Duct Construction Standards - Metal and Flexible": 


1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 


2. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal 


Class C. 


3. Conditioned Space, Return-Air Ducts: Seal Class C. 


3.3 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 thick. 


4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 


slabs less than 4 inches 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," Table 5-1, "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 of each elbow and within 48 inches of each branch intersection. 


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 16 


feet. 
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F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, 


and shear capacities appropriate for supported loads and building materials where used. 


3.4 CONNECTIONS 


A. Make connections to equipment with flexible connectors. 


B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, 


outlet and inlet, and terminal unit connections. 


3.5 FIELD QUALITY CONTROL 


A. Perform tests and inspections. 


B. Leakage Tests: 


1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report for 


each test. 


2. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and 


for compliance with test requirements. 


3. Testing of each duct section is to be performed with access doors, coils, filters, dampers, 


and other duct-mounted devices in place as designed. No devices are to be removed or 


blanked off so as to reduce or prevent additional leakage. 


4. Test for leaks before applying external insulation. 


5. Conduct tests at static pressures equal to maximum design pressure of system or section 


being tested. If static-pressure classes are not indicated, test system at maximum system 


design pressure. Do not pressurize systems above maximum design operating pressure. 


6. Give seven days' advance notice for testing. 


C. Duct system will be considered defective if it does not pass tests and inspections. 


D. Prepare test and inspection reports. 


3.6 DUCT CLEANING 


A. Clean new duct system(s) before testing, adjusting, and balancing. 


B. Use duct cleaning methodology as indicated in NADCA ACR. 


C. Use service openings for entry and inspection. 


1. Provide openings with access panels appropriate for duct static-pressure and leakage class at 


dampers, coils, and any other locations where required for inspection and cleaning access. 


Provide insulated panels for insulated or lined duct. Patch insulation and liner as 


recommended by duct liner manufacturer.  


2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 


3. Remove and reinstall ceiling to gain access during the cleaning process. 
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D. Particulate Collection and Odor Control: 


1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 


percent collection efficiency for 0.3-micron-size (or larger) particles. 


2. When venting vacuuming system to outdoors, use filter to collect debris removed from 


HVAC system, and locate exhaust downwind and away from air intakes and other points of 


entry into building. 


E. Clean the following components by removing surface contaminants and deposits: 


1. Air outlets and inlets (registers, grilles, and diffusers). 


2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply and 


return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies. 


3. Air-handling unit internal surfaces and components including mixing box, coil section, air 


wash systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, 


filters and filter sections, and condensate collectors and drains. 


4. Coils and related components. 


5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and 


mechanical equipment rooms. 


6. Supply-air ducts, dampers, actuators, and turning vanes. 


7. Dedicated exhaust and ventilation components and makeup air systems. 


F. Mechanical Cleaning Methodology: 


1. Clean metal duct systems using mechanical cleaning methods that extract contaminants 


from within duct systems and remove contaminants from building. 


2. Use vacuum-collection devices that are operated continuously during cleaning. Connect 


vacuum device to downstream end of duct sections so areas being cleaned are under 


negative pressure. 


3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without 


damaging integrity of metal ducts, duct liner, or duct accessories. 


4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner to 


get wet. Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated or 


that has friable material, mold, or fungus growth. 


5. Clean coils and coil drain pans in accordance with NADCA ACR. Keep drain pan 


operational. Rinse coils with clean water to remove latent residues and cleaning materials; 


comb and straighten fins. 


6. Provide drainage and cleanup for wash-down procedures. 


7. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if fungus is 


present. Apply antimicrobial agents in accordance with manufacturer's written instructions 


after removal of surface deposits and debris. 


3.7 DUCT SCHEDULE 


A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows: 


1. Fabricate all ducts to achieve SMACNA pressure class, seal class, and leakage class as 


indicated below. 


B. Supply Ducts: 
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1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units: 


a. Pressure Class: Positive 2-inch wg. 


b. Minimum SMACNA Seal Class:  C. 


c. SMACNA Leakage Class for Rectangular:  8. 


d. SMACNA Leakage Class for Round and Flat Oval:  8. 


C. Intermediate Reinforcement: 


1. Galvanized-Steel Ducts: Galvanized steel. 


D. 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 or Lower: 


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: 


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 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 
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Elbows." Elbows with less than 90-degree change of direction have proportionately 


fewer segments. 


1) Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three segments 


for 90-degree elbow. 


2) Velocity 1000 to 1500 fpm: 1.0 radius-to-diameter ratio and four segments for 


90-degree elbow. 


3) Velocity 1500 fpm 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, 12 Inches and Smaller in Diameter: Stamped or pleated. 


c. Round Elbows, 14 Inches and Larger in Diameter: Standing seam. 


E. 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: Conical 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 or Lower: 90-degree tap. 


b. Velocity 1000 to 1500 fpm: Conical tap. 


c. Velocity 1500 fpm or Higher: 45-degree lateral. 
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SECTION 233300 


AIR DUCT ACCESSORIES 


PART 1 - GENERAL 


1.1 SUMMARY 


A. Section Includes: 


1. Manual volume dampers. 


2. Flange connectors. 


3. Turning vanes. 


4. Duct-mounted access doors. 


5. Flexible connectors. 


6. Duct accessory hardware. 


1.2 ACTION SUBMITTALS 


A. Product Data: For each type of product. 


1. For duct silencers, include pressure drop, dynamic insertion loss, and self-generated noise 


data. Include breakout noise calculations for high-transmission-loss casings. 


B. Shop Drawings: For duct accessories. Include plans, elevations, sections, details, and attachments 


to other work. 


1. Detail duct accessories' fabrication and installation in ducts and other construction. Include 


dimensions, weights, loads, and required clearances; and method of field assembly into duct 


systems and other construction. Include the following: 


a. Special fittings. 


b. Manual volume damper installations. 


1.3 INFORMATIONAL SUBMITTALS 


A. Coordination Drawings: Reflected ceiling plans, or BIM model, drawn to scale, and coordinated 


with each other, using input from installers of the items involved. 


PART 2 - PRODUCTS 


2.1 PERFORMANCE REQUIREMENTS 


A. Comply with NFPA 90A and NFPA 90B. 


B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 


acceptable materials, material thicknesses, and duct construction methods unless otherwise 
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indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 


discolorations, and other imperfections. 


2.2 MANUAL VOLUME DAMPERS 


A. Standard, Steel, Manual Volume Dampers: 


1. Performance: 


a. Leakage Rating Class III: Leakage not exceeding 40 cfm/sq. ft. against 1-inch wg  


differential static pressure. 


2. Construction: 


a. Linkage out of airstream. 


b. Suitable for horizontal or vertical airflow applications. 


3. Frames: 


a. Hat-shaped, 16-gauge-thick, galvanized sheet steel. 


b. Mitered and welded corners. 


c. Flanges for attaching to walls and flangeless frames for installing in ducts. 


4. Blades: 


a. Multiple or single blade. 


b. Parallel- or opposed-blade design. 


c. Stiffen damper blades for stability. 


d. Galvanized steel; 16 gauge thick. 


5. Blade Axles: Galvanized steel. 


6. Bearings: 


a. Oil-impregnated bronze. 


b. Dampers mounted with vertical blades to have thrust bearing at each end of every 


blade. 


7. Tie Bars and Brackets: Galvanized steel. 


8. Locking device to hold damper blades in a fixed position without vibration. 


B. Jackshaft: 


1. Size: 0.5-inch diameter. 


2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted on supports 


at each mullion and at each end of multiple-damper assemblies. 


3. Length and Number of Mountings: As required to connect linkage of each damper in 


multiple-damper assembly. 


C. Damper Hardware: 
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1. Zinc-plated, die-cast core with dial and handle, made of 3/32-inch-thick zinc-plated steel, 


and a 3/4-inch hexagon locking nut. 


2. Include center hole to suit damper operating-rod size. 


3. Include elevated platform for insulated duct mounting. 


2.3 FLANGE CONNECTORS 


A. Description: Add-on, factory fabricated, slide-on transverse flange connectors, gaskets, and 


components. 


B. Material: Galvanized steel. 


C. Gauge and Shape: Match connecting ductwork. 


2.4 TURNING VANES 


A. Manufactured Turning Vanes for Metal Ducts: Fabricate 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. 


B. Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-bonded 


fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into vane 


runners suitable for duct mounting. 


C. General Requirements: Comply 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." 


D. Vane Construction: 


1. Single wall for ducts up to 48 inches wide and double wall for larger dimensions. 


2.5 DUCT-MOUNTED ACCESS DOORS 


A. Duct-Mounted Access Doors: Fabricate access panels in accordance with SMACNA's "HVAC 


Duct Construction Standards - Metal and Flexible"; Figure 7-2, "Duct Access Doors and Panels," 


and Figure 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. 24-gauge- thick galvanized steel door panel. 


d. Vision panel. 


e. Hinges and Latches: 1-by-1-inch butt or piano hinge and cam latches. 


f. Fabricate doors airtight and suitable for duct pressure class. 
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2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets. 


a. 24-gauge-thick galvanized steel frame. 


3. Number of Hinges and Locks: 


a. Access Doors Less Than 12 Inches Square: No hinges and two sash locks. 


b. Access Doors up to 18 Inches Square:  Continuous and two sash locks. 


c. Access Doors up to 24 by 48 Inches:  Continuous and two compression latches. 


d. Access Doors Larger Than 24 by 48 Inches:  Continuous and two compression 


latches with outside and inside handles. 


2.6 DUCT ACCESS PANEL ASSEMBLIES 


A. Access panels used in cooking applications: 


1. Labeled compliant to NFPA 96 for grease duct access doors. 


2. Labeled in accordance with UL 1978 by an NRTL. 


B. Fasteners: Carbon steel. Panel fasteners shall not penetrate duct wall. 


C. Gasket: Comply with NFPA 96, grease-tight, high-temperature ceramic fiber, rated for minimum 


2000 deg F. 


D. Minimum Pressure Rating: 10 inches wg positive or negative. 


2.7 FLEXIBLE CONNECTORS 


A. Fire-Performance Characteristics: Adhesives, sealants, fabric materials, and accessory materials 


shall have flame-spread index not exceeding 25 and smoke-developed index not exceeding 50 


when tested in accordance with ASTM E84. 


B. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in 


ASHRAE 62.1. 


C. Materials: Flame-retardant or noncombustible fabrics. 


D. Coatings and Adhesives: Comply with UL 181, Class 1. 


E. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to two 


strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum 


sheets. Provide metal compatible with connected ducts. 


F. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene. 


1. Minimum Weight: 26 oz./sq. yd.. 


2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling. 


3. Service Temperature: Minus 40 to plus 200 deg F. 
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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. Outside 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 movement at start 


and stop. 


2.8 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. 


2.9 MATERIALS 


A. Galvanized Sheet Steel: Comply with ASTM A653. 


1. Galvanized Coating Designation: G60. 


2. Exposed-Surface Finish: Mill phosphatized. 


B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized 


sheet metal ducts; compatible materials for aluminum and stainless steel ducts. 


C. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 


minimum diameter for lengths longer than 36 inches. 


PART 3 - EXECUTION 


3.1 INSTALLATION 


A. Install duct accessories in accordance with applicable details in SMACNA's "HVAC Duct 


Construction Standards - Metal and Flexible" for metal ducts. 


B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 


galvanized-steel. 
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C. Install volume dampers at points on supply, return, and exhaust systems where branches extend 


from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with hat 


channels of same depth as liner, and terminate liner with nosing at hat channel. 


1. Install steel volume dampers in steel ducts. 


D. Set dampers to fully open position before testing, adjusting, and balancing. 


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. Upstream from duct filters. 


3. At drain pans and seals. 


4. Downstream from manual volume dampers, control dampers, backdraft dampers, and 


equipment. 


5. At each change in direction and at maximum 50-ft. spacing. 


6. Upstream from turning vanes. 


7. Control devices requiring inspection. 


8. Elsewhere as indicated. 


F. Install access doors with swing against duct static pressure. 


G. Access Door Sizes: 


1. One-Hand or Inspection Access: 8 by 5 inches. 


2. Two-Hand Access: 12 by 6 inches. 


3. Head and Hand Access: 18 by 10 inches 


4. Head and Shoulders Access: 21 by 14 inches 


5. Body Access: 25 by 14 inches. 


6. Body plus Ladder Access: 25 by 17 inches. 


H. Label access doors. 


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 movement during start and stop 


of fans. 


3.2 FIELD QUALITY CONTROL 


A. Tests and Inspections: 


1. Operate dampers to verify full range of movement. 


2. Inspect locations of access doors and verify that size and location of access doors are 


adequate to perform required operation.  Operate fire, smoke, and combination fire and 


smoke dampers to verify full range of movement and that proper heat-response device is 


installed. 


3. Inspect turning vanes for proper and secure installation and verify that vanes do not move or 


rattle.  Operate remote damper operators to verify full range of movement of operator and 


damper. 
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SECTION 233713 


AIR DIFFUSERS 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Rectangular and square ceiling diffusers. 


1.3 ACTION SUBMITTALS 


A. Product Data: For each type of product. 


1. Data Sheet: Indicate materials of construction, finish, and mounting details; and 


performance data including throw and drop, static-pressure drop, and noise ratings. 


2. Diffuser Schedule: Indicate drawing designation, room location, quantity, model number, 


size, and accessories furnished. 


1.4 INFORMATIONAL SUBMITTALS 


A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items are 


shown and coordinated with each other, using input from installers of the items involved: 


1. Ceiling suspension assembly members. 


2. Method of attaching hangers to building structure. 


3. Size and location of initial access modules for acoustical tile. 


4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 


access panels, and special moldings. 


5. Duct access panels.  


B. Source quality-control reports. 


PART 2 - PRODUCTS 


2.1 RECTANGULAR AND SQUARE CEILING DIFFUSERS 


A. Devices shall be specifically designed for variable-air-volume flows. 


B. Material: Steel. 


C. Finish: Baked enamel, white. 


D. Face Size: 24 by 24 inches. 


E. Face Style:  Plaque. 
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F. Mounting: Surface. 


G. Pattern: Fixed. 


2.2 SOURCE QUALITY CONTROL 


A. Verification of Performance: Rate diffusers according to ASHRAE 70, "Method of Testing for 


Rating the Performance of Air Outlets and Inlets." 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine areas where diffusers are installed for compliance with requirements for installation 


tolerances and other conditions affecting performance of equipment. 


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


3.2 INSTALLATION 


A. Install diffusers level and plumb. 


B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings, and 


accessories. Air outlet and inlet locations have been indicated to achieve design requirements for 


air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final locations where 


indicated, as much as practical. For units installed in lay-in ceiling panels, locate units in the center 


of panel. Where architectural features or other items conflict with installation, notify COR for a 


determination of final location. 


C. Install diffusers with airtight connections to ducts and to allow service and maintenance of 


dampers, air extractors, and fire dampers. 


3.3 REMOVAL, CLEANING AND REINSTALLATION OF EXISTING GRILLES 


A. Ceiling supply diffusers and return grilles indicated to remain are to be demounted, cleaned and re-


installed in like-new condition. 


B. Existing grilles that have been painted shall be demounted, stripped of paint, cleaned and re-


installed. 


C. Repair any diffusers or grilles which have been bent or damaged. If any diffusers or grilles are 


damaged beyond repair, replace item to match existing finish and size and coordinate with other 


discipline drawings related to removal and replacement of diffusers and grilles. 


3.4 ADJUSTING 


A. After installation, adjust diffusers to air patterns indicated, or as directed, before starting air 


balancing. 
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SECTION 235239 


FIRE-TUBE BOILERS 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions apply to this Section. 


1.2 SUMMARY 


A. Section includes vertical, packaged, factory-fabricated and -assembled fire-tube boilers, trim, and 


accessories for generating hot water. 


1.3 ACTION SUBMITTALS 


A. Product Data: For each type of product include the following: 


1. Construction details, material descriptions, dimensions, and weights of individual 


components, profiles, and finishes for boilers. 


2. Rated capacities, operating characteristics, and furnished specialties and accessories. 


3. Predicted boiler efficiency while operating at design capacity and at varying part loads with 


basis indicated. 


4. Predicted emissions levels while operating at design capacity and at varying part loads with 


basis indicated. Indicate operation that produces worst-case emissions. 


5. Technical data for refractory and insulation, including temperature rating, thermal 


performance, attachment, and arrangement. 


6. Calculations showing predicted surface temperature of boiler jacket with basis indicated. 


7. Force and moment capacity of each piping and flue connection. 


8. Dimensioned location of low, high, and normal water level, showing operating set point and 


each alarm set point. 


9. Temperature and pressure rating, size, and materials of construction for boiler trim 


components, including piping, fittings, flanges, unions, and valves. Provide valve 


manufacturer's product data for each valve furnished. For safety valves, include trip and 


reset settings and flow capacity. 


10. Manufacturer's product data showing size, scale range, and accuracy of thermometers and 


pressure gages. 


11. Pressure rating, size, and materials of construction for boiler fuel train components 


including piping, fittings, flanges, unions, switches, and valves. Provide manufacturer's 


product data for each valve and switch furnished. 


12. Detailed information of controls, including product data with technical performance, 


operating characteristics, and sequence of operation. 


13. Product data for each motor, including performance, operating characteristics, and materials 


of construction. 


B. Shop Drawings: For boilers, boiler trim, and accessories. 
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1. Include plans, elevations, sections, and mounting details. 


2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 


clearances, method of field assembly, components, and location and size of each field 


connection. 


3. Include diagrams for power, signal, and control wiring. Differentiate between factory and 


field installation. 


4. Include piping diagrams of factory-furnished piping that indicate size and each piping 


component. 


1.4 INFORMATIONAL SUBMITTALS 


A. Coordination Drawings: Plan and elevation views, drawn to scale, indicating equipment 


manufacturers' service clearances, structure and base attachment, piping, power, controls, and 


flues. Each view shows a screened background with the following: 


1. Column grids, beams, columns, and concrete housekeeping pads. 


2. Room layout with walls, floors, and roofs, including each room name and number. 


3. Equipment and products of other trades that are located in vicinity of boilers and are part of 


final installation, such as lighting, fire-suppression systems, and plumbing systems. 


B. Installation instructions. 


C. Source quality-control reports. 


D. Field quality-control reports. 


E. Sample Warranty: For warranty. 


F. Other Informational Submittals: 


1. ASME Stamp Certification and Report: Submit "A," "S," or "PP" stamp certificate of 


authorization, as required by COR, and document hydrostatic testing of piping external to 


boiler. 


2. Startup service reports. 


1.5 CLOSEOUT SUBMITTALS 


A. Operation and Maintenance Data: For boilers, components, and accessories to include in 


emergency, operation, and maintenance manuals. 


