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Addendum                                         
 

 

DATE:  5/21/2026 
 

PROJECT:   Greenville National Bank Renovation 
 

PROJECT ADDRESS:   446 S Broadway Street 
   Greenville, Ohio 45331 
    
   114 W. 4th Street 
   Greenville, Ohio 45332  
 
 

 
ADDENDUM NO.  1 
 
 
RECEIPT OF THIS ADDENDUM MUST BE NOTED ON THE FORM OF PROPOSAL 
 
 

TO ALL BIDDERS:   
 
This addendum supplements and amends the original Plans and Specifications and shall be taken into 
account in preparing proposals and shall become part of the Contract Documents. 
 
 

GENERAL ITEMS: 
 
G1:  Use RFI form attached in this Addendum to submit RFIs.  
 
Q1:  What percentage is required for the abatement contractor’s Bid Bond? 
A1: Bid bond should be 10% for abatement contractors. Please use the form in the architectural 

specification under Section 00 6000.  

 
FIRE SUPPRESSION SPECIFICATIONS: 
 
ITEM FS1 Added all sections of Division 21 specifications.  
 

PLUMBING SPECIFICATIONS: 
 
ITEM PS1 Added all sections of Division 22 specifications.  
 

HVAC SPECIFICATIONS: 
 
ITEM HS1 Added all sections of Division 23 specifications. 
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ELECTRICAL SPECIFICATIONS: 
 
ITEM ES1 Added all sections of Division 26 specifications.  
 
 

END OF ADDENDUM NO. 1 
 

ATTACHMENTS: Pre-Bid Meeting Notes and Sign-In Sheets 
    
   RFI Form 
 

Specifications: 
Division 21 Specifications 

    Division 22 Specifications 
    Division 23 Specifications 
    Division 26 Specifications 
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Pre-Bid Agenda                                        
 

 

DATE: May 20, 2026 

 

PROJECT: 4275.01 Greenville National Bank  

SIGN-IN & INTRODUCTIONS:  Owner – App Architecture – Contractors – Subcontractors 
 

GENERAL SCOPE OF PROJECT: 

• Single Prime Contract covering all branches of Work. 

• Work under other contracts. 

• Abatement contract by Owner. GC to coordinate schedule with abatement work. 

• Security cameras 

• Technology cabling 

• System furniture by Owner 

• Phasing 

• 2 Phases 

• Bank operations to remain during construction 

• Allow Owner time to move or relocate furniture, equipment, and employees 

• Phase 1:  

• Main Building Basement - all 

• Loan Building Basement – refeed electrical panels to disconnect from Main 
Building 

• Main Building 1st floor – North side 

• Loan Building 1st floor – Filing room only 

• Main Building 2nd floor – all 

• Phase 2: 

• Loan Building 1st floor – All (except Filing Room) 

• Main Building 1st floor – South side 

• Loan Building 2nd floor – All 
 

BID REQUIREMENTS: 

• Last day for questions – June 3 at 2 p.m. 

• Major scope inquiries must be submitted by June 1st at 2 p.m. 

• Submit questions using RFI form to maria.mundy@app-arch.com 

• Bid due date – June 9, 2026 at 2 p.m. 

• Bids due electronically to Maria Mundy, Matt Kolb, and Susan Shields 

• Use bid forms provided in the Project Manual. 

• Bids will be opened privately 

• Bid Bond required. 

• Performance and Payment Bond required. 

• Use of local subcontractors and suppliers is encouraged – see list in specifications 
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SUPPLEMENTARY CONDITIONS: 

• Permits, Owner submitting and paying for structural, mechanical, electrical and plumbing  
    only.  

• Owner is not sales tax exempt. 

• Payment of “Prevailing Wages” is not required. 
 

TEMPORARY FACILITIES: 

• Utilities. 

• Allowance for temporary heating/cooling and temporary electrical 

• Field offices, storage trailers. 

• Field office can be located in 003 Storage Room B 

• Storage trailer able to be located at 133 West 4th Street, Greenville, Ohio 

• Coordinate size and placement with owner 

• Coordinate and secure parking spaces with City of Greenville for dumpster location 

• Secure parking for contractor employees 

• Temporary toilets located behind Loan Building. See Sheet G0.3    
       

 

CONTRACTOR QUESTIONS: 
Direct architectural, structural and site bid questions to App Architecture, maria.mundy@app-arch.com 
App will forward any questions regarding structural to consultant: Reis Engineering 
App will forward any questions regarding MEP to consultant: Nauman and Zelinski Engineering 
 
Existing conditions site walk thru/additional access to site by appointment with Matt Kolb at 
(KolbM@bankgnb.bank). Groups of 5 or more people must be schedule before or after banking operation 
hours.  
 
All necessary clarifications will be made by Addendum.  
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RFI  
 
 

DATE:     TIME:    RFI NO.:           
 

PROJECT:  4275.01 Greenville National Bank Renovation 
 
 

REQUESTED INFORMATION: __________________________________________________   
 
___________________________________________________________________________   
 
___________________________________________________________________________   
 
_____________________________________________________________________  ______ 
 
__________________________________________________________________________   
 
_____________________________________________________________________________   
 

REQUEST AUTHOR:  _________________________REQUIRED REPLY DATE:____________   

 
 

RFI REPLY: ________________________________________________________________   
 
_____________________________________________________________________________   
 
_____________________________________________________________________________   
 
___________________________________________________________________________   
 
__________________________________________________________________________   
 
__________________________________________________________________ ____________ 
 

REPLY AUTHOR:  _________________________ REPLY DATE:________  ________________  

 
 