1.6 MAINTENANCE MATERIAL SUBMITTALS 


A. Tool kit to include the following: 


1. A tool kit specially designed by boiler manufacturer for use in servicing boiler(s) furnished. 


2. Special tools required to service boiler components not readily available to USCG service 


personnel in performing routine maintenance. 
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3. Lockable case with hinged cover, marked with large and permanent text to indicate the 


special purpose of tool kit, such as "Boiler Tool Kit." Text size shall be at least 1 inch high. 


4. A list of each tool furnished. Permanently attach the list to underside of case cover. Text 


size shall be at least 0.5 inch high. 


1.7 DELIVERY, STORAGE, AND HANDLING 


A. Ship boilers from the factory free of water. Drain water and blow dry with compressed air if 


required to remove all water before shipping. 


B. Cover and protect flue, electrical controls, and piping connections before shipping. Protect and 


seal openings and connections with blinds, caps, plugs, and other materials during delivery, 


storage, and handling. 


C. Protect boiler components with removable temporary enclosures to prevent damage during 


shipping, storage, and installation. 


D. Package boiler for export shipping in totally enclosed crate with bagging. 


1.8 WARRANTY 


A. Warranty: Manufacturer agrees to repair or replace front- and rear-door refractories and heat 


exchangers of boilers that fail in materials or workmanship within specified warranty period. 


1. Horizontal Fire-Tube and Firebox Boilers: Refractory in front and rear doors, 10 years from 


date of startup by factory-authorized personnel. 


2. Vertical Fire-Tube Boilers and Heat Exchanger: Five years from date of Substantial 


Completion, if following water-treatment program recommended by manufacturer. 


PART 2 - PRODUCTS 


2.1 PERFORMANCE REQUIREMENTS 


A. Gas-Fired Boiler Emissions: Not to exceed allowable ambient air quality standards in governing 


jurisdiction and indicated values. 


1. Carbon monoxide: 


a. 50 parts per million at any point from 100 percent to 50 percent fire. 


b. 150 parts per million at any point below 50percent fire. 


2. Nitrogen compounds: 30 parts per million (dry volume basis and corrected to 3 percent 


oxygen) at any point from 100 percent to low fire. 


3. Sulfur compounds: One part per million (dry volume basis and corrected to 3 percent 


oxygen) at any point from 100 percent to low fire. 


4. Hydrocarbon and Volatile Organic Compounds: 10 parts per million (dry volume basis and 


corrected to 3 percent oxygen) at any point from 100 percent to low fire. 
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5. Particulate Matter: 0.01 lb/MMBtu. 


6. Smoke: Not visible and not to exceed No. 1 on the Bacharach smoke scale. 


B. Operation Following Loss of Normal Power: 


1. Equipment, associated factory- and field-installed controls, and associated electrical 


equipment and power supply connected to back-up power system shall automatically return 


equipment and associated controls to the operating state occurring immediately before loss 


of normal power without need for manual intervention by an operator when power is 


restored either through a back-up power source or through normal power if restored before 


back-up power is brought online. 


2. Refer to Drawings for equipment served by back-up power systems. 


3. Provide means and methods required to satisfy requirement even if not explicitly indicated. 


C. 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. 


D. ASME Compliance: Fabricate and label boilers to comply with 2010 ASME Boiler and Pressure 


Vessel Code. 


E. ASHRAE/IES 90.1 Compliance: Boilers shall have minimum efficiency according to "Gas and Oil 


Fired Boilers - Minimum Efficiency Requirements." 


F. ISO 14000 Certification: Boiler manufacturer to provide certification stating that it has self-


certified its company to ISO 14000. 


G. UL Compliance: Test Boilers for compliance with UL 726. Boilers shall be listed and labeled by a 


testing agency acceptable to COR. 


2.2 VERTICAL FIRE-TUBE BOILERS 


A. Description: Factory-fabricated, -assembled, and -tested, vertical fire-tube boilers with heat 


exchanger sealed pressure tight, built on a steel base; including insulated jacket, flue-gas vent, 


water-supply and -return connections, and controls. 


B. Pressure Vessel Design: Straight, steel pipe welded in a concentric pattern to separate flue-gas and 


heating media with welded fins to improve heat transfer in secondary flue-gas passages. Include 


the following accessories: 


1. Handholes for waterside inspections. 


2. Lifting lugs on top of boiler. 


3. Minimum NPS 1 (DN 25) hose-end drain valves at water passage low point. 


4. Tappings or flanges for water-supply and -return piping. 


5. Built-in air separator. 


6. Accessible drain and blowdown tappings, both high and low, for surface and mud removal. 


7. Tappings for steam supply, makeup, level controls, and chemical treatment. 


C. Furnace: 


1. Welded cylindrical stainless-steel chamber that is welded to stainless-steel tubes. 
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2. Arranged to provide uniform heat distribution under all firing conditions with no flame 


impingement on any refractory-covered or waterbacked surface. 


3. Surrounded by water without interfering with natural circulation of water within shell. 


4. Positioned from shell to inhibit unequal thermal stresses during operation. 


D. Fire Tubes: 


1. Stainless-Steel, seamless or resistance welded. 


2. Fitted in accurately sized holes in tube sheets and welded in place. 


3. Aligned to prevent noticeable deformation with undue stress when boiler is put in service. 


4. Tube and tube sheet assembly shall be water- and gastight. 


5. Arranged not to interfere with natural circulation of water in shell or to inhibit cleaning and 


flushing of water sides. 


E. Insulation: Minimum 4-inch- thick, mineral-fiber insulation surrounding the heat exchanger and 


combustion chamber. 


F. Flue: Top connection, constructed of aluminized steel. 


G. Jacket: 


1. Sheet metal, with screw-fastened closures and baked-enamel protective finish. 


2. Mounting base to secure boiler to concrete base. 


2.3 BURNER 


A. Burner designed to fire gas. 


B. Welded construction with multivane, stainless-steel, flame-retention diffuser. 


C. Single-tip retractable nozzle for low-pressure air-atomizing burner. 


D. Mount burner to permit unrestricted access to combustion chamber. 


E. Burner Operation:  full modulating control to return to low-fire position for ignition. 


1. Gas-Fired Burner:  10 to 1 turndown. 


F. Burner Fuel Combustion Efficiency: Minimum 99.9 percent. 


G. Gas Pilot: Premix type with automatic electric ignition, complete with electronic flame scanner to 


monitor the pilot, so primary fuel valve cannot open until pilot flame has been established. 


H. Manual adjustments not required to operate at varying loads. 


I. Performance shall be repeatable after changes in firing rate. 


J. Control devices and sequence shall comply with ASME CSD-1 and or UL requirements. 


K. Damper: Designed to provide accurate control of combustion air with minimum hysteresis. 


Damper shall close when boiler is off. 
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2.4 BLOWER 


A. Combustion air supplied by a forced-draft blower assembly that is isolated to reduce vibration and 


noise. 


B. Mount blower integral to burner or on hinged front access door to permit unrestricted access to 


combustion chamber. 


C. Centrifugal type, with a forward-curve, backward-inclined airfoil or radial blade wheel. 


D. Blower and drive assembly shall be controlled through boiler's integral controls in response boiler 


manufacturer's prescribed sequence of operation that is coordinated with burner and fuel train to 


achieve performance indicated. 


1. Where indicated or required to achieve performance, provide blower with unit-mounted 


variable-frequency controller to vary blower speed in response to prescribed control set 


point and changes in operating conditions. 


2. Variable-speed fan operation shall be checked for resonant frequencies and adjusted to 


provide no resonant frequencies throughout entire operating range. 


E. Blower Drive Assembly:  direct drive. 


F. Blower Motor: 


1. General Requirements:  


a. Efficiency: Premium efficient. 


b. Enclosure:  Open dripproof or totally enclosed, fan cooled. 


c. Insulation Class: F. 


d. Service Factor: 1.15. 


e. Motors operated through variable-frequency controllers shall be inverter duty rated 


according to NEMA MG-1. 


2. Motor Sizes: Minimum size as indicated and large enough so driven load does not require 


motor to operate in service factor. 


2.5 GAS TRAIN 


A. Comply with USCG insurance underwriter requirements. In absence of specific requirements, 


comply with more stringent requirements indicated. 


B. Main gas piping train shall include: 


1. Threaded pressure tapping with threaded plug upstream and downstream of valve and 


regulator. 


2. One manually operated, lubricated plug cock, ball valve, or butterfly valve upstream and 


downstream of all valves and accessories. 


3. One main pressure regulator with vent. 


4. Primary and secondary automatic valves to operate simultaneously. 
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5. Manually operated gas valve with threaded plug located downstream of both automatic gas 


valves to permit leakage testing. 


6. Normally open, full port electrically operated valve in a vent pipe connected between 


automatic valves. 


7. Pressure gage with isolation `valve located upstream and downstream of pressure regulator 


and at inlet to burner. Nominal 2-inch diameter face with graduated scale to indicate gas 


pressure. Gage shall have normal operating pressure of about 50 percent of full range. 


8. Proof of closure switch for each motor-operated valve and pressure regulator. 


9. Low-gas-pressure and high-gas-pressure switch. 


C. Control devices and sequence shall comply with ASME CSD-1 requirements. 


D. Main gas valves shall be wired to close automatically in the event of power failure, low water 


level, or any safety shutdown condition. 


E. Mount pilot and main gas trains on side of boiler and support from boiler base. 


2.6 FLUE-GAS RECIRCULATION 


A. Equip boiler with packaged flue-gas recirculation system if required to satisfy emission 


requirements. 


B. Complete package integrating burner, combustion-air blower and damper, fuel train, and controls. 


Provide interconnecting external ducting if required by manufacturer's design. 


2.7 HOT-WATER BOILER TRIM 


A. Include devices sized to comply with ASME B31.1. 


B. Water Temperature Controllers: Operating, firing rate, and high limit. 


C. Safety Relief Valve: ASME rated. 


D. Pressure and Temperature Gage: Minimum 3-1/2-inch-diameter, combination water-pressure and -


temperature gage. Gages shall have operating-pressure and -temperature ranges, so normal 


operating range is about 50 percent of full range. 


E. Boiler Air Vent: Automatic. 


F. Drain Valve: Minimum NPS ¾ hose-end valve with threaded cap and chain. 


2.8 CONTROLS 


A. Boiler operating controls shall include the following devices and features: 


1. Control transformer(s) with fuse protection, as required by manufacturer, to implement 


requirements indicated. Provide transformer with 25 percent spare capacity. 


2. Set-Point Adjust: Operating and alarm set points shall be field adjustable. 
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B. Operating Controls for Hot-Water Boilers: 


1. Sequence of Operation: Indicated on Drawings. 


C. Boiler Emergency Shutdown: Interlock with field-installed boiler emergency shutdown switch to 


shut down boiler when activated. Manufacturer to furnish break-glass-type switch with permanent 


nameplate titled "Boiler Emergency Shutdown" for field installation. 


D. Burner Safety Controls for Hot-Water Boilers: To maintain safe operating conditions, burner 


safety controls limit burner operation. 


1. High Cutoff:  Manual reset stops burner if operating conditions rise above boiler design 


temperature. 


2. Low-Water Cutoff Switch: Electronic probe shall prevent burner operation on low water. 


Cutoff switch shall be manual-reset type. 


3. Auxiliary Low-Water Cutoff Switch: Electronic probe shall prevent burner operation on 


low-water alarm limit. Cutoff switch shall be manual-reset type. 


4. Audible Alarm: Factory mounted on control panel with silence switch; shall sound alarm for 


above conditions. 


E. Burner Flame Safeguard Controls: 


1. Factory equipped with flame safeguard control and infrared flame scanner. 


2. Microprocessor-based, solid-state control having sequence and flame-on visual indication 


and fault code indications of flame safeguard trip functions. 


3. Control shall include dynamic self-check logic. 


4. Control shall have a fixed operating sequence incapable of being manually altered that 


includes start, prepurge, pilot and main fuel ignition run, and postpurge cycles. 


5. Control shall be nonrecycle type for maximum safety that shall shut down the burner and 


indicate, as a minimum, the following trip functions: 


a. Pilot and main flame failure. 


b. High- and low-fire proving switch faults. 


c. Running interlocks open. 


d. False flame signal and fuel valve open. 


6. Control shall include a run/test switch to allow interruptions to sequence just after prepurge 


and during pilot ignition trial, and run cycles for adjustments to firing rate motor, damper 


linkages, and pilot flame for minimum turndown tests. 


F. Combustion-Air Controls: Factory equipped with motor-operated combustion-air damper and 


blower control to regulate burner fire according to load demand. 


G. Oxygen Trim Control: 


1. Provide oxygen trim system to continuously monitor and display oxygen concentrations in 


boiler flue gas and adjust fuel and airflow to maintain an adjustable oxygen-level set point. 


2. System shall compensate for changes in ambient temperature, barometric pressure, 


humidity, and variations in fuel characteristics. 
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H. Surface Blowdown Control: Provide a conductivity sensor and control circuitry to operate an 


automatic control valve in surface blowdown piping to maintain total dissolved solids (TDS) 


within boiler manufacturer's prescribed level. 


I. DDC System Interface: Factory install hardware and software to enable system to monitor, control, 


and display boiler status and alarms. 


1. Hardwired I/O Points: 


a. Monitoring: On/off status, common trouble alarm low-water-level alarm. 


b. Control: On/off operation, hot-water-supply temperature set-point adjustment. 


2. Communication Interface: ASHRAE 135 (BACnet) communication interface shall enable 


control system operator to remotely control on/off and capacity of boiler and monitor the 


boiler operation from an operator workstation. Control features are available, and 


monitoring points are displayed locally at boiler-control panel through the interface. 


J. Integrated Boiler-Control System: 


1. Integral control of burner management for flame safety, boiler modulation, and operator 


interface functions with features and functions indicated. 


2. Factory preconfigured. 


3. Utilizing solid-state controls and sensors to provide various control functions, including the 


following: 


a. Automatic sequencing of the boiler through standby, prepurge, pilot flame 


establishing period, main flame establishing period, run, flame proving and lockout, 


and postpurge. 


b. Full modulating control of air and fuel through Proportional-Integral-Derivative 


(PID) algorithm. 


c. Thermal shock protection. 


d. High and low limit alarms and shutdowns. 


4. Local operator interface through color touch screen graphical display for setup, monitoring, 


and data acquisition. 


a. Manual control of the boiler firing rate using control screens to increment or 


decrement firing rate. 


b. Indication of burner management controller status and diagnostics. 


c. Display of system alarms and faults. 


d. Display of history of alarms and faults. 


e. Display of recommendations for troubleshooting of fault conditions. 


f. Display of water-level indication and alarm(s). 


g. Stack flue-gas, combustion-air, and shell water-temperature indication. 


h. Boiler efficiency calculation and display. 


i. Low-fire hold with minimum temperature control. 


j. Assured low-fire cutoff (ALFCO). 


k. High stack temperature annunciation with auto cutoff. 


l. Audible alarm and silencing through touch screen intervention. 


5. Fully integrated control of the following: 







P/N 4532525 


Page 167 of 236 
 


a. Blower operation and combustion-air damper for varying operating conditions. 


b. Oxygen trim and monitoring to compensate for combustion-air variations. 


c. Parallel positioning for independent fuel and air control for enhanced fuel efficiency. 


d. Multiple boiler lead/lag control with hot standby. 


e. Draft control for maintaining proper and consistent draft for enhanced fuel efficiency. 


6. LAN/WAN interface with remote monitoring software to allow remote monitoring 


independent of control system interface. 


K. Control Enclosures: 


1. NEMA 250, Type 1. 


a. Provide enclosure with integral vents, fans, heater, and air conditioner as required to 


automatically control temperature inside enclosure within safe operating limits of 


devices installed within the enclosure. 


2. Wiring shall be numbered and color-coded to match wiring diagram. Provide a laminated 


wiring diagram located inside enclosure. 


3. Mounted on boiler assembly at a location convenient to operator. 


4. Provide hinged full-size door with key lock. Provide common key for all locks. 


5. Enclosure shall consist of multiple sections divided by a partition with a separate hinged 


door for each section. One section shall house low-voltage controls and other section shall 


house line voltage controls. 


6. Enclosure shall house the following: 


a. Control transformers with fuses. 


b. Labeled terminal strips. 


c. Controller(s) to provide control and alarm functions indicated. 


d. Audible indication of safety alarms. 


7. Face of enclosure shall provide the following: 


a. Visual indication of operating components and alarms. 


b. Auto/local capability to allow operator to manually operate boiler locally. 


c. Audible alarm-silence capability. 


d. Labels for switches, lights, and displays to provide clear indication of service. 


L. Control Instrument Enclosures: Control instruments and devices that are mounted on the boiler 


assembly and cannot be installed inside the control enclosure shall have same or higher level of 


protection indicated for control enclosures. 


M. Control Cable and Wire: 


1. Control cable and wiring shall be numbered and color-coded to match wiring diagram. 


2. Install cable and wiring located outside of enclosure(s) in a raceway. Use flexible conduit to 


make final terminations. Provide watertight installation for applications exposed to 


moisture. 
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2.9 ELECTRICAL POWER 


A. Single-Point Field Power Connection: Factory-installed and -wired switches, motor controllers, 


transformers, and other electrical devices necessary shall provide a single-point field power 


connection to boiler. 


1. Enclosure: NEMA 250, Type 1. 


a. Enclosure shall have integral vents, fans, heat, and air conditioner as required to 


automatically control temperature inside enclosure within safe operating limits of 


devices installed within the enclosure. 


b. Mounted on boiler assembly at a location convenient to operator. 


c. Enclosure shall have hinged full-size door with key lock with common key for all 


locks. 


2. Wiring shall be numbered and color-coded to match wiring diagram. Provide a laminated 


wiring diagram located inside enclosure. 


3. Install wiring outside of an enclosure in a raceway. Make final connections to motors using 


flexible conduit. Provide watertight installation for applications exposed to moisture. 


4. Field power interface shall be to fused disconnect switch. Withstanding rating of 


disconnecting means shall protect equipment. Coordinate requirements with field electrical 


power source. 


5. Provide branch power circuit to each motor and to controls with a disconnect switch or 


circuit breaker. 


6. Provide each motor with NEMA-rated motor controller, hand-off-auto switch, and 


overcurrent protection. Provide variable-frequency controller with manual bypass and line 


reactors for each variable-speed motor indicated. 


7. Provide transformer with fuses and power wiring to power a 20-A 120-V duplex receptacle 


mounted in each boiler control panel for use in connecting analytical and testing equipment. 


2.10 CAPACITIES AND CHARACTERISTICS 


A. As scheduled on drawings. 


2.11 SOURCE QUALITY CONTROL 


A. Test and inspect factory-assembled boilers, before shipping, according to 2010 ASME Boiler and 


Pressure Vessel Code. 


B. Burner and Hydrostatic Test: 


1. Factory adjust burner to eliminate excess oxygen, carbon dioxide, oxides of nitrogen 


emissions, and carbon monoxide in flue gas and to achieve performance requirements 


indicated. 


2. Perform hydrostatic test of pressure vessel, piping, and trim of assembled boiler. 
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PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Before boiler installation, examine roughing-in for concrete equipment bases, anchor-bolt sizes 


and locations, and flue; piping; controls; and electrical connections to verify actual locations, sizes, 


and other conditions affecting boiler performance, maintenance, and operations. 


1. Boiler locations indicated on Drawings are approximate. Determine exact locations before 


roughing-in for flue, piping, controls, and electrical connections. 


B. Examine areas where boilers will be installed for suitable conditions. 


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


3.2 BOILER INSTALLATION 


A. Coordinate size and location of bases. Cast anchor-bolt inserts into concrete bases. Concrete, 


reinforcement, and formwork requirements are specified with concrete. 


B. Equipment Mounting: 


1. Install boilers on cast-in-place concrete equipment base(s).  


 


2. Comply with requirements for vibration isolation devices. 


C. Install gas-fired boilers according to NFPA 54. 


D. Assemble and install boiler trim, components, and accessories that are not factory installed. 


E. Install control and electrical devices furnished with boiler that are not factory mounted. 


F. Install control and power wiring to field-mounted control and electrical devices furnished with 


boiler that are not factory installed. 


G. Perform boil-out and cleaning procedures according to manufacturer's written instructions after 


completion of hydrostatic testing and before performing other field tests. Boiler manufacturer's 


factory-authorized representative shall witness boil-out and cleaning procedures. Following boil-


out and cleaning procedures, boiler shall be washed and flushed until water leaving boiler is clear. 


H. Protect boiler fireside and waterside from corrosion. 


1. Before boiler is filled with water, protect by dry storage method recommended by boiler 


manufacturer. 


2. After boiler is filled with water, and left not fired for more than 10 days, protect by wet 


storage method recommended by boiler manufacturer. 
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3.3 PIPING CONNECTIONS 


A. Piping installation requirements are specified in other Sections. Drawings indicate general 


arrangement of piping, fittings, and specialties. 


B. Where installing piping adjacent to boiler(s), allow space for service and maintenance. 


C. Connect gas piping to boiler gas-train inlet with dirt leg, shutoff valve, and union or flange. Piping 


shall be at least full size of gas-train connection. Provide a reducer if required. 


D. Connect hot-water piping to supply- and return-boiler tappings with shutoff valve and union or 


flange at each connection. 


E. Connect feedwater piping to inlet- and discharge-flue-gas economizer connections with union or 


flange at each connection. Provide each connection with shutoff valve and other accessories 


indicated and recommended by manufacturer. 


F. Install piping from safety relief valves to nearest floor drain. 


G. Install piping from safety valves and drip-pan elbows. Extend piping from safety valves and 


terminate to vent outdoors. Extend piping from drip-pan elbow drain to nearest floor drain. 


H. Install piping from equipment drain connection to nearest floor drain. Piping shall be at least full 


size of connection. Provide an isolation valve if required. 


3.4 FLUE CONNECTIONS 


A. The boiler shall be installed and vented with a direct vent system.  The flue shall be Category IV 


approved Stainless-Steel sealed vent material terminating at the roof with the manufacturer’s 


specified vent termination.  A separate pipe shall supply combustion air directly to the boiler from 


the outside.  The air inlet pipe must be sealed and may be other materials listed in the Installation 


manual.  The boiler’s total combined air intake length shall not exceed 100 equivalent feet.  The 


boiler’s total combined exhaust venting length shall not exceed 100 equivalent feet.  


3.5 CONTROLS CONNECTIONS 


A. Install control and electrical power wiring to field-mounted control devices. 


B. Connect control wiring between boilers and other equipment to interlock operation as required, to 


provide a complete and functioning system. 


C. Connect control wiring between boiler control interface and DDC control system for remote 


monitoring and control of boilers. 


3.6 FIELD QUALITY CONTROL 


A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 


inspect components, assemblies, and equipment installations, including connections. 







P/N 4532525 


Page 171 of 236 
 


B. Perform the following tests and inspections with the assistance of a factory-authorized service 


representative: 


1. Perform installation and startup checks according to manufacturer's written instructions. 


2. Hydrostatic Leak Test: Repair leaks and retest until no leaks exist. 


3. Operational Test: Start units to confirm proper motor rotation and unit operation. Adjust air-


fuel ratio and combustion. 


4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 


equipment. 


a. Burner Test: Adjust burner to eliminate excess oxygen, carbon dioxide, oxides of 


nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion 


efficiency. 


b. Check and adjust initial operating set points and high- and low-limit safety set points 


of fuel supply, water level, and water temperature. 


c. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 


C. Boiler will be considered defective if it does not pass tests and inspections. 


D. Prepare test and inspection reports. 


E. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 


provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to two 


visits to Project during other-than-normal occupancy hours for this purpose. 


3.7 DEMONSTRATION 


A. Engage a factory-authorized service representative to train USCG's maintenance personnel to 


adjust, operate, and maintain boilers. 







P/N 4532525 


Page 172 of 236 
 


SECTION 236423 


AIR-COOLED, SCROLL WATER CHILLERS 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions apply to this Section. 


1.2 SUMMARY 


A. Section includes packaged, air-cooled, electric-motor-driven, scroll water chillers. 


1.3 DEFINITIONS 


A. BAS: Building automation system. 


B. COP: Coefficient of performance. The ratio of the rate of heat removal to the rate of energy input 


using consistent units for any given set of rating conditions. 


C. DDC: Direct digital control. 


D. EER: Energy-efficiency ratio. The ratio of the cooling capacity given in Btu/h to the total power 


input given in watts at any given set of rating conditions. 


E. GFI: Ground fault interrupt. 


F. IPLV: Integrated part-load value. A single-number part-load efficiency figure of merit for a single 


chiller calculated per the method defined by AHRI 550/590 and referenced to AHRI standard 


rating conditions. 


G. I/O: Input/output. 


H. kW/Ton: The ratio of total power input of the chiller in kilowatts to the net refrigerating capacity 


in tons at any given set of rating conditions. 


I. NPLV: Nonstandard part-load value. A single number part-load efficiency figure of merit for a 


single chiller calculated per the method defined by AHRI 550/590 and intended for operating 


conditions other than the AHRI standard rating conditions. 


J. SCCR: Short-circuit current rating. 


K. TEAO: Totally enclosed air over. 


L. TENV: Totally enclosed nonventilating. 
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1.4 ACTION SUBMITTALS 


A. Product Data: For each type of product. 


1. Include refrigerant, rated capacities, operating characteristics, and furnished specialties and 


accessories. 


2. Minimum evaporator flow rate. 


3. Refrigerant capacity of water chiller. 


4. Oil capacity of water chiller. 


5. Fluid capacity of evaporator. 


6. Characteristics of safety relief valves. 


 


B. Shop Drawings: Complete set of manufacturer's prints of water chiller assemblies, control panels, 


sections and elevations, and unit isolation. Include the following: 


1. Assembled unit dimensions. 


2. Weight and load distribution. 


3. Required clearances for maintenance and operation. 


4. Size and location of piping and wiring connections. 


5. Diagrams for power, signal, and control wiring. 


1.5 INFORMATIONAL SUBMITTALS 


A. Coordination Drawings: 


1. Plans, drawn to scale, on which the following items are shown and coordinated with each 


other, using input from installers of the items involved: 


a. Structural supports. 


b. Piping roughing-in requirements. 


c. Wiring roughing-in requirements, including spaces reserved for electrical equipment. 


d. Access requirements, including working clearances for mechanical controls and 


electrical equipment, and tube pull and service clearances. 


2. Coordination drawings showing plan, section and elevation views, drawn to scale. 


3. Each view to show screened background with the following: 


a. Column grids, beams, columns, and concrete housekeeping pads. 


b. Layout with walls, floors, and roofs, including each room name and number. 


c. Equipment and products of other trades that are located in vicinity of chillers and part 


of final installation, such as plumbing systems. 


B. Certificates: For certification required in "Quality Assurance" Article. 


C. Installation instructions. 


D. Source quality-control reports. 


E. Startup service reports. 
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F. Sample Warranty: For warranty. 


1.6 CLOSEOUT SUBMITTALS 


A. Operation and Maintenance Data: For each water chiller to include in emergency, operation, and 


maintenance manuals. 


1.7 MAINTENANCE MATERIAL SUBMITTALS 


A. Tool kit to include the following: 


1. A tool kit specially designed by chiller manufacturer for use in servicing chiller(s) 


furnished. 


2. Special tools required to service chiller components not readily available to USCG service 


personnel in performing routine maintenance. 


3. Lockable case with hinged cover, marked with large and permanent text to indicate the 


special purpose of tool kit, such as "Chiller Tool Kit." Text size shall be at least 1 inch high. 


4. A list of each tool furnished. Permanently attach the list to underside of case cover. Text 


size shall be at least 1/2 inch high. 


1.8 QUALITY ASSURANCE 


A. AHRI Certification: Certify chiller according to AHRI 590 certification program. 


1.9 WARRANTY 


A. Warranty: Manufacturer agrees to repair or replace components of water chillers that fail in 


materials or workmanship within specified warranty period. 


1. Extended warranties include, but are not limited to, the following: 


a. Complete chiller including refrigerant and oil charge. 


b. Complete compressor and drive assembly including refrigerant and oil charge. 


c. Refrigerant and oil charge. 


1) Loss of refrigerant charge for any reason due to manufacturer's product defect 


and product installation. 


d. Parts and labor. 


2. Warranty Period: Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 


2.1 PERFORMANCE REQUIREMENTS 


A. Site Altitude: Chiller shall be suitable for altitude at which installed without affecting performance 


indicated. Make adjustments to affected chiller components to account for site altitude. 


B. Performance Tolerance: Comply with the following in lieu of AHRI 550/590: 


1. Allowable Capacity Tolerance: Zero percent. 


2. Allowable Full-Load Energy Efficiency Tolerance: Zero percent. 


3. Allowable Part-Load Energy Efficiency Tolerance: Zero percent. 


C. AHRI Rating: Rate water chiller performance according to requirements in AHRI 550/590. 


D. ASHRAE Compliance: ASHRAE 15 for safety code for mechanical refrigeration. 


E. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - 


"Heating, Ventilating, and Air-Conditioning." 


F. ASME Compliance: Fabricate and stamp water chiller heat exchangers to comply with ASME 


Boiler and Pressure Vessel Code. 


G. Comply with NFPA 70. 


H. Comply with requirements of UL 1995, "Heating and Cooling Equipment," and include label by a 


qualified testing agency showing compliance. 


I. Operation Following Loss of Normal Power: 


1. Equipment, associated factory- and field-installed controls, and associated electrical 


equipment and power supply connected to backup power system shall automatically return 


equipment and associated controls to the operating state occurring immediately before loss 


of normal power without need for manual intervention by an operator when power is 


restored either through a backup power source, or through normal power if restored before 


backup power is brought on-line. 


2. See drawings for equipment served by backup power systems. 


3. Provide means and methods required to satisfy requirement even if not explicitly indicated. 


J. Outdoor Installations: 


1. Chiller shall be suitable for outdoor installation indicated. Provide adequate weather 


protection to ensure reliable service life over a 25-year period with minimal degradation due 


to exposure to outdoor ambient conditions. 


2. Chillers equipped to provide safe and stable operation while achieving performance 


indicated when operating at extreme outdoor temperatures encountered by the installation. 


Review historical weather database and provide equipment that can operate at extreme 


outdoor temperatures recorded over past 30-year period. 
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2.2 MANUFACTURED UNITS 


A. Description: Factory-assembled and run-tested water chiller complete with compressor(s), 


compressor motors and motor controllers, remote evaporator, condenser with fans, electrical 


power, controls, and indicated accessories. 


B. Fabricate water chiller mounting base with reinforcement strong enough to resist water chiller 


movement during a seismic event when water chiller is anchored to field support structure. 


C. Sound-reduction package shall have the following: 


1. Acoustic enclosure around compressors. 


2. Reduced-speed fans with acoustic treatment. 


3. Designed to reduce sound level without affecting performance. 


D. Security Package: Security grilles with fasteners for additional protection of compressors, 


evaporator, and condenser coils. Grilles shall be coated for corrosion resistance and shall be 


removable for service access. 


2.3 CABINET 


A. Base: Galvanized-steel base extending the perimeter of water chiller. Secure frame and 


compressors to base. 


B. Frame: Rigid galvanized-steel frame secured to base and designed to support cabinet, condenser, 


control panel, and other chiller components not directly supported from base. 


C. Casing: Galvanized steel. 


D. Finish: Coat base, frame, and casing with a corrosion-resistant coating capable of withstanding a 


500-hour salt-spray test according to ASTM B117. 


2.4 COMPRESSOR-DRIVE ASSEMBLIES 


A. Compressors: 


1. Description: Positive-displacement direct drive with hermetically sealed casing. 


2. Each compressor provided with suction and discharge service valves, crankcase oil heater, 


and suction strainer. 


a. For multiple compressor assemblies, it is acceptable to isolate each compressor 


assembly in lieu of each compressor. 


3. Operating Speed: Nominal 3600 rpm for 60-Hz applications. 


4. Capacity Control: On-off compressor cycling. 


a. Digital compressor unloading is an acceptable alternative to achieve capacity control. 
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5. Oil Lubrication System: Automatic pump with strainer, sight glass, filling connection, filter 


with magnetic plug or removable magnet in sump, and initial oil charge. 


a. Manufacturer's other standard methods of providing positive lubrication are 


acceptable in lieu of an automatic pump. 


6. Vibration Isolation: Mount individual compressors on vibration isolators. 


a. For multiple compressor assemblies, it is acceptable to isolate each compressor 


assembly in lieu of each compressor. 


B. Compressor Motors: 


1. Hermetically sealed and cooled by refrigerant suction gas. 


2. High-torque, two-pole induction type with inherent thermal-overload protection on each 


phase. 


C. Compressor Motor Controllers: 


1. Across the Line: NEMA ICS 2, Class A, full voltage, nonreversing. 


2.5 REFRIGERATION 


A. Refrigerant: R-410A. Classified as Safety Group A1 according to ASHRAE 34. 


B. Refrigerant Compatibility: Parts exposed to refrigerants shall be fully compatible with refrigerants, 


and pressure components shall be rated for refrigerant pressures. 


C. Refrigerant Circuit: Each circuit shall include an electronic-expansion valve, refrigerant charging 


connections, a hot-gas muffler, compressor suction and discharge shutoff valves, a liquid-line 


shutoff valve, a replaceable-core filter-dryer, a sight glass with moisture indicator, a liquid-line 


solenoid valve, and an insulated suction line. 


D. Refrigerant Isolation: Factory install positive shutoff isolation valves in the compressor discharge 


line and the refrigerant liquid-line to allow the isolation and storage of the refrigerant charge in the 


chiller condenser. 


1. For multiple compressor assemblies, it is acceptable to isolate each compressor assembly in 


each circuit in lieu of each compressor. 


E. Pressure Relief Device: 


1. Comply with requirements in ASHRAE 15, ASHRAE 147, and applicable portions of 


ASME Boiler and Pressure Vessel Code: Section VIII, Division 1. 


2. Select and configure pressure relief devices to protect against corrosion and inadvertent 


release of refrigerant. 


3. ASME-rated, spring-loaded, pressure relief valve; single- or multiple-reseating type. 


Pressure relief valve(s) shall be provided for each heat exchanger. 
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2.6 REMOTE EVAPORATOR 


A. Brazed Plate: 


1. Direct-expansion, single-pass, brazed-plate design. 


2. Type 304 stainless-steel construction. 


3. Code Compliance: Tested according to ASME Boiler and Pressure Vessel Code. 


4. Fluid Nozzles: Terminate with mechanical-coupling end connections for connection to field 


piping or as required for installation. 


5. Inlet Strainer: Factory-furnished, 20-mesh strainer for field installation in supply piping to 


evaporator. Manufacturer has option to factory install strainer. 


B. Flow Switch: Factory-furnished flow switch wired to chiller operating controls. 


C. Remote-Mounting Kit: Designed for remote field mounting where indicated. Provide kit for field 


installation. 


2.7 AIR-COOLED CONDENSER 


A. Coil(s) with integral subcooling on each circuit. 


B. Aluminum Microchannel Coils: 


1. Series of flat tubes containing a series of multiple, parallel-flow microchannels layered 


between refrigerant header manifolds. 


2. Single- or multiple-pass arrangement. 


3. Construct fins, tubes, and header manifolds of aluminum alloy treated with a corrosion-


resistant coating. 


C. Fans: Direct-drive propeller type with statically and dynamically balanced fan blades, arranged for 


vertical air discharge. 


D. Fan Motors: TENV or TEAO enclosure, with sealed and permanently lubricated bearings, and 


having built-in overcurrent- and thermal-overload protection. 


1. Overcurrent- and thermal-overload protection not integral to motor is acceptable if provided 


with chiller electrical power package. 


E. Fan Guards: Removable steel safety guards with corrosion-resistantcoating. 


2.8 INSULATION 


A. Closed-cell, flexible, elastomeric thermal insulation complying with ASTM C534, Type I for 


tubular materials and Type II for sheet materials. 


1. Thickness:  1-1/2 inches. 


B. Adhesive: As recommended by insulation manufacturer. 
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C. Factory-applied insulation over all cold surfaces of chiller capable of forming condensation. 


Components shall include, but not be limited to, evaporator, evaporator water boxes including 


nozzles, refrigerant suction pipe from evaporator to compressor, cold surfaces of compressor, 


refrigerant-cooled motor, and auxiliary piping. 


1. Apply adhesive to 100 percent of insulation contact surface. 


2. Before insulating steel surfaces, prepare surfaces for paint, and prime and paint as indicated 


for other painted components. Do not insulate unpainted steel surfaces. 


3. Seal seams and joints to provide a vapor barrier. 


4. After adhesive has fully cured, paint exposed surfaces of insulation to match other painted 


parts. 


5. Manufacturer has option to factory or field insulate chiller components to reduce potential 


for damage during installation. 


6. Field-Applied Insulation: 


a. Components that are not factory insulated shall be field insulated to comply with 


requirements indicated. 


b. Manufacturer shall be responsible for chiller insulation whether factory or field 


installed to ensure that manufacturer is the single point of responsibility for chillers. 


c. Manufacturer's factory-authorized service representative shall instruct and supervise 


installation of field-applied insulation. 


d. After field-applied insulation is complete, paint insulation to match factory-applied 


finish. 


2.9 ELECTRICAL 


A. Factory installed and wired, and functionally tested at factory before shipment. 


B. Factory-installed and -wired switches, motor controllers, transformers, and other electrical devices 


necessary shall provide a single-point field power connection to water chiller. 


C. House in a unit-mounted, NEMA 250, Type 3R enclosure with hinged access door with lock and 


key or padlock and key. 


D. Wiring shall be numbered and color-coded to match wiring diagram. 


E. Factory wiring shall be located outside of an enclosure in araceway. Terminal connections shall be 


made with not more than a 24-inch length of liquidtight or flexible metallic conduit. 


F. Field power interface shall be to NEMA KS 1, heavy-duty, nonfused disconnect switch. Minimum 


SCCR according to UL 508 shall be as required by electrical power distribution system, but not 


less than 42,000 A. 


G. Overload relay sized according to UL 1995, or an integral component of water chiller control 


microprocessor. 


H. Phase-Failure and Undervoltage: Solid-state sensing with adjustable settings. 


I. Controls Transformer: Unit-mounted transformer with primary and secondary fuses and sized with 


enough capacity to operate electrical load plus spare capacity. 
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J. Control Relays: Auxiliary and adjustable time-delay relays, or an integral to water chiller 


microprocessor. 


K. Service Receptacle: 


1. Unit-mounted, 120-V GFI duplex receptacle. 


2. Power receptacle from chiller internal electrical power wiring. 


L. Indicate the following for water chiller electrical power supply: 


1. Current, phase to phase, for all three phases. 


2. Voltage, phase to phase and phase to neutral for all three phases. 


3. Three-phase real power (kilowatts). 


4. Three-phase reactive power (kilovolt amperes reactive). 


5. Power factor. 


6. Running log of total power versus time (kilowatt hours). 


7. Fault log, with time and date of each. 


2.10 CONTROLS 


A. Factory installed and wired, and functionally tested at factory before shipment. 


B. Standalone, microprocessor based, with all memory stored in nonvolatile memory so that 


reprogramming is not required on loss of electrical power. 


C. Enclosure: Share enclosure with electrical power devices or provide a separate enclosure of 


matching construction. 


D. Operator Interface: Keypad or pressure-sensitive touch screen. Multiple-character, digital display. 


Display the following: 


1. Date and time. 


2. Operating or alarm status. 


3. Operating hours. 


4. Outside-air temperature if required for chilled-water reset. 


5. Temperature and pressure of operating set points. 


6. Chilled-water entering and leaving temperatures. 


7. Refrigerant pressures in evaporator and condenser. 


8. Saturation temperature in evaporator and condenser. 


9. No cooling load condition. 


10. Elapsed time meter (compressor run status). 


11. Pump status. 


12. Antirecycling timer status. 


13. Percent of maximum motor amperage. 


14. Current-limit set point. 


15. Number of compressor starts. 


16. Alarm history with retention of operational data before unit shutdown. 


E. Control Functions: 
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1. Manual or automatic startup and shutdown time schedule. 


2. Capacity control based on evaporator leaving-fluid temperature. 


3. Capacity control compensated by rate of change of evaporator entering-fluid temperature. 


4. Chilled-water entering and leaving temperatures, control set points, and motor load limit.  


5. Current limit and demand limit. 


6. External water chiller emergency stop. 


7. Antirecycling timer. 


8. Automatic lead-lag switching. 


9. Ice-building mode. 


F. Manual-Reset Safety Controls: The following conditions shall shut down water chiller and require 


manual reset: 


1. Low evaporator pressure or high condenser pressure. 


2. Low chilled-water temperature. 


3. Refrigerant high pressure. 


4. High or low oil pressure. 


5. High oil temperature. 


6. Loss of chilled-water flow. 


7. Loss of condenser-water flow. 


8. Control device failure. 


G. DDC System Interface: Factory-install hardware and software to enable system to monitor, 


control, and display chiller status and alarms. 


1. Hardwired I/O Points: 


a. Monitoring: On/off status, common trouble alarm. 


b. Control: On/off operation, chilled-water discharge temperature set-point adjustment. 


2. Communication Interface: ASHRAE 135 (BACnet) communication interface shall enable 


control system operator to remotely control and monitor the water chiller from an operator 


workstation. Control features and monitoring points displayed locally at water chiller 


control panel shall be available through DDC system for HVAC. 


H. Factory-installed wiring outside of enclosures shall be in NFPA 70-complaint raceway. 


2.11 ACCESSORIES 


A. Factory-furnished neoprene isolators for field installation. 


2.12 CAPACITIES AND CHARACTERISTICS 


A. As scheduled on drawings. 


2.13 MATERIALS 


A. Steel: 


1. ASTM A36 for carbon structural steel. 


2. ASTM A568 for steel sheet. 
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B. Stainless Steel: 


1. Manufacturer's standard grade for casing. 


2. Manufacturer's standard type, ASTM A240 for bare steel exposed to airstream or moisture. 


C. Galvanized Steel: ASTM A653. 


D. Aluminum: ASTM B209. 


E. Corrosion-Resistant Coating: Coat with a corrosion-resistant coating capable of withstanding a 


3000-hour salt-spray test according to ASTM B117. 


1. Standards: 


a. ASTM B117 for salt spray. 


b. ASTM D2794 for minimum impact resistance of 100 in-lb. 


c. ASTM B3359 for cross hatch adhesion of 5B. 


2.14 SOURCE QUALITY CONTROL 


A. Perform functional test of water chillers before shipping. 


B. Factory test and inspect evaporator according to ASME Boiler and Pressure Vessel Code: 


Section VIII, Division 1. Stamp with ASME label. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Before water chiller installation, examine roughing-in for equipment support, anchor-bolt sizes and 


locations, piping, controls, and electrical connections to verify actual locations, sizes, and other 


conditions affecting water chiller performance, maintenance, and operations. 


1. Water chiller locations indicated on Drawings are approximate. Determine exact locations 


before roughing-in for piping, controls, and electrical connections. 


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


3.2 WATER CHILLER INSTALLATION 


A. Coordinate sizes and locations of bases with actual equipment provided. Cast anchor-bolt inserts 


into concrete bases. 


B. Coordinate sizes, locations, and anchoring attachments of structural-steel support structures with 


actual equipment provided. 


C. Install water chillers on support structure indicated. 


D. Equipment Mounting: 


1. Install water chillers on cast-in-place concrete equipment bases. 
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2. Comply with requirements for vibration isolation devices. 


E. Maintain manufacturer's recommended clearances for service and maintenance. 


F. Maintain clearances required by governing code. 


G. Chiller manufacturer's factory-trained service personnel shall charge water chiller with refrigerant 


if not factory charged and fill with oil if not factory installed. 


H. Install separate devices furnished by manufacturer and not factory installed. 


1. Chillers shipped in multiple major assemblies shall be field assembled by chiller 


manufacturer's factory-trained service personnel. 


3.3 PIPING CONNECTIONS 


A. Where installing piping adjacent to chillers, allow space for service and maintenance. 


B. Evaporator Fluid Connections: 


1. Connect to evaporator inlet with shutoff valve, strainer, flexible connector, thermometer, 


and plugged tee with pressure gage. 


2. Connect to evaporator outlet with shutoff valve, balancing valve, flexible connector, flow 


switch, thermometer, plugged tee with pressure gage, and drain connection with valve. 


3. Make connections to water chiller with a union or mechanical coupling. 


C. Connect each drain connection with a drain valve, full size of drain connection. 


D. Connect each chiller vent connection with an automatic vent, full size of vent connection. 


3.4 ELECTRICAL POWER CONNECTIONS 


A. Provide nameplate for each electrical connection indicating electrical equipment designation and 


circuit number feeding connection. Nameplate shall be laminated phenolic layers of black with 


engraved white letters at least 1/2 inch (13 mm) high. Locate nameplate where easily visible. 


3.5 CONTROLS CONNECTIONS 


A. Install control and electrical power wiring to field-mounted control devices. 


B. Connect control wiring between chillers and other equipment to interlock operation as required to 


provide a complete and functioning system. 


C. Connect control wiring between chiller control interface and DDC system for remote monitoring 


and control of chillers. 


D. Provide nameplate on face of chiller control panel indicating control equipment designation 


serving chiller and the I/O point designation for each control connection. Nameplate shall be 


laminated phenolic layers of black with engraved white letters at least 1/2 inch high. 
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3.6 STARTUP SERVICE 


A. Engage a factory-authorized service representative to perform startup service. 


B. Inspect field-assembled components, equipment installation, and piping and electrical connections 


for proper assemblies, installations, and connections. 


C. Complete installation and startup checks according to manufacturer's written instructions and 


perform the following: 


1. Verify that refrigerant charge is sufficient and water chiller has been leak tested. 


2. Verify that pumps are installed and functional. 


3. Verify that thermometers and gages are installed. 


4. Operate water chiller for run-in period. 


5. Check bearing lubrication and oil levels. 


6. Verify that refrigerant pressure relief device for chillers installed indoors is vented outside. 


7. Verify proper motor rotation. 


8. Verify static deflection of vibration isolators, including deflection during water chiller 


startup and shutdown. 


9. Verify and record performance of chilled-water flow and low-temperature interlocks. 


10. Verify and record performance of water chiller protection devices. 


11. Test and adjust controls and safeties. Replace damaged or malfunctioning controls and 


equipment. 


D. Visually inspect chiller for damage before starting. Repair or replace damaged components, 


including insulation. Do not start chiller until damage that is detrimental to operation has been 


corrected. 


E. Prepare a written startup report that records results of tests and inspections. 


3.7 DEMONSTRATION 


A. Engage a factory-authorized service representative to train USCG's maintenance personnel to 


adjust, operate, and maintain water chillers. 


1. Instructor shall be factory trained and certified. 


2. Provide not less than eight hours of training. 


3. Train personnel in operation and maintenance and to obtain maximum efficiency in plant 


operation. 


4. Provide instructional videos showing general operation and maintenance that are 


coordinated with operation and maintenance manuals. 


5. Obtain USCG sign-off that training is complete. 


6. USCG training shall be held at Project site. 
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SECTION 237423 


PACKAGED, INDIRECT-FIRED, OUTDOOR, HEATING-ONLY MAKEUP-AIR UNITS 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions apply to this Section. 


1.2 SUMMARY 


A. Section includes outdoor, indirect, gas-fired, heating-only, makeup air units, including the 


following components: 


1. Casings. 


2. Outdoor-air intake hood. 


3. Roof curbs. 


4. Fans, drives, and motors. 


5. Air filtration. 


6. Dampers. 


7. Indirect, gas-fired burners. 


8. Unit control panel. 


9. Controls. 


10. Accessories. 


1.3 ACTION SUBMITTALS 


A. Product Data: For each outdoor, indirect, gas-fired, heating-only, makeup air unit. 


1. Include construction details, material descriptions, dimensions of individual components 


and profiles, and finishes. 


2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 


specialties and accessories. 


3. Include unit dimensions and weight. 


4. Fans: 


a. Include certified fan-performance curves with system operating conditions indicated. 


b. Include certified fan-sound power ratings. 


c. Include fan construction and accessories. 


d. Include motor ratings, electrical characteristics, and motor accessories. 


5. Include filters with performance characteristics. 


6. Include direct, gas-fired burners with performance characteristics. 


7. Include dampers, including housings, linkages, and operators. 


B. Shop Drawings: For each outdoor, indirect, gas-fired heating and ventilating unit. 
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1. Include plans, elevations, sections, and mounting details. 


2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 


clearances, method of field assembly, components, and location and size of each field 


connection. 


3. Detail fabrication and assembly of gas-fired heating and ventilating units, as well as 


procedures and diagrams. 


4. Include diagrams for power, signal, and control wiring. 


C. Delegated-Design Submittal: For vibration isolation indicated to comply with performance 


requirements and design criteria, including analysis data signed and sealed by the qualified 


professional engineer responsible for their preparation. 


1. Include design calculations for selecting vibration isolators and for designing vibration 


isolation bases. 


1.4 INFORMATIONAL SUBMITTALS 


A. Coordination Drawings: Floor plans and other details, or BIM model, drawn to scale, showing the 


items described in this Section, and coordinated with all building trades. 


B. Sample Warranty: For manufacturer's warranty. 


C. Product Certificates: Submit certification that specified equipment will withstand wind forces 


identified in "Performance Requirements" Article. 


1. Basis for Certification: Indicate whether withstand certification is based on actual test of 


assembled components or on calculations. 


2. Dimensioned Outline Drawings of Equipment Unit: Identify center of wind force and locate 


and describe mounting and anchorage provisions. 


3. Detailed description of equipment anchorage devices on which the certification is based and 


their installation requirements. 


D. Startup service reports. 


E. Field quality-control reports. 


1.5 CLOSEOUT SUBMITTALS 


A. Operation and Maintenance Data: For indirect, gas-fired, makeup air units to include in 


emergency, operation, and maintenance manuals. 


1.6 WARRANTY 


A. Warranty: Manufacturer agrees to repair or replace components of indirect, gas-fired heating and 


ventilating units that fail in materials or workmanship within specified warranty period. 


1. Warranty Period for Entire Unit: Manufacturer's standard, but not less than one year(s) from 


date of Substantial Completion. 
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2. Warranty Period for Heat Exchangers: Not less than five years from date of Substantial 


Completion. 


PART 2 - PRODUCTS 


2.1 PERFORMANCE REQUIREMENTS 


A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 


an NRTL, and marked for intended location and application. 


B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of units and 


components. 


C. ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 


Equipment" and Section 7 - "Construction and Startup." 


D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - 


"Heating, Ventilating, and Air-Conditioning." 


E. Delegated Design: Engage a qualified professional engineer, to design vibration isolation, 


including comprehensive engineering analysis by a qualified professional engineer, using 


performance requirements and design criteria indicated. 


2.2 CAPACITIES AND CHARACTERISTICS 


A. As scheduled on drawings. 


B. Filters: 


1. Minimum Efficiency Reporting Value and Average Arrestance: 


a. MERV Rating and Corresponding Average Arrestance: MERV 8, and corresponding 


average arrestance according to ASHRAE 52.2. 


2.3 UNIT CASINGS 


A. General Fabrication Requirements for Casings: 


1. Forming: Form walls, roofs, and floors with at least two breaks at each joint. 


2. Casing Joints: Sheet metal screws or pop rivets, factory sealed with water-resistant sealant. 


3. Makeup Air Unit Mounting Frame: Formed galvanized-steel channel or structural channel 


supports, designed for low deflection, welded with integral lifting lugs. 


B. Configuration: Horizontal unit with horizontal discharge for roof-mounting installation. 


C. Double-Wall Construction: 
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1. Outside Casing Wall: Galvanized steel, minimum 18 gauge thick, with manufacturer's 


standard finish. 


2. Inside Casing Wall: 


a. Inside Casing, Burner Section: Galvanized steel, solid, minimum 14-gauge thick 


steel. 


b. Inside Casing, All Other Sections: Galvanized steel solid steel. 


3. Floor Plate: Galvanized steel, minimum 18 gauge thick. 


4. Casing Insulation: 


a. Materials: Glass-fiber blanket or board insulation, Type I or Type II ASTM C1071. 


b. Insulation Thickness: 1 inch. 


c. Thermal Break: Provide continuity of insulation with no through-casing metal in 


casing walls, floors, or roof of unit. 


5. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in 


ASHRAE 62.1. 


D. Panels and Doors: 


1. Panels: 


a. Fabrication: Formed and reinforced, with same materials and insulation thickness as 


casing. 


b. Fasteners: Two or more camlock type for panel lift-out operation. Arrangement shall 


allow panels to be opened against airflow. 


c. Gasket: Neoprene, applied around entire perimeters of panel frames. 


d. Size: Large enough to allow unobstructed access for inspection and maintenance of 


unit's internal components. 


2. Doors: 


a. Fabrication: Formed and reinforced with same materials and insulation thickness as 


casing. 


b. Hinges: A minimum of two ball-bearing hinges or stainless steel piano hinge and two 


wedge-lever-type latches, operable from inside and outside. Arrange doors to be 


opened against airflow. Provide safety latch retainers on doors so that doors do not 


open uncontrollably. 


c. Gasket: Neoprene, applied around entire perimeters of panel frames. 


d. Size: Large enough to allow unobstructed access for inspection and maintenance of 


unit's internal components. 


3. Locations and Applications: 


a. Fan Section:  Doors. 


b. Access Section: Doors. 


c. Gas-Fired Burner Section:  Doors. 


d. Damper Section:  Doors. 


e. Filter Section:  Doors large enough to allow periodic removal and installation of 


filters. 
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f. Mixing Section: Doors. 


2.4 OUTDOOR-AIR INTAKE HOOD 


A. Type: Manufacturer's standard hood. 


B. Materials: Match cabinet. 


C. Bird Screen: Comply with requirements in ASHRAE 62.1. 


D. Configuration: Designed to inhibit wind-driven rain and snow from entering unit. 


2.5 ROOF CURBS 


A. Materials: Galvanized steel with corrosion-protection coating, watertight gaskets, and factory-


installed wood nailer; complying with NRCA standards. 


1. Curb Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B. 


a. Materials: ASTM C 1071, Type I or Type II. 


b. Thickness:  2 inches. 


2. Application: Factory applied with adhesive and mechanical fasteners to the internal surface 


of curb. 


a. Liner Adhesive: Comply with ASTM C 916, Type I. 


b. Mechanical Fasteners: Galvanized steel, suitable for adhesive attachment, mechanical 


attachment, or welding attachment to duct without damaging liner when applied as 


recommended by manufacturer and without causing leakage in cabinet. 


c. Liner materials applied in this location shall have air-stream surface coated with a 


temperature-resistant coating or faced with a plain or coated fibrous mat or fabric 


depending on service air velocity. 


d. Liner Adhesive: Comply with ASTM C 916, Type I. 


B. Curb Height: 14 inches. 


C. Wind and Seismic Restraints: Metal brackets compatible with the curb and casing, painted to 


match unit, used to anchor unit to the curb, and designed for loads at Project site.  


2.6 FANS, DRIVES, AND MOTORS 


A. Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous 


operation at maximum-rated fan speed and motor horsepower. 


B. Fans: Centrifugal, rated according to AMCA 210; galvanized steel; mounted on solid-steel shaft. 


1. Shafts: With field-adjustable alignment. 
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2. Shaft Bearings: Heavy-duty, self-aligning, permanently lubricated ball bearings with an L50 


rated life of 100,000 hours according to ABMA 9. 


3. Housings: Formed- and reinforced-steel panels to form curved scroll housings with shaped 


cutoff and spun-metal inlet bell. 


4. Mounting: For internal vibration isolation. Factory-mount fans with manufacturer's standard 


vibration isolation mounting devices having a minimum static deflection of 1 inch. 


5. Shaft Lubrication Lines: Extended to a location outside the casing. 


6. Flexible Connector: Factory fabricated with a fabric strip minimum 3-1/2 inches wide, 


attached to two strips of minimum 2-3/4-inch-wide by 0.028-inch-thick, galvanized-steel 


sheet. 


a. Flexible Connector Fabric: Glass fabric, double coated with neoprene. Fabrics, 


coatings, and adhesives shall comply with UL 181, Class 1. 


C. Drives: Factory-mounted V-belt drive, with adjustable alignment and belt tensioning, and with 1.5 


service factor based on fan motor. 


D. Motors: 


1. Comply with NEMA designation, temperature rating, service factor, and efficiency 


requirements for motors. 


2. Motor Sizes: Maximum sizes as indicated. If not indicated, large enough so driven load will 


not require motor to operate in service factor range above 1.0. 


3. Enclosure: Open, dripproof. 


4. Efficiency: Premium efficient as defined in NEMA MG 1. 


2.7 AIR FILTRATION 


A. Panel Filters: 


1. Description:  Pleated factory-fabricated, self-supported, disposable air filters with holding 


frames. 


2. Filter Unit Class: UL 900. 


3. Media: Interlaced glass, synthetic or cotton fibers coated with nonflammable adhesive and 


antimicrobial coating. 


4. Filter-Media Frame: Beverage board with perforated metal retainer, or metal grid, on outlet 


side. 


B. Adhesive, Sustainability Projects: As recommended by air-filter manufacturer and with a VOC 


content of 80 g/L or less. 


C. Side-Access Filter Mounting Frames: 


1. Particulate Air Filter Frames: Match inner casing and outer casing material, and insulation 


thickness. Galvanized steel track. 


a. Sealing: Incorporate positive-sealing device to ensure seal between gasketed material 


on channels to seal top and bottom of filter cartridge frames to prevent bypass of 


unfiltered air. 
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2.8 DAMPERS 


A. Outdoor- and Return-Air Dampers: Low-leakage, double-skin, airfoil-blade, galvanized-steel 


dampers with compressible jamb seals and extruded-vinyl blade edge seals in opposed-blade 


arrangement with zinc-plated steel operating rods rotating in sintered bronze or nylon bearings 


mounted in a single galvanized-steel frame, and with operating rods connected with a common 


linkage. Leakage rate shall not exceed 4 cfm/sq. ft. at 1-inch wg and 8 cfm/sq. ft. at 4-inch wg . 


B. Electronic Damper Operators: 


1. Direct-coupled type designed for minimum 60,000 full-stroke cycles at rated torque. 


2. Electronic damper position indicator shall have visual scale indicating percent of travel and 


2- to 10-V dc, feedback signal. 


3. Operator Motors: 


a. Comply with NEMA designation, temperature rating, service factor, enclosure type, 


and efficiency requirements for motors. 


b. Size to operate with sufficient reserve power to provide smooth modulating action or 


two-position action. 


c. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil immersed 


and sealed. Equip spring-return motors with integral spiral-spring mechanism in 


housings designed for easy removal for service or adjustment of limit switches, 


auxiliary switches, or feedback potentiometer. 


4. Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running torque of 


150 in. x lbf and breakaway torque of 300 in. x lbf. 


5. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft.  Size for running and breakaway 


torque of 150 in. x lbf. 


6. Size dampers for running torque calculated as follows: 


a. Parallel-Blade Damper with Edge Seals: 7 inch-lb/sq. ft. of damper. 


b. Opposed-Blade Damper with Edge Seals: 5 inch-lb/sq. ft. of damper. 


c. Parallel-Blade Damper without Edge Seals: 4 inch-lb/sq. ft of damper. 


d. Opposed-Blade Damper without Edge Seals: 3 inch-lb/sq. ft. of damper. 


e. Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities of 1000 to 2500 


fpm Increase running torque by 1.5. 


f. Dampers with 3- to 4-Inch wg of Pressure Drop or Face Velocities of 2500 to 3000 


fpm: Increase running torque by 2.0. 


7. Coupling: V-bolt and V-shaped, toothed cradle. 


8. Overload Protection: Electronic overload or digital rotation-sensing circuitry. 


9. Fail-Safe Operation: Mechanical, spring-return mechanism with external, manual gear 


release on nonspring-return actuators. 


10. Power Requirements (Two-Position Spring Return): 24 V dc. 


11. Power Requirements (Modulating): Maximum 10 VA at 24 V ac or 8 W at 24 V dc. 


12. Proportional Signal: 2 to 10 V dc or 4 to 20 mA, and 2- to 10-V dc position feedback signal. 


13. Temperature Rating: Minus 22 to plus 122 deg F. 


14. Run Time: 12 seconds open, 5 seconds closed. 
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2.9 INDIRECT-FIRED GAS BURNER 


A. Description: Factory assembled, piped, and wired; and complying with ANSI Z21.47 and with 


NFPA 54. 


B. CSA Approval: Designed and certified by and bearing label of CSA. 


C. Burners:  Stainless steel. 


1. Rated Minimum Turndown Ratio: 30 to 1. 


2. Fuel: Natural gas. 


3. Ignition: Electronically controlled electric spark with flame sensor. 


4. Gas Control Valve:  Modulating. 


5. Gas Train: Regulated, redundant, 24-V ac gas valve assembly containing pilot solenoid 


valve, electronic-modulating temperature control valve, pilot filter, pressure regulator, pilot 


shutoff, and manual shutoff all in one body. 


D. Venting, Power: Power vented, with integral, motorized centrifugal fan interlocked with gas valve. 


E. Heat Exchanger:  Stainless steel. 


F. Heat-Exchanger Drain Pan: Stainless steel. 


G. Safety Controls: 


1. Gas Manifold: Safety switches and controls complying with ANSI standards. 


2. Vent Flow Verification: Differential pressure switch to verify open vent. 


3. High Limit: Thermal switch or fuse to stop burner. 


4. Purge-period timer shall automatically delay burner ignition and bypass low-limit control. 


5. Airflow Proving Switch: Differential pressure switch senses correct airflow before 


energizing pilot. 


6. Automatic-Reset, High-Limit Control Device: Stops burner and closes main gas valve if 


high-limit temperature is exceeded. 


7. Safety Lockout Switch: Locks out ignition sequence if burner fails to light after three tries. 


Controls are reset manually by turning the unit off and on. 


8. Control Transformer: 24 V ac. 


2.10 UNIT CONTROL PANEL 


A. Factory-wired, fuse-protected control transformer, connection for power supply and field-wired 


unit to remote control panel. 


B. Control Panel: Surface-mounted panel, with engraved plastic cover and the following lights and 


switches: 


1. On-off-auto fan switch. 


2. Heat-vent-off switch. 


3. Supply-fan operation indicating light. 


4. Heating operation indicating light. 


5. Thermostat. 
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6. Damper position potentiometer. 


7. Dirty-filter indicating light operated by unit-mounted differential pressure switch. 


8. Safety-lockout indicating light. 


9. Enclosure: NEMA 250, Type 4. 


2.11 CONTROLS 


A. Control Devices: 


1. Remote Thermostat: Adjustable room thermostat with temperature readout. 


2. Remote Setback Thermostat: Adjustable room thermostat without temperature readout. 


3. Static-Pressure Transmitter: Nondirectional sensor with suitable range for expected input, 


and temperature compensated. 


4. Timers, Seven Day: 


a. Programming-switch timer with synchronous-timing motor and seven-day dial. 


b. Continuously charged, nickel-cadmium-battery-driven, eight-hour, power-failure 


carryover. 


c. Multiple-switch trippers. 


d. Minimum of two and maximum of eight signals per day with two normally open and 


two normally closed output contacts. 


5. Timers, Solid State: 


a. Programmable time control with four separate programs. 


b. 24-hour battery carryover; individual on-off-auto switches for each program. 


c. 365-day calendar with 20 programmable holidays. 


d. Choice of fail-safe operation for each program. 


e. System fault alarm. 


B. Fan Control, Timer: Timer starts and stops indirect-fired heating and ventilating unit and exhaust 


fan(s). 


C. Outdoor-Air Damper Control, 100 Percent Outdoor-Air Units: Outdoor-air damper shall open 


when supply fan starts, and close when fan stops. 


D. Temperature Control: 


1. Operates gas valve to maintain discharge-air temperature with factory-mounted sensor in 


blower outlet. 


2. Operates gas valve to maintain space temperature with wall-mounting, field-wired 


sensor with temperature adjustment. 


3. Timer shall select remote setback thermostat to maintain space temperature at 50 deg F. 


4. Burner Control, Stepped: Two or four steps of control using one or two burner sections in 


series. 


5. Burner Control, Modulating: 20 to 100 percent modulation of the firing rate. 10 to 100 


percent with dual burner units. 







P/N 4532525 


Page 194 of 236 
 


E. Interface with DDC System for HVAC: Factory-installed hardware and software to enable the 


DDC system for HVAC to monitor, control, and display status and alarms of heating and 


ventilating unit. 


1. Hardwired Points: 


a. Room temperature. 


b. Discharge-air temperature. 


c. Burner operating. 


2. ASHRAE 135.1 (BACnet) communication interface with the DDC system for HVAC shall 


enable the DDC system for HVAC operator to remotely control and monitor the heating and 


ventilating unit from an operator workstation. Control features and monitoring points 


displayed locally at heating and ventilating unit control panel shall be available through the 


DDC system for HVAC. 


2.12 ACCESSORIES 


A. Filter differential pressure switch with sensor tubing on either side of filter. Set for final filter 


pressure loss. 


B. Coil guards of painted, galvanized-steel wire. 


C. Hail guards of galvanized steel, painted to match casing. 


2.13 MATERIALS 


A. Steel: 


1. ASTM A36 for carbon structural steel. 


2. ASTM A568 for steel sheet. 


B. Stainless Steel: 


1. Manufacturer's standard grade for casing. 


2. Manufacturer's standard type, ASTM A240 for bare steel exposed to airstream or moisture. 


C. Galvanized Steel: ASTM A653. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine areas and conditions, with Installer present, for compliance with requirements for 


installation tolerances and other conditions affecting performance of the Work. 
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B. Examine roughing-in for piping, ducts, and electrical systems to verify actual locations of 


connections before equipment installation. 


C. Verify cleanliness of airflow path to include inner-casing surfaces, filters, coils, turning vanes, fan 


wheels, and other components. 


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


3.2 INSTALLATION 


A. Roof Curb: Install on roof structure or concrete base, level and secure, according to 


AHRI Guideline B. Install units on curbs and coordinate roof penetrations and flashing with roof 


construction. Secure units to upper curb rail, and secure curb base to roof framing or concrete base 


with anchor bolts. Coordinate sizes and locations of roof curbs with actual equipment. 


B. Unit Support: Install unit level on structural curbs. Coordinate roof penetrations and flashing with 


roof construction. Secure units to structural support with anchor bolts. Coordinate sizes and 


locations of curbs with actual equipment provided. 


C. Install gas-fired units in accordance with NFPA 54. 


D. Install controls and equipment shipped by manufacturer for field installation with indirect, gas-


fired heating and ventilating units. 


3.3 PIPING CONNECTIONS 


A. Drawings indicate general arrangement of piping, fittings, and specialties. 


1. Gas Piping: Schedule 40 black steel pipe and fittings. Connect gas piping with shutoff valve 


and union, and with sufficient clearance for burner removal and service. Make final 


connections of gas piping to unit with corrugated, stainless-steel tubing flexible connectors 


complying with ANSI LC 1/CSA 6.26 equipment connections. 


B. Where installing piping adjacent to heating and ventilating units, allow space for service and 


maintenance. 


3.4 DUCTWORK CONNECTIONS 


A. Duct Connections: Connect supply ducts to indirect-fired heating and ventilating units with 


flexible duct connectors.  


3.5 ELECTRICAL CONNECTIONS 


A. Install electrical devices furnished by manufacturer, but not factory mounted, according to 


NFPA 70 and NECA 1. 
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B. Install nameplate for each electrical connection, indicating electrical equipment designation and 


circuit number feeding connection. 


1. Nameplate shall be laminated acrylic or melamine plastic signs with a black background and 


engraved white letters at least 1/2 inch (13 mm) high. 


3.6 CONTROL CONNECTIONS 


A. Install control and electrical power wiring to field-mounted control devices. 


3.7 STARTUP SERVICE 


A. Engage a factory-authorized service representative to perform startup service. 


B. Complete installation and startup checks according to manufacturer's written instructions and 


perform the following: 


1. Inspect for visible damage to burner combustion chamber. 


2. Inspect casing insulation for integrity, moisture content, and adhesion. 


3. Verify that clearances have been provided for servicing. 


4. Verify that controls are connected and operable. 


5. Verify that filters are installed. 


6. Purge gas line. 


7. Inspect and adjust vibration isolators. 


8. Verify bearing lubrication. 


9. Inspect fan-wheel rotation for movement in correct direction without vibration and binding. 


10. Adjust fan belts to proper alignment and tension. 


C. Start unit according to manufacturer's written instructions. 


1. Complete startup sheets and attach copy with Contractor's startup report. 


2. Inspect and record performance of interlocks and protective devices; verify sequences. 


3. Operate unit for run-in period recommended by manufacturer. 


4. Perform the following operations for both minimum and maximum firing, and adjust burner 


for peak efficiency: 


a. Measure gas pressure at manifold. 


b. Measure combustion-air temperature at inlet to combustion chamber. 


c. Measure supply-air temperature and volume when burner is at maximum firing rate 


and when burner is off. Calculate useful heat to supply air. 


5. Calibrate thermostats. 


6. Adjust and inspect high-temperature limits. 


7. Inspect dampers, if any, for proper stroke and interlock with return-air dampers. 


8. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and 


normal and emergency shutdown. 


9. Measure and record airflow. Plot fan volumes on fan curve. 


10. Verify operation of remote panel, including pilot-operation and failure modes. Inspect the 


following: 
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a. High-limit heat. 


b. Alarms. 


11. After startup and performance testing, change filters, verify bearing lubrication, and adjust 


belt tension. 


12. Verify drain-pan performance. 


13. Verify outdoor-air damper operation. 


3.8 ADJUSTING 


A. Adjust initial temperature set points. 


B. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 


C. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion, 


provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to two 


visits to Project during other-than-normal occupancy hours for this purpose. 


3.9 CLEANING 


A. After completing system installation and testing, adjusting, and balancing makeup air unit and air-


distribution systems and after completing startup service, clean air-handling units internally to 


remove foreign material and construction dirt and dust. Clean fan wheels, cabinets, dampers, coils, 


and filter housings, and install new, clean filters. 


3.10 FIELD QUALITY CONTROL 


A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 


inspect components, assemblies, and equipment installations, including connections. 


B. Perform tests and inspections with the assistance of a factory-authorized service representative. 


C. Units will be considered defective if they do not pass tests and inspections. 


D. Prepare test and inspection reports. 


3.11 DEMONSTRATION 


A. Engage a factory-authorized service representative to train USCG’s maintenance personnel to 


adjust, operate, and maintain heating and ventilating units. 
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SECTION 238219 


FAN COIL UNITS 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Ducted fan coil units and accessories. 


1.3 ACTION SUBMITTALS 


A. Product Data: For each type of product. 


1. Include rated capacities, operating characteristics, and furnished specialties and accessories. 


B. Shop Drawings: 


1. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 


clearances, method of field assembly, components, and location and size of each field 


connection. 


2. Include diagrams for power, signal, and control wiring. 


C. Samples for Initial Selection: For units with factory-applied color finishes. 


1.4 INFORMATIONAL SUBMITTALS 


A. Coordination Drawings: Floor plans, reflected ceiling plans, and other details, drawn to scale, on 


which the following items are shown and coordinated with each other, based on input from 


installers of the items involved: 


1. Suspended ceiling components. 


2. Structural members to which fan coil units will be attached. 


3. Method of attaching hangers to building structure. 


4. Size and location of initial access modules for acoustical tile. 


5. Items penetrating finished ceiling, including the following: 


a. Lighting fixtures. 


b. Air outlets and inlets. 


c. Speakers. 


d. Sprinklers. 
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e. Access panels. 


6. Perimeter moldings. 


B. Field quality-control reports. 


C. Sample Warranty: For warranty. 


1.5 CLOSEOUT SUBMITTALS 


A. Operation and Maintenance Data: For fan coil units to include in emergency, operation, and 


maintenance manuals. 


1.6 QUALITY ASSURANCE 


A. Comply with NFPA 70. 


B. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 


Equipment" and Section 7 - "Construction and Startup." 


C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - 


"Heating, Ventilating, and Air-Conditioning." 


1.7 COORDINATION 


A. Coordinate layout and installation of fan coil units and suspension system components with other 


construction that penetrates or is supported by ceilings, including light fixtures, HVAC equipment, 


fire-suppression-system components, and partition assemblies. 


B. Coordinate size and location of wall sleeves for outdoor-air intake. 


1.8 WARRANTY 


A. Warranty: Manufacturer agrees to repair or replace components of condensing units that fail in 


materials or workmanship within specified warranty period. 


1. Warranty Period: Four years from date of Substantial Completion. 


PART 2 - PRODUCTS 


2.1 SYSTEM DESCRIPTION 


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. 
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2.2 DUCTED FAN COIL UNITS 


A. Fan Coil Unit Configurations: Row split. 


1. Number of Heating Coils: One with two-pipe system. 


B. Coil Section Insulation:  1/2-inch-thick, foil-faced glass fiber complying with ASTM C1071 and 


attached with adhesive complying with ASTM C916. 


1. Surface-Burning Characteristics: Insulation and adhesive shall have a combined maximum 


flame-spread index of 25 and smoke-developed index of 50 when tested according to 


ASTM E84 by a qualified testing agency. 


2. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements 


in ASHRAE 62.1. 


C. Drain Pans:  Stainless steel. Fabricate pans and drain connections to comply with ASHRAE 62.1. 


D. Chassis: Galvanized steel where exposed to moisture, with baked-enamel finish and removable 


access panel. Floor-mounting units shall have leveling screws. 


E. Cabinets: Steel with baked-enamel finish in manufacturer's standard paint color. 


F. Filters: Minimum arrestance and a minimum efficiency reporting value (MERV) according to 


ASHRAE 52.2 and all addendums. 


G. MERV Rating: 8 when tested according to ASHRAE 52.2. 


H. Hydronic Coils: Copper tube, with mechanically bonded aluminum fins spaced no closer than 0.1 


inch, rated for a minimum working pressure of 200 psig and a maximum entering-water 


temperature of 220 deg F. Include manual air vent and drain. 


I. Direct-Driven Fans: Double width, forward curved, centrifugal; with permanently lubricated, 


multispeed motor resiliently mounted in the fan inlet. Aluminum or painted-steel wheels, and 


painted-steel or galvanized-steel fan scrolls. 


1. Motors: 


a. Efficiency: Premium efficient. 


b. Enclosure:  Open dripproof or totally enclosed, fan cooled. 


c. Insulation Class: F. 


d. Service Factor: 1.15. 


e. Motors operated through variable-frequency controllers shall be inverter duty rated 


according to NEMA MG-1. 


2. Motor Sizes: Minimum size as indicated and large enough so driven load does not require 


motor to operate in service factor. 


J. Factory, Hydronic Piping Package:  ASTM B88, Type L copper tube with wrought-copper fittings 


and brazed joints. Label piping to indicate service, inlet, and outlet. 


1.   Three-way, two-position control valve for heating coil. 


2.  Hose Kits: Minimum 400-psig working pressure and operating temperatures from 33 to 211 


deg F. Tag hose kits to equipment designations. 
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a. Length: 24 inches. 


b. Minimum Diameter: As shown on drawings. 


3. Two-Piece Ball Valves: Bronze body with full-port, chrome-plated bronze ball; PTFE or 


TFE seats; and 600-psig minimum CWP rating and blowout-proof stem. 


4. Calibrated-Orifice Balancing Valves: Bronze body, ball type; 125-psig working pressure, 


250 deg F maximum operating temperature; with calibrated orifice or venturi, connections 


for portable differential pressure meter with integral seals, threaded ends, and a memory 


stop to retain set position. 


5. Automatic Flow-Control Valve: Brass or ferrous-metal body; 300-psig working pressure at 


250 deg F; with removable, corrosion-resistant, tamperproof, self-cleaning piston spring; 


factory set to maintain constant indicated flow with plus or minus 10 percent over 


differential pressure range of 2 to 80 psig. 


6. Y-Pattern Hydronic Strainers: Cast-iron body (ASTM A126, Class B); 125-psig working 


pressure; with threaded connections, bolted cover, perforated stainless-steel basket, and 


bottom drain connection. Include minimum NPS 1/2 hose-end, full-port, ball-type 


blowdown valve in drain connection. 


7. Wrought-Copper Unions: ASME B16.22. 


K. Basic Unit Controls: 


1. Control voltage transformer. 


2. Wall-mounting thermostat with the following features. 


a. Heat-cool-off switch. 


b. Fan on-auto switch. 


c. Fan-speed switch. 


d. Manual changeover. 


e. Adjustable deadband. 


f. Exposed set point. 


g. Exposed indication. 


h. Degree F indication. 


3.  Unoccupied-period-override push button. 


4. Data entry and access port. 


a. Input data includes room temperature, and humidity set points and occupied and 


unoccupied periods. 


b. Output data includes room temperature and humidity, supply-air temperature, 


entering-water temperature, operating mode, and status. 


L. DDC Terminal Controller: 


1. Scheduled Operation: Occupied and unoccupied periods on seven-day clock with a 


minimum of four programmable periods per day. 


2. Unoccupied-Period-Override Operation: Two hours. 


3. Unit Supply-Air Fan Operation: 


a. Occupied Periods: Fan runs continuously. 


b. Unoccupied Periods: Fan cycles to maintain room setback temperature. 


4. Hydronic-Cooling-Coil Operation: 
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a. Occupied Periods: Open control valve to maintain room temperature. 


b. Unoccupied Periods: Close control valve. 


5. Controller shall have volatile-memory backup. 


M. Interface with DDC System for HVAC Requirements: 


1. Interface relay for scheduled operation. 


2. Interface relay to provide indication of fault at the central workstation. 


3. Provide BACnet interface for central DDC system for HVAC workstation for the following 


functions: 


a. Adjust set points. 


b. Fan coil unit start, stop, and operating status. 


c. Data inquiry, includingsupply- and room-air temperature. 


d. Occupied and unoccupied schedules. 


N. Electrical Connection: Factory wire motors and controls for a single electrical connection. 


O. Capacities and Characteristics: As scheduled on drawings. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine areas, with Installer present, to receive fan coil units for compliance with requirements 


for installation tolerances and other conditions affecting performance of the Work. 


B. Examine roughing-in for piping and electrical connections to verify actual locations before fan coil 


unit installation. 


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


3.2 INSTALLATION 


A. Install fan coil units level and plumb. 


B. Install fan coil units to comply with NFPA 90A. 


C. Suspend fan coil units from structure with elastomeric hangers. 


D. Verify locations of thermostats, humidistats, and other exposed control sensors with Drawings and 


room details before installation. Install devices at same height as light switches above finished 


floor. 


E. Install new filters in each fan coil unit within two weeks after Substantial Completion. 
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3.3 CONNECTIONS 


A. Piping installation requirements are specified in other Sections. Drawings indicate general 


arrangement of piping, fittings, and specialties. Specific connection requirements are as follows: 


1. Install piping adjacent to machine to allow service and maintenance. 


2. Connect piping to fan coil unit factory hydronic piping package. Install piping package if 


shipped loose. 


B. Connect supply-air and return-air ducts to fan coil units with flexible duct connectors. Comply 


with safety requirements in UL 1995 for duct connections. 


C. Ground equipment. 


3.4 FIELD QUALITY CONTROL 


A. Perform the following tests and inspections with the assistance of a factory-authorized service 


representative: 


1. Operational Test: After electrical circuitry has been energized, start units to confirm proper 


motor rotation and unit operation. 


2. Operate electric heating elements through each stage to verify proper operation and 


electrical connections. 


3. Test and adjust controls and safety devices. Replace damaged and malfunctioning controls 


and equipment. 


B. Remove and replace malfunctioning units and retest as specified above. 


C. Prepare test and inspection reports. 


3.5 ADJUSTING 


A. Adjust initial temperature and humidity set points. 


B. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 


provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to two 


visits to Project during other-than-normal occupancy hours for this purpose. 


3.6 DEMONSTRATION 


A. Engage a factory-authorized service representative to train USCG’s maintenance personnel to 


adjust, operate, and maintain fan coil units. 
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SECTION 238239 


CABINET UNIT HEATERS 


PART 1 - GENERAL 


 


1.1 RELATED DOCUMENTS 


 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions apply to this Section. 


 


 


1.2 SUMMARY 


 


A. Section includes cabinet unit heaters with centrifugal fans and hot-water heating coils. 


 


 


1.3 DEFINITIONS 


 


A. CWP: Cold working pressure. 


 


B. PTFE: Polytetrafluoroethylene plastic. 


 


C. TFE: Tetrafluoroethylene plastic. 


 


 


1.4 ACTION SUBMITTALS 


 


A. Product Data: For each type of product. 


 


1. Include rated capacities, operating characteristics, furnished specialties, wiring diagram 


and accessories. 


 


B. Shop Drawings: 


 
1. Include plans and details of equipment assemblies. 


2. Include details of anchorages and attachments to structure and to supported equipment. 


 


C. Samples for Initial Selection: Finish colors for units with factory-applied color finishes. 


 


1.5 INFORMATIONAL SUBMITTALS 


 


A. Coordination Drawings: Floor plans or reflected ceiling plans, drawn to scale, on which the 


following items are shown and coordinated with each other, using input from installers of the 


items involved: 


 


1. Suspended ceiling components. 


2. Structural members to which cabinet unit heaters will be attached. 


3. Method of attaching hangers to building structure. 







P/N 4532525 


Page 205 of 236 
 


1.6 CLOSEOUT SUBMITTALS 


 


A. Operation and Maintenance Data: For cabinet unit heaters to include in emergency, operation, 


and maintenance manuals. 


PART 2 - PRODUCTS 


 


2.1  


 


A. 


 


B. 


DESCRIPTION 


 


Factory-assembled and -tested unit complying with AHRI 440. 


 


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. 


 
C. Comply with UL 2021. 


 


2.2 


  


PERFORMANCE REQUIREMENTS 


 
A. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 


Equipment" and Section 7 - "Construction and Startup." 


 
B. ASHRAE/IESNA 90.1 Compliance: Applicable requirements in ASHRAE/IESNA 90.1,  


Section 6 - "Heating, Ventilating, and Air-Conditioning." 


 


2.3 


  


COIL SECTION INSULATION 


 
A. Insulation Materials: ASTM C1071; surfaces exposed to airstream shall have erosion-resistant 


coating to prevent erosion of glass fibers. 


  
1. Thickness:  1/2 inch. 


2. Thermal Conductivity (k-Value): 0.26 Btu x in./h x sq. ft. at 75 deg F mean temperature. 


3. Fire-Hazard Classification: Maximum flame-spread index of 25 and smoke-developed 


index of 50 when tested according to ASTM E84. 
4. Adhesive: Comply with ASTM C916 and with NFPA 90A or NFPA 90B. 


5. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 


requirements in ASHRAE 62.1. 


2.4 CABINETS 


 


A. Material: Steel with baked-enamel finish with manufacturer's standard paint, in color selected 


by COR. 


1. Horizontal Unit, Exposed Bottom Panels: Minimum 0.0528-inch thick galvanized sheet 


steel, removable panels secured with tamperproof cam fasteners and safety chain. 


2. Recessed Flanges: Steel, finished to match cabinet. 


3. Control Access Door: Key operated. 


4. Base: Minimum 0.0528-inch thick steel, finished to match cabinet, 4 inches high with 


leveling bolts. 
5. Extended Piping Compartment: 8-inch wide piping end pocket. 
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6. False Back: Minimum 0.0428-inch- thick steel, finished to match cabinet. 


 


 


2.5 FILTERS 


 


A. Material: Glass fiber treated with adhesive, MERV 5. 


 


 


2.6 COILS 


 
A. Hot-Water Coil: Copper tube, with mechanically bonded aluminum fins spaced no closer than 


.1 inch and rated for a minimum working pressure of 200 psig and a maximum entering-water 


temperature of 220 °F. Include manual air vent and drain. 


 


 


2.7 CONTROLS 


 


A. Fan and Motor Board: Removable. 


 


1. Fan: Forward curved, double width, centrifugal, directly connected to motor; 


thermoplastic or painted-steel wheels and aluminum, painted-steel, or galvanized-steel 


fan scrolls. 
2. Motor: Permanently lubricated, multispeed; resiliently mounted on motor board. 


3. Wiring Terminations: Connect motor to chassis wiring with plug connection. 


 


B. Factory, Hot-Water Piping Package: ASTM B88, Type L copper tube with wrought-copper 


fittings and brazed joints. Label piping to indicate service, inlet, and outlet. 


 
1. Two-way, two-position control valve. 


2. Hose Kits: Minimum 400-psig working pressure, and operating temperatures from 33 to 


211 deg F. Tag hose kits to equipment designations. 


 
a. Length:  24 inches. 


b. Minimum Diameter: Equal to cabinet unit-heater connection size. 


 


3. Two-Piece, Ball Valves: Bronze body with full-port, chrome-plated bronze ball; PTFE or 


TFE seats; and 600-psig minimum CWP rating and blowout-proof stem. 


4. Calibrated-Orifice Balancing Valves: Bronze body, ball type, 125-psig working pressure, 


250 °F maximum operating temperature; with calibrated orifice or venture, connection 


for portable differential pressure meter with integral seals, threaded ends, and equipped 


with a memory stop to retain set position. 


5. Automatic Flow-Control Valve: Brass or ferrous-metal body, 300-psig working pressure 


at 250 °F, with removable, corrosion-resistant, tamperproof, self-cleaning piston spring; 


factory set to maintain constant indicated flow within plus or minus 10 percent of 


differential pressure range of 2 to 80 psig. 


6. Y-Pattern, Hot-Water Strainers: Cast-iron body (ASTM A126, Class B); 125-psig 


minimum working pressure; with threaded connections, bolted cover, perforated 


stainless-steel basket, and bottom drain connection. Include minimum NPS 1/2 threaded 


pipe and full-port ball valve in strainer drain connection. 
7. Wrought-Copper Unions: ASME B16.22. 
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C. Basic Unit Controls: 


 


1. Control voltage transformer. 


2. Unit-mounted thermostat with the following features: 


 


a. Heat-off switch. 


b. Fan on-auto switch. 


c. Manual fan-speed switch. 


d. Adjustable deadband. 


e. °F indication. 


 


D. Electrical Connection: Factory-wired motors and controls for a single field connection. 


 


 


2.8 CAPACITIES AND CHARACTERISTICS 


 


A. Cabinet: 


 


1. Horizontal, Fully Recessed: 


 
a. Air Inlet: Front, extruded-aluminum bar grille. 


b. Air Outlet: Front, extruded-aluminum bar grille. 


 


B. Fan: Refer to drawings for capacities and characteristics. 


 


C. Heating Capacity: Refer to drawings for capacities and characteristics. 


 


D. Hot-Water Heating Coil: Refer to drawings for capacities and characteristics. 


 
E. Filters: 


1. Thickness:  1 inch. 


 


F. Electrical Characteristics for Single-Point Connection: Refer to drawings for capacities and 


characteristics. 


PART 3 - EXECUTION 


 


 


3.1 EXAMINATION 


 


A. Examine areas to receive cabinet unit heaters for compliance with requirements for installation 


tolerances and other conditions affecting performance of the Work. 


 


B. Examine roughing-in for piping and electrical connections to verify actual locations before unit- 


heater installation. 


 


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


 


A. Install wall boxes in finished wall assembly; seal and weatherproof.  


 


B. Install cabinet unit heaters to comply with NFPA 90A. 


 


C. Suspend cabinet unit heaters from structure with elastomeric hangers. 


 


D. Install wall-mounted thermostats and switch controls in electrical outlet boxes at heights to 


match lighting controls. Verify location of thermostats and other exposed control sensors 


with Drawings and room details before installation. 


 


E. Install new filters in each fan-coil unit within two weeks of Substantial Completion. 


 


 


3.3 CONNECTIONS 


 


A. Install piping adjacent to machine to allow service and maintenance. 


 


B. Connect piping to cabinet unit heater's factory, hot-water piping package. Install the piping 


package if shipped loose. 


 


C. Comply with safety requirements in UL 1995. 


 


D. Unless otherwise indicated, install union and gate or ball valve on supply-water connection 


and union and calibrated balancing valve on return-water connection of cabinet unit heater. 


 


E. Ground equipment. 


 


F. Connect wiring. 


 


 


3.4 FIELD QUALITY CONTROL 


 


A. Perform the following tests and inspections: 


 


1. Operational Test: After electrical circuitry has been energized, start units to confirm 


proper motor rotation and unit operation. 


2. Test and adjust controls and safety devices. Replace damaged and malfunctioning 


controls and equipment. 


 


B. Units will be considered defective if they do not pass tests and inspections. 


 


 


3.5 ADJUSTING 


 


A. Adjust initial temperature set points. 
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SECTION 260519 


LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 


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. Copper building wire. 


2. Connectors and splices. 


1.3 ACTION SUBMITTALS 


A. Product Data: For each type of product. 


1.4 INFORMATIONAL SUBMITTALS 


A. Field quality-control reports. 


PART 2 - PRODUCTS 


2.1 COPPER BUILDING WIRE 


A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with 


an overall insulation layer or jacket, or both, rated 600 V or less. 


B. Standards: 


1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 


intended location and use. 


2. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 


"Wire and Cable Marking and Application Guide." 


C. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 


for stranded conductors. 


D. Conductor Insulation: 
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1. Type THHN and Type THWN-2: Comply with UL 83. 


2. Type XHHW-2: Comply with UL 44. 


2.2 CONNECTORS AND SPLICES 


A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, 


type, and class for application and service indicated; listed and labeled as defined in NFPA 70, 


by a qualified testing agency, and marked for intended location and use. 


B. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set 


screws, designed to connect conductors specified in this Section. 


C. Lugs: One piece, seamless, designed to terminate conductors specified in this Section. 


1. Material:  Bronze. 


PART 3 - EXECUTION 


3.1 CONDUCTOR MATERIAL APPLICATIONS 


A. Feeders: 


1. Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 


B. Branch Circuits: 


1. Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and larger. 


3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 


WIRING METHODS 


A. Feeders and Branch Circuits:  Type THHN/THWN-2, single conductors in raceway. 


B. VFC Output Circuits:  Type XHHW-2 in metal conduit. 


3.3 INSTALLATION, GENERAL 


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


B. Complete raceway installation between conductor and cable termination points prior to pulling 


conductors and cables. 


C. 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. 
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D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 


not damage cables or raceway. 


E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 


follow surface contours where possible. 


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-486B. 


B. Make splices, terminations, and taps that are compatible with conductor material. 


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


3.5 IDENTIFICATION 


A. Identify and color-code conductors and cables. 


B. Identify each spare conductor at each end with identity number and location of other end of 


conductor, and identify as spare conductor. 


3.6 FIRESTOPPING 


A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 


original fire-resistance rating of assembly. 


3.7 FIELD QUALITY CONTROL 


A. Administrant for Tests and Inspections: 


1. Administer and perform tests and inspections. 


B. Tests and Inspections: 


1. After installing conductors and cables and before electrical circuitry has been energized, 


test feeder conductors for compliance with requirements. 


2. Perform each of the following visual and electrical tests: 


a. Inspect exposed sections of conductor and cable for physical damage and correct 


connection according to the single-line diagram. 


b. Inspect compression-applied connectors for correct cable match and indentation. 


c. Inspect for correct identification. 


d. Inspect cable jacket and condition. 


e. Continuity test on each conductor and cable. 
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C. Cables will be considered defective if they do not pass tests and inspections. 


D. Prepare test and inspection reports to record the following: 


1. Procedures used. 


2. Results that comply with requirements. 


3. Results that do not comply with requirements, and corrective action taken to achieve 


compliance with requirements. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







P/N 4532525 


Page 213 of 236 
 


 


 


SECTION 260523 


CONTROL-VOLTAGE ELECTRICAL POWER CABLES 


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. Low-voltage control cabling. 


2. Control-circuit conductors. 


3. Identification products. 


1.3 DEFINITIONS 


A. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or 


for remote-control and signaling power-limited circuits. 


B. Plenum: A space forming part of the air distribution system to which one or more air ducts are 


connected. An air duct is a passageway, other than a plenum, for transporting air to or from 


heating, ventilating, or air-conditioning equipment. 


1.4 ACTION SUBMITTALS 


A. Product Data: For each type of product. 


PART 2 - PRODUCTS 


2.1 PERFORMANCE REQUIREMENTS 


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. Flame Travel and Smoke Density in Plenums: As determined by testing identical products 


according to NFPA 262, by a qualified testing agency. Identify products for installation in 


plenums with appropriate markings of applicable testing agency. 


1. Flame Travel Distance: 60 inches or less. 


2. Peak Optical Smoke Density: 0.5 or less. 
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3. Average Optical Smoke Density: 0.15 or less. 


C. Flame Travel and Smoke Density for Riser Cables in Non-Plenum Building Spaces: As 


determined by testing identical products according to UL 1666. 


D. Flame Travel and Smoke Density for Cables in Non-Riser Applications and Non-Plenum 


Building Spaces: As determined by testing identical products according to UL 1685. 


E. RoHS compliant. 


2.2 LOW-VOLTAGE CONTROL CABLE 


A. Paired Cable: NFPA 70, Type CMG. 


1. Multi-pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors. 


2. PVC insulation. 


3. Unshielded. 


4. PVC jacket. 


5. Flame Resistance: Comply with UL 1685. 


B. Plenum-Rated, Paired Cable: NFPA 70, Type CMP. 


1. Multi-pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors. 


2. PVC insulation. 


3. Unshielded. 


4. PVC jacket. 


5. Flame Resistance: Comply with NFPA 262. 


2.3 CONTROL-CIRCUIT CONDUCTORS 


A. Class 1 Control Circuits: Stranded copper, Type THHN/THWN-2, complying with UL 83 in 


raceway. 


B. Class 2 Control Circuits: Stranded copper, Type THHN/THWN-2, complying with UL 83 in 


raceway. 


C. Class 3 Remote-Control and Signal Circuits: Stranded copper, Type THHN/THWN-2, 


complying with UL 83 in raceway. 


PART 3 - EXECUTION 


3.1 INSTALLATION OF CONDUCTORS AND CABLES 


A. Comply with NECA 1. 


B. General Requirements for Cabling: 
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1. Cables serving a common system may be grouped in a common raceway. Install network 


cabling and control wiring and cable in separate raceway from power wiring. Do not 


group conductors from different systems or different voltages. 


2. Cold-Weather Installation: Bring cable to room temperature before dereeling. Do not use 


heat lamps for heating. 


C. Installation of Control-Circuit Conductors: 


1. Install wiring in raceways. 


2. Use insulated spade lugs for wire and cable connection to screw terminals. 


3.2 REMOVAL OF CONDUCTORS AND CABLES 


A. Remove abandoned conductors and cables. Abandoned conductors and cables are those 


installed that are not terminated at equipment and are not identified with a tag for future use. 


3.3 CONTROL-CIRCUIT CONDUCTORS 


A. Minimum Conductor Sizes: 


1. Class 1 remote-control and signal circuits; No 14 AWG. 


2. Class 2 low-energy, remote-control, and signal circuits; No. 16 AWG. 


3. Class 3 low-energy, remote-control, alarm, and signal circuits; No 12 AWG. 


3.4 IDENTIFICATION 


A. Identify each wire on each end and at each terminal with a number-coded identification tag. 


Each wire shall have a unique tag. 
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SECTION 260526 


GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 


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 grounding and bonding systems and equipment. 


PART 2 - PRODUCTS 


2.1 SYSTEM DESCRIPTION 


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. Comply with UL 467 for grounding and bonding materials and equipment. 


2.2 CONDUCTORS 


A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 


applicable Code or COR. 


B. Bare Copper Conductors: 


1. Solid Conductors: ASTM B3. 


2. Stranded Conductors: ASTM B8. 


3. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 


4. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 


inches wide and 1/16 inch thick. 


2.3 CONNECTORS 


A. Listed and labeled by an NRTL acceptable to COR for applications in which used and for 


specific types, sizes, and combinations of conductors and other items connected. 


B. Cable-to-Cable Connectors: Compression type, copper or copper alloy. 


C. Conduit Hubs: Mechanical type, terminal with threaded hub. 
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D. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head screw. 


PART 3 - EXECUTION 


3.1 APPLICATIONS 


A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 


No. 6 AWG and larger unless otherwise indicated. 


B. Grounding Conductors: Green-colored insulation with continuous yellow stripe. 


C. Conductor Terminations and Connections: 


1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 


3.2 EQUIPMENT GROUNDING 


A. Install insulated equipment grounding conductors with all feeders and branch circuits. 


3.3 INSTALLATION 


A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise 


indicated or required by Code. Avoid obstructing access or placing conductors where they may 


be subjected to strain, impact, or damage. 


B. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance 


except where routed through short lengths of conduit. 


1. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install 


bonding so vibration is not transmitted to rigidly mounted equipment. 


C. Connections: Make connections so possibility of galvanic action or electrolysis is minimized. 


Select connectors, connection hardware, conductors, and connection methods so metals in direct 


contact are galvanically compatible. 


1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make 


contact points closer in order of galvanic series. 


2. Make connections with clean, bare metal at points of contact. 


3. Coat and seal connections having dissimilar metals with inert material to prevent future 


penetration of moisture to contact surfaces. 


3.4 FIELD QUALITY CONTROL 


A. Perform tests and inspections. 


B. Tests and Inspections: 
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1. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 


electrical connections with a calibrated torque wrench according to manufacturer's 


written instructions. 


C. Grounding system will be considered defective if it does not pass tests and inspections. 


D. Prepare test and inspection reports. 
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SECTION 260529 


HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 


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. Steel slotted support systems. 


2. Nonmetallic slotted support systems. 


3. Conduit and cable support devices. 


PART 2 - PRODUCTS 


2.1 PERFORMANCE REQUIREMENTS 


A. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 


agency. Identify products with appropriate markings of applicable testing agency. 


1. Flame Rating: Class 1. 


2. Self-extinguishing according to ASTM D635. 


2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 


A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch-


diameter holes at a maximum of 8 inches o.c. in at least one surface. 


1. Standard: Comply with MFMA-4 factory-fabricated components for field assembly. 


2. Material for Channel, Fittings, and Accessories:  Galvanized steel. 


3. Channel Width:  Selected for applicable load criteria. 


4. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-


4. 


B. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed 


for types and sizes of raceway or cable to be supported. 


C. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their 


supports to building surfaces include the following: 
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1. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for 


attached structural element. 


2. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM F3125, 


Grade A325. 


3. Toggle Bolts:  All-steel springhead type. 


4. Hanger Rods: Threaded steel. 


PART 3 - EXECUTION 


3.1 APPLICATION 


A. Comply with the following standards for application and installation requirements of hangers 


and supports, except where requirements on Drawings or in this Section are stricter: 


1. NECA 1. 


2. NECA 101 


B. Provide firestopping materials and installation for penetrations through fire-rated walls, ceilings, 


and assemblies. 


C. Comply with requirements for raceways and boxes. 


D. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for 


EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in 


diameter. 


E. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted or 


other support system, sized so capacity can be increased by at least 25 percent in future without 


exceeding specified design load limits. 


1. Secure raceways and cables to these supports with single-bolt conduit clamps. 


3.2 SUPPORT INSTALLATION 


A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 


article. 


B. Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC and RMC 


may be supported by openings through structure members, according to NFPA 70. 


C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength 


will be adequate to carry present and future static loads within specified loading limits. 


Minimum static design load used for strength determination shall be weight of supported 


components plus 200 lb. 
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D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten 


electrical items and their supports to building structural elements by the following methods 


unless otherwise indicated by code: 


1. To Wood: Fasten with lag screws or through bolts. 


2. To New Concrete: Bolt to concrete inserts. 


3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor 


fasteners on solid masonry units. 


4. To Existing Concrete: Expansion anchor fasteners. 


5. To Steel:  Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with 


MSS SP-69. 


6. To Light Steel: Sheet metal screws. 


7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, 


panelboards, disconnect switches, control enclosures, pull and junction boxes, 


transformers, and other devices on slotted-channel racks attached to substrate. 


E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for 


reinforcing bars. 
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SECTION 260533 


RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 


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. Metal conduits and fittings. 


2. Nonmetallic conduits and fittings. 


3. Boxes, enclosures, and cabinets. 


1.3 DEFINITIONS 


A. GRC: Galvanized rigid steel conduit. 


PART 2 - PRODUCTS 


2.1 METAL CONDUITS AND FITTINGS 


A. Metal Conduit: 


1. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing 


agency, and marked for intended location and application. 


2. GRC: Comply with ANSI C80.1 and UL 6. 


3. IMC: Comply with ANSI C80.6 and UL 1242. 


4. EMT: Comply with ANSI C80.3 and UL 797. 


5. FMC: Comply with UL 1; zinc-coated steel or aluminum. 


6. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 


B. Metal Fittings: 


1. Comply with NEMA FB 1 and UL 514B. 


2. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing 


agency, and marked for intended location and application. 


3. Fittings, General: Listed and labeled for type of conduit, location, and use. 


4. Fittings for EMT: 


a. Material:  Steel or die cast. 


b. Type:  Set screw or compression. 
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5. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated 


for environmental conditions where installed, and including flexible external bonding 


jumper. 


6. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with 


overlapping sleeves protecting threaded joints. 


2.2 NONMETALLIC CONDUITS AND FITTINGS 


A. Nonmetallic Conduit: 


1. Listing and Labeling: Nonmetallic conduit shall be listed and labeled as defined in 


NFPA 70, by a qualified testing agency, and marked for intended location and 


application. 


2. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 


indicated. 


B. Nonmetallic Fittings: 


1. Fittings, General: Listed and labeled for type of conduit, location, and use. 


2. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type 


and material. 


3. Solvents and Adhesives: As recommended by conduit manufacturer. 


2.3 BOXES, ENCLOSURES, AND CABINETS 


A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 


installed in wet locations shall be listed for use in wet locations. 


B. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 


C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with 


gasketed cover. 


D. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 


E. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 


PART 3 - EXECUTION 


3.1 RACEWAY APPLICATION 


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


1. Exposed Conduit:  GRC. 


2. Concealed Conduit, Aboveground:  GRC. 


3. Underground Conduit: RNC, Type EPC-40-PVC, direct buried. 
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4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 


Electric Solenoid, or Motor-Driven Equipment):  LFMC. 


5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R. 


B. Indoors: Apply raceway products as specified below unless otherwise indicated: 


1. Exposed, Not Subject to Physical Damage:  EMT. 


2. Exposed and Subject to Severe Physical Damage:  GRC. Raceway locations include the 


following: 


a. Mechanical rooms. 


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:  GRC. 


6. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless 


steel in institutional and commercial kitchens and damp or wet locations. 


C. Minimum Raceway Size:  3/4-inch 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. Comply with NEMA FB 2.10. 


2. EMT: Use setscrew or compression, steel fittings. Comply with NEMA FB 2.10. 


3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 


NEMA FB 2.20. 


3.2 INSTALLATION 


A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 


on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. 


Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and 


number of floors. 


B. Do not install raceways or electrical items on any "explosion-relief" walls or rotating 


equipment. 


C. Do not fasten conduits onto the bottom side of a metal deck roof. 


D. 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. 


E. Complete raceway installation before starting conductor installation. 


F. Arrange stub-ups so curved portions of bends are not visible above finished slab. 
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G. Make bends in raceway using large-radius preformed ells. Field bending shall be according to 


NFPA 70 minimum radii requirements. Use only equipment specifically designed for material 


and size involved. 


H. Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated. Install 


conduits parallel or perpendicular to building lines. 


I. Support conduit within 12 inches of enclosures to which attached. 


J. 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. 


K. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install 


locknuts hand tight plus 1/4 turn more. 


L. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in 


the locknut area prior to assembling conduit to enclosure to assure a continuous ground path. 


M. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter 


or a guide to make cut straight and perpendicular to the length. 


N. 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 of slack at each end of pull wire. Cap 


underground raceways designated as spare above grade alongside raceways in use. 


O. Install raceway sealing fittings at accessible locations according to NFPA 70 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 according to NFPA 70. 


P. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or 


boxes are between the seal and the following changes of environments. Seal the interior of all 


raceways at the following points: 


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


spaces. 


2. Where an underground service raceway enters a building or structure. 


3. Conduit extending from interior to exterior of building. 


4. Conduit extending into pressurized zones that are automatically controlled to maintain 


different pressure set points. 


5. Where otherwise required by NFPA 70. 


Q. Comply with manufacturer's written instructions for solvent welding RNC and fittings. 


R. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of 


flexible conduit for equipment subject to vibration, noise transmission, or movement; and for 


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


S. Locate boxes so that cover or plate will not span different building finishes. 


T. Support boxes of three gangs or more from more than one side by spanning two framing 


members or mounting on brackets specifically designed for the purpose. 


U. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 


conduits. 


3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 


A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.  


3.4 FIRESTOPPING 


A. Install firestopping at penetrations of fire-rated floor and wall assemblies. 


3.5 PROTECTION 


A. Protect coatings, finishes, and cabinets from damage and deterioration. 


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


manufacturer. 
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SECTION 260553 


IDENTIFICATION FOR ELECTRICAL SYSTEMS 


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. Labels. 


2. Signs. 


3. Miscellaneous identification products. 


PART 2 - PRODUCTS 


2.1 PERFORMANCE REQUIREMENTS 


A. Comply with ASME A13.1. 


B. Comply with NFPA 70. 


C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 


D. Comply with ANSI Z535.4 for safety signs and labels. 


E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 


used by label printers, shall comply with UL 969. 


2.2 COLOR AND LEGEND REQUIREMENTS 


A. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors listed 


below for ungrounded feeder and branch-circuit conductors. 


1. Color shall be factory applied or field applied for sizes larger than No. 8 AWG if COR 


permit. 


2. Colors for 208/120-V Circuits: 


a. Phase A: Black. 


b. Phase B: Red. 
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c. Phase C: Blue. 


3. Color for Neutral:  White. 


4. Color for Equipment Grounds:  Green. 


B. Warning Label Colors: 


1. Identify system voltage with black letters on an orange background. 


C. Equipment Identification Labels: 


1. Black letters on a white field. 


2.3 LABELS 


A. Self-Adhesive Labels:  Vinyl, thermal, transfer-printed, 3-mil-thick, multicolor, weather- and 


UV-resistant, pressure-sensitive adhesive labels, configured for intended use and location. 


1. Minimum Nominal Size: 


a. 3-1/2 by 5 inches for equipment. 


b. As required by COR. 


2.4 SIGNS 


A. Laminated Acrylic or Melamine Plastic Signs: 


1. Engraved legend. 


2. Thickness: 


a. For signs up to 20 sq. in., minimum 1/16 inch thick. 


b. For signs larger than 20 sq. in., 1/8 inch thick. 


c. Engraved legend with black letters on white face. 


d. Self-adhesive. 


e. Framed with mitered acrylic molding and arranged for attachment at applicable 


equipment. 


2.5 MISCELLANEOUS IDENTIFICATION PRODUCTS 


A. Paint: Comply with requirements in painting Sections for paint materials and application 


requirements. Retain paint system applicable for surface material and location (exterior or 


interior). 


B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine 


screws with nuts and flat and lock washers. 
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PART 3 - EXECUTION 


3.1 PREPARATION 


A. Self-Adhesive Identification Products: Before applying electrical identification products, clean 


substrates of substances that could impair bond, using materials and methods recommended by 


manufacturer of identification product. 


3.2 INSTALLATION 


A. Install identifying devices before installing acoustical ceilings and similar concealment. 


B. Verify identity of each item before installing identification products. 


C. Apply identification devices to surfaces that require finish after completing finish work. 


D. System Identification for Raceways and Cables under 600 V: Identification shall completely 


encircle cable or conduit. Place identification of two-color markings in contact, side by side. 


1. Secure tight to surface of conductor, cable, or raceway. 


E. Self-Adhesive Labels: 


1. On each item, install unique designation label that is consistent with wiring diagrams, 


schedules, and operation and maintenance manual. 


2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-


1/2-inch-high label; where two lines of text are required, use labels 2 inches high. 


F. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and 


accessibility. 


1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum 


distance of 6 inches where splices or taps are made. Apply last two turns of tape with no 


tension to prevent possible unwinding. 


G. Laminated Acrylic or Melamine Plastic Signs: 


1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the 


location and substrate. 


2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-


1/2-inch-high sign; where two lines of text are required, use labels 2 inches high. 


3.3 IDENTIFICATION SCHEDULE 


A. Install identification materials and devices at locations for most convenient viewing without 


interference with operation and maintenance of equipment. Install access doors or panels to 


provide view of identifying devices. 
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B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points, 


and locations of high visibility. Identify by system and circuit designation. 


C. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-


adhesive labels. 


1. Apply to exterior of door, cover, or other access. 


D. Operating Instruction Signs:  Self-adhesive labels Laminated acrylic or melamine plastic signs. 


E. Equipment Identification Labels: 


1. Indoor Equipment:  Self-adhesive label Laminated acrylic or melamine plastic sign. 


2. Outdoor Equipment:  Laminated acrylic or melamine sign. 


3. Equipment to Be Labeled: 


a. Enclosed switches. 
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SECTION 262813 


FUSES 


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. Cartridge fuses rated 600 V ac and less for use in the following: 


a. Control circuits. 


b. Enclosed switches. 


1.3 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. Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer than 


three of each size and type. 


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. Source Limitations: Obtain fuses, for use within a specific product or circuit, from single source 


from single manufacturer. 


2.2 CARTRIDGE FUSES 


A. Characteristics: NEMA FU 1, current-limiting, nonrenewable cartridge fuses with voltage 


ratings consistent with circuit voltages. 


1. Type RK-1:  250-V, zero- to 600-A rating, 200 kAIC, time delay. 


2. Type CC: 600-V, zero- to 30-A rating, 200 kAIC, time delay. 
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B. 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. 


C. Comply with NEMA FU 1 for cartridge fuses. 


D. Comply with NFPA 70. 


E. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size 


and with system short-circuit current levels. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine fuses before installation. Reject fuses that are moisture damaged or physically 


damaged. 


B. Examine holders to receive fuses for compliance with installation tolerances and other 


conditions affecting performance, such as rejection features. 


C. Examine utilization equipment nameplates and installation instructions. Install fuses of sizes 


and with characteristics appropriate for each piece of equipment. 


D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to 


fuse ratings. 


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


3.2 FUSE APPLICATIONS 


A. Cartridge Fuses: 


1. Feeders:  Class RK1, time delay. 


2. Motor Branch Circuits:  Class RK1, time delay. 


3. Control Transformer Circuits: Class CC, time delay, control transformer duty. 


3.3 INSTALLATION 


A. Install fuses in fusible devices. Arrange fuses so rating information is readable without 


removing fuse. 


3.4 IDENTIFICATION 


A. Install labels indicating fuse replacement information inside of door of each fused switch and 


adjacent to each fuse block, socket, and holder. 
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SECTION 262816 


ENCLOSED SWITCHES AND CIRCUIT BREAKERS 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions and other Division 01 Specification Sections, apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Fusible switches. 


2. Nonfusible switches. 


3. Enclosures. 


1.3 DEFINITIONS 


A. NC: Normally closed. 


B. NO: Normally open. 


C. SPDT: Single pole, double throw. 


1.4 ACTION SUBMITTALS 


A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component 


indicated. Include nameplate ratings, dimensioned elevations, sections, weights, and 


manufacturers' technical data on features, performance, electrical characteristics, ratings, 


accessories, and finishes. 


1. Enclosure types and details for types other than NEMA 250, Type 1. 


2. Current and voltage ratings. 


3. Short-circuit current ratings (interrupting and withstand, as appropriate). 


1.5 WARRANTY 


A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace components that 


fail in materials or workmanship within specified warranty period. 


1. Warranty Period:  One year(s) from date of Substantial Completion. 
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PART 2 - PRODUCTS 


2.1 GENERAL REQUIREMENTS 


A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective 


devices, components, and accessories, within same product category, from single manufacturer. 


B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed 


switches and circuit breakers, including clearances between enclosures, and adjacent surfaces 


and other items. Comply with indicated maximum dimensions. 


C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 


an NRTL, and marked for intended location and application. 


D. Comply with NFPA 70. 


2.2 FUSIBLE SWITCHES 


A. Type HD, Heavy Duty:  


1. Single throw. 


2. Three pole. 


3. 240-V ac. 


4. 200 A and smaller. 


5. UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate fuses. 


6. Lockable handle with capability to accept three padlocks, and interlocked with cover in 


closed position. 


B. Accessories: 


1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 


conductors. 


2. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified. 


3. Hookstick Handle: Allows use of a hookstick to operate the handle. 


4. Lugs:  Compression type, suitable for number, size, and conductor material. 


5. Service-Rated Switches: Labeled for use as service equipment. 


2.3 NONFUSIBLE SWITCHES 


A. Type HD, Heavy Duty, Three Pole, Single Throw, 240-V ac, 1200 A and Smaller: UL 98 and 


NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and 


interlocked with cover in closed position. 


B. Accessories: 


1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 


conductors. 


2. Hookstick Handle: Allows use of a hookstick to operate the handle. 


3. Lugs:  Compression type, suitable for number, size, and conductor material. 
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2.4 ENCLOSURES 


A. Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, NEMA 250, and UL 50, to 


comply with environmental conditions at installed location. 


B. Enclosure Finish: The enclosure shall be finished with gray baked enamel paint, 


electrodeposited on cleaned, phosphatized steel (NEMA 250 Type 1) or gray baked enamel 


paint, electrodeposited on cleaned, phosphatized galvannealed steel (NEMA 250 Types 3R). 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance 


with installation tolerances and other conditions affecting performance of the Work. 


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


1. Commencement of work shall indicate Installer's acceptance of the areas and conditions 


as satisfactory. 


3.2 PREPARATION 


A. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied 


by USCG or others unless permitted under the following conditions and then only after 


arranging to provide temporary electric service according to requirements indicated: 


1. Notify USCG no fewer than seven days in advance of proposed interruption of electric 


service. 


2. Indicate method of providing temporary electric service. 


3. Do not proceed with interruption of electric service without USCG's written permission. 


4. Comply with NFPA 70E. 


3.3 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS 


A. Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with the 


following environmental ratings. 


1. Indoor, Dry and Clean Locations: NEMA 250, Type 1. 


2. Outdoor Locations: NEMA 250, Type 3R. 


3.4 INSTALLATION 


A. Coordinate layout and installation of switches, circuit breakers, and components with equipment 


served and adjacent surfaces. Maintain required workspace clearances and required clearances 


for equipment access doors and panels. 


B. Install fuses in fusible devices. 
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C. Comply with NFPA 70 and NECA 1. 


3.5 IDENTIFICATION 


A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 


signs. 


B. Label each enclosure with engraved metal or laminated-plastic nameplate. 


3.6 FIELD QUALITY CONTROL 


A. Perform tests and inspections. 


B. Tests and Inspections for Switches: 


1. Visual and Mechanical Inspection: 


a. Inspect physical and mechanical condition. 


b. Inspect anchorage, alignment, grounding, and clearances. 


c. Verify that the unit is clean. 


d. Verify blade alignment, blade penetration, travel stops, and mechanical operation. 


e. Verify that fuse sizes and types match the Specifications and Drawings. 


f. Verify that each fuse has adequate mechanical support and contact integrity. 


g. Inspect bolted electrical connections for high resistance using one of the two 


following methods: 


1) Verify tightness of accessible bolted electrical connections by calibrated 


torque-wrench method in accordance with manufacturer's published data or 


NETA ATS Table 100.12. 


a) Bolt-torque levels shall be in accordance with manufacturer's 


published data. In the absence of manufacturer's published data, use 


NETA ATS Table 100.12. 


h. Verify lubrication of moving current-carrying parts and moving and sliding 


surfaces. 


C. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 


inspections. 


D. Prepare test and inspection reports. 


1. Test procedures used. 


2. Include identification of each enclosed switch and circuit breaker tested and describe test 


results. 


3. List deficiencies detected, remedial action taken, and observations after remedial action. 
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md39(1).txt
"General Decision Number: MD20200039 06/26/2020

Superseded General Decision Number: MD20190039

State: Maryland

Construction Type: Building

County: Anne Arundel County in Maryland.

BUILDING CONSTRUCTION PROJECTS (does not include single family
homes or apartments up to and including 4 stories).

Note: Under Executive Order (EO) 13658, an hourly minimum wage
of $10.80 for calendar year 2020 applies to all contracts
subject to the Davis-Bacon Act for which the contract is
awarded (and any solicitation was issued) on or after January
1, 2015.  If this contract is covered by the EO, the contractor
must pay all workers in any classification listed on this wage
determination at least $10.80 per hour (or the applicable wage
rate listed on this wage determination, if it is higher) for
all hours spent performing on the contract in calendar year
2020.  If this contract is covered by the EO and a
classification considered necessary for performance of work on
the contract does not appear on this wage determination, the
contractor must pay workers in that classification at least the
wage rate determined through the conformance process set forth
in 29 CFR 5.5(a)(1)(ii) (or the EO minimum wage rate,if it is
higher than the conformed wage rate).  The EO minimum wage rate
will be adjusted annually.  Please note that this EO applies to
the above-mentioned types of contracts entered into by the
federal government that are subject to the Davis-Bacon Act
itself, but it does not apply to contracts subject only to the
Davis-Bacon Related Acts, including those set forth at 29 CFR
5.1(a)(2)-(60). Additional information on contractor
requirements and worker protections under the EO is available
at www.dol.gov/whd/govcontracts.


Modification Number     Publication Date
          0              01/03/2020
          1              02/14/2020
          2              03/13/2020
          3              04/17/2020
          4              06/05/2020
          5              06/26/2020

 CARP0197-004 04/01/2019

                                  Rates          Fringes

CARPENTER (Including Drywall   
Hanging, Form Work and Metal   
Stud Installation(Excluding   
Acoustical)......................$ 26.66            14.83
----------------------------------------------------------------
 CARP0219-001 05/01/2019

                                  Rates          Fringes

MILLWRIGHT.......................$ 35.99            11.23
----------------------------------------------------------------
 CARP0441-002 05/01/2018

                                  Rates          Fringes

PILEDRIVERMAN....................$ 30.18            15.03
----------------------------------------------------------------
* ELEC0024-012 05/31/2020

                                  Rates          Fringes

ELECTRICIAN (Including low   
voltage wiring for and   
installation of alarms; HVAC   
controls)........................$ 39.25      5.25%+16.44
----------------------------------------------------------------
 ELEC0024-013 05/31/2020

                                  Rates          Fringes

ELECTRICIAN (Communication   
and Sound Equipment).............$ 28.63      4.75%+14.12

  PAID HOLIDAYS: New Year's Day, Memorial Day, Fourth of July,
  Labor Day, Veterans Day, Thanksgiving Day, Day after
  Thanksgiving, Christmas Day

----------------------------------------------------------------
* ENGI0037-026 04/01/2020

                                  Rates          Fringes

OPERATOR:  Bobcat/Skid   
Steer/Skid Loader................$ 29.08          13.05+a
OPERATOR:  Bulldozer.............$ 31.03          13.05+a
OPERATOR:  Excavator.............$ 31.03          13.05+a
OPERATOR:  Forklift..............$ 31.03          13.05+a
OPERATOR:  Gradall...............$ 31.03          13.05+a
OPERATOR:  Paver  (Asphalt,   
Aggregate, and Concrete).........$ 31.03          13.05+a
OPERATOR:  Roller excluding   
Asphalt..........................$ 25.45          13.05+a

  a. PAID HOLIDAYS: New Year's Day, Memorial Day, Independence
  Day, Labor Day, Veterans' Day, Thanksgiving Day and
  Christmas Day.

----------------------------------------------------------------
 IRON0016-012 04/01/2016

                                  Rates          Fringes

GLAZIER..........................$ 28.48            19.45
IRONWORKER (Fence   
Erection-Chain Link/Cyclone).....$ 28.23            19.45
IRONWORKER, ORNAMENTAL,   
REINFORCING AND STRUCTURAL.......$ 28.48            19.45
IRONWORKER, SHEETING.............$ 28.73            19.45
----------------------------------------------------------------
 PAIN0051-024 06/01/2018

                                  Rates          Fringes

PAINTER  
     Brush, Roller, Spray, 
     Drywall Finisher/Taper and 
     Paperhanger.................$ 25.06             9.76
     Industrial..................$ 31.10            11.48
----------------------------------------------------------------
 PLAS0891-005 07/01/2018

                                  Rates          Fringes

PLASTERER........................$ 29.53             6.80
----------------------------------------------------------------
 PLAS0891-006 02/01/2020

                                  Rates          Fringes

CEMENT MASON/CONCRETE FINISHER...$ 28.82            11.68
----------------------------------------------------------------
 PLAS0891-008 08/01/2016

                                  Rates          Fringes

PLASTERER (Fireproofing   
Including Sprayer, Mixer, and   
Handler)  
     Handler.....................$ 16.50             4.89
     Mixer/Pump..................$ 18.50             4.89
     Sprayer.....................$ 23.00             4.89
----------------------------------------------------------------
 PLUM0486-012 12/16/2019

                                  Rates          Fringes

PIPEFITTER (Including HVAC   
Pipe and System Installation)....$ 40.97            20.82
----------------------------------------------------------------
 ROOF0030-032 07/01/2019

All Areas South of the following line:  where the point at
which Maryland Route No. 175 crosses into Anne Arundel County
from Howard County, southeast on Highway No. 175 into Highway
No. 178 into Highway No. 50, then to Highway No. 2 to West
Street; east to Bay Bridge Road and follow Bay Bridge Road to
the bay.


                                  Rates          Fringes

ROOFER, Excludes Installation   
of Metal Roofs...................$ 30.25            13.24
----------------------------------------------------------------
 ROOF0030-034 07/01/2019

Remainder of Area

                                  Rates          Fringes

ROOFER, Excludes Installation   
of Metal Roofs...................$ 26.44            12.24
----------------------------------------------------------------
 SFMD0669-001 04/01/2020

                                  Rates          Fringes

SPRINKLER FITTER (Fire   
Sprinklers)......................$ 35.70            23.60
----------------------------------------------------------------
 SHEE0100-020 11/01/2019

                                  Rates          Fringes

SHEETMETAL WORKER (HVAC Duct   
Installation Only)...............$ 33.81            21.13
----------------------------------------------------------------
  SUMD2010-087 08/20/2010

                                  Rates          Fringes

ABATEMENT WORKER:  ASBESTOS    
(Removal from Mechanical   
Systems).........................$ 12.37             3.91
  
ASBESTOS WORKER/HEAT & FROST   
INSULATOR........................$ 22.60             8.26
  
BRICKLAYER (Excluding   
Pointing, Caulking and   
Cleaning)........................$ 24.20             6.22
  
CARPENTER (Acoustical   
Installation Only)...............$ 16.00             2.60
  
ELEVATOR MECHANIC................$ 29.11             6.13
  
LABORER:  Common or General......$  9.64             2.34
  
LABORER:  Grade Checker..........$ 16.00             2.90
  
LABORER:  Landscape..............$ 10.00             0.00
  
LABORER:  Mason Tender - Brick...$ 12.63             1.29
  
LABORER:  Mason Tender -   
Cement/Concrete..................$ 17.81             0.00
  
LABORER:  Mason Tender - Stone...$ 14.03             0.00
  
LABORER:  Mason Tender   
(Pointing, Caulking, Cleaning)...$ 12.93             0.00
  
LABORER:  Mortar Mixer...........$ 16.61             9.08
  
LABORER:  Pipelayer..............$ 16.00            00.00
  
MASON - STONE....................$ 29.82            10.05
  
OPERATOR:  Asphalt Roller........$ 21.35             5.38
  
OPERATOR:  Backhoe...............$ 22.78             5.94
  
OPERATOR:  Boom..................$ 21.44             8.29
  
OPERATOR:  Crane.................$ 20.17             4.64
  
OPERATOR:  Grader/Blade..........$ 16.75             5.79
  
OPERATOR:  Loader................$ 17.25                 
  
PLUMBER..........................$ 27.91            10.85
  
POINTER, CAULKER, CLEANER,   
Includes pointing, caulking,   
cleaning of existing masonry,   
brick, stone and cement   
structures (restoration   
work); excludes pointing,   
caulking, cleaning of new or   
replacement   
masonry, brick, stone or   
cement...........................$ 19.75                 
  
SCAFFOLD BUILDER.................$ 16.60             0.56
  
SHEET METAL WORKER (Excluding   
HVAC Duct and Metal Roof   
Installation)....................$ 26.08             7.29
  
SHEET METAL WORKER (Metal   
Roof Installation Only)..........$ 20.71             6.23
  
TILE FINISHER....................$ 17.08             2.10
  
TILE SETTER......................$ 21.38             4.65
  
Truck Driver, Dump...............$ 15.40             1.96
  
TRUCK DRIVER:  Tractor Haul   
Truck............................$ 17.87             9.98
----------------------------------------------------------------

WELDERS - Receive rate prescribed for craft performing
operation to which welding is incidental.

================================================================
 
Note: Executive Order (EO) 13706, Establishing Paid Sick Leave
for Federal Contractors applies to all contracts subject to the
Davis-Bacon Act for which the contract is awarded (and any
solicitation was issued) on or after January 1, 2017.  If this
contract is covered by the EO, the contractor must provide
employees with 1 hour of paid sick leave for every 30 hours
they work, up to 56 hours of paid sick leave each year.
Employees must be permitted to use paid sick leave for their
own illness, injury or other health-related needs, including
preventive care; to assist a family member (or person who is
like family to the employee) who is ill, injured, or has other
health-related needs, including preventive care; or for reasons
resulting from, or to assist a family member (or person who is
like family to the employee) who is a victim of, domestic
violence, sexual assault, or stalking.  Additional information
on contractor requirements and worker protections under the EO
is available at www.dol.gov/whd/govcontracts.

Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29CFR 5.5 (a) (1) (ii)).


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

The body of each wage determination lists the classification
and wage rates that have been found to be prevailing for the
cited type(s) of construction in the area covered by the wage
determination. The classifications are listed in alphabetical
order of ""identifiers"" that indicate whether the particular
rate is a union rate (current union negotiated rate for local),
a survey rate (weighted average rate) or a union average rate
(weighted union average rate).

Union Rate Identifiers

A four letter classification abbreviation identifier enclosed
in dotted lines beginning with characters other than ""SU"" or
""UAVG"" denotes that the union classification and rate were
prevailing for that classification in the survey. Example:
PLUM0198-005 07/01/2014. PLUM is an abbreviation identifier of
the union which prevailed in the survey for this
classification, which in this example would be Plumbers. 0198
indicates the local union number or district council number
where applicable, i.e., Plumbers Local 0198. The next number,
005 in the example, is an internal number used in processing
the wage determination. 07/01/2014 is the effective date of the
most current negotiated rate, which in this example is July 1,
2014.

Union prevailing wage rates are updated to reflect all rate
changes in the collective bargaining agreement (CBA) governing
this classification and rate.

Survey Rate Identifiers

Classifications listed under the ""SU"" identifier indicate that
no one rate prevailed for this classification in the survey and
the published rate is derived by computing a weighted average
rate based on all the rates reported in the survey for that
classification.  As this weighted average rate includes all
rates reported in the survey, it may include both union and
non-union rates. Example: SULA2012-007 5/13/2014. SU indicates
the rates are survey rates based on a weighted average
calculation of rates and are not majority rates. LA indicates
the State of Louisiana. 2012 is the year of survey on which
these classifications and rates are based. The next number, 007
in the example, is an internal number used in producing the
wage determination. 5/13/2014 indicates the survey completion
date for the classifications and rates under that identifier.

Survey wage rates are not updated and remain in effect until a
new survey is conducted.

Union Average Rate Identifiers

Classification(s) listed under the UAVG identifier indicate
that no single majority rate prevailed for those
classifications; however, 100% of the data reported for the
classifications was union data. EXAMPLE: UAVG-OH-0010
08/29/2014. UAVG indicates that the rate is a weighted union
average rate. OH indicates the state. The next number, 0010 in
the example, is an internal number used in producing the wage
determination. 08/29/2014 indicates the survey completion date
for the classifications and rates under that identifier.

A UAVG rate will be updated once a year, usually in January of
each year, to reflect a weighted average of the current
negotiated/CBA rate of the union locals from which the rate is
based.

 

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

                   WAGE DETERMINATION APPEALS PROCESS

1.) Has there been an initial decision in the matter? This can
be:

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

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
Regional Office for the area in which the survey was conducted
because those Regional Offices have responsibility for the
Davis-Bacon survey program. If the response from this initial
contact is not satisfactory, then the process described in 2.)
and 3.) should be followed.

With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the
Branch of Construction Wage Determinations.  Write to:

            Branch of Construction Wage Determinations
            Wage and Hour Division
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210

2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:

            Wage and Hour Administrator
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210

The request should be accompanied by a full statement of the
interested party's position and by any information (wage
payment data, project description, area practice material,
etc.) that the requestor considers relevant to the issue.

3.) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board).  Write to:

            Administrative Review Board
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210

4.) All decisions by the Administrative Review Board are final.

================================================================

          END OF GENERAL DECISION"