ATTACHMENTS: 
 
 
 
 
 

ACTION REQUIRED: 
 

DISTRIBUTION:      PROJECT NUMBER: 4275.01      
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SECTION 21 0001 – BASIC FIRE SUPPRESSION REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section Includes the following:

1. General Requirements

2. Definitions

3. Scope of Work

4. Drawings and Specifications

5. Reference Standards

6. Allowances, Unit Prices and Alternates

7. Site Visit

8. Permits and Regulations

9. Project Management and Coordination

10. Workmanship

11. Protection

12. Painting

13. Cleaning

14. Equipment Selection

15. Shop Drawings

16. Final Inspection and Punch List

17. Operation and Maintenance Manuals

18. Record Drawings

19. Warranties

20. Project Closeout

21. Operation and Adjustment of Equipment

22. Operating Demonstration and Instruction 

1.2 GENERAL REQUIREMENTS

A. All provisions of Division 00 Front End Documents and Division 01 General Requirements 

apply to work specified in this Division.

B. Specification provisions of other relevant Divisions shall apply where applicable work is 

required to be performed under this Fire Suppression work.

C. A complete and functional Fire Suppression system installation shall be provided under this 

Division. Should overlap of work among trades become evident, this shall be called to the 

attention of the architect. In such event, none of the trades or their suppliers shall assume that he 

relieved of the work which is specified under his branch until instructions in writing are 

received from the Architect.
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1.3 DEFINITIONS

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 

pipe and duct chases, unheated spaces immediately below roof, spaces above ceilings, 

unexcavated spaces, crawlspaces, and tunnels.

B. Exposed, Interior Installations: Exposed to view indoors.  Examples include finished occupied 

spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient 

temperatures and weather conditions.  Examples include rooftop locations.

D. Concealed, Interior Installations: Concealed from view and protected from physical contact by 

building occupants.  Examples include above ceilings and chases.

E. Concealed, Exterior Installations: Concealed from view and protected from weather conditions 

and physical contact by building occupants but subject to outdoor ambient temperatures.  

Examples include installations within unheated shelters.

1.4 SCOPE OF WORK

A. The scope of the Fire Suppression work includes furnishing, installing, testing and warranty of 

all Fire Suppression work shown on the Fire Suppression drawings and specified herein, 

including Division 00, division 01, Division 21 and applicable provisions of other relevant 

Divisions.

1.5 DRAWINGS AND SPECIFICATIONS

A. The drawings indicate the general arrangement of the work and are to be followed insofar as 

possible. The word “proved,” as used, shall mean “furnish and install.” If significant deviations 

from the layout are necessitated by field conditions, detailed layouts of the proposed departures 

shall be submitted to the Architect for approval before proceeding with the work.

B. Make all necessary field measurements to ensure correct fitting. Coordinate work with all other 

trades in such a manner as to cause a minimum of conflict or delay.

C. The drawings and specifications shall be carefully studied during the course of bidding and 

construction. Any errors, omissions or discrepancies encountered shall be referred immediately 

to the Architect for interpretation or correction, so that misunderstandings at a later date may be 

avoided. The contract drawings are not intended to show every vertical or horizontal offset 

which may be necessary to complete the systems. Having pipe and fittings fabricated and 

delivered in advance of making actual measurements shall be sufficiently in advance as to not 

cause extra work, or unduly delay the work. Coordinate work in advance with all other trades 

and report immediately any difficulties which can be anticipated.

D. The Architect shall reserve the right to make minor adjustments in locations of system runs and 

components where he considers such adjustments desirable in the interest of concealing work or 

presenting a better appearance where exposed. Any such changes shall be anticipated and 
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requested sufficiently in advance as to not cause extra work, or unduly delay the work. 

Coordinate work in advance with all other trades and report immediately any difficulties.

E. Equipment, or piping shall not be installed or run above electrical switchgear or panelboards, 

nor in or above the access space in the immediate vicinity of the electrical 

switchgear/panelboards, in accordance with NEC Article 384.

F. Where any system runs and components are so placed as to cause or contribute to a conflict, it 

shall be readjusted at the expense of the contractor causing such conflict. The Architect’s 

decision shall be final in regard to the arrangement of ductwork, piping, etc., where conflict 

arises.

G. Provides offsets in system runs, additional fittings, necessary drains and minor valves, traps, 

and devices required to complete the installation, or for the proper operation of the system. Each 

Contractor shall exercise due and particular caution to determine that all parts of the work are 

made quickly and easily accessible.

H. Should overlap of work among the trades become evident, this shall be called to the attention of 

the Architect. In such event, none of the trades or their suppliers shall assume that he is relieved 

of the work which is specified under his branch until instructions in writing are received from 

the Architect. 

1.6 REFERENCE STANDARDS

A. Where standards (NFPA, NEC, ADTM, UL, etc.) are referenced in the specifications or on the 

drawings, the latest edition is to be used except, however, where the authority having 

jurisdiction has not yet adopted the latest edition, the edition so recognized shall be used.

1.7 ALLOWANCES, UNIT PRICES AND ALTERNATES

A. Refer to Sections 012100 Allowances, 012200 Unit Prices and 012300 Alternates.

1.8 SITE VISIT

A. Refer to Sections 017300 Execution.

B. Each bidder shall visit the project site to understand the existing conditions and compare the 

conditions with information shown on the drawings. Report immediately to the Architect any 

issues or discrepancies which are discovered that affect the bid. Changes to contract price will 

not be considered for site condition issues that are readily apparent from a thorough site review.

1.9 PERMITS, REGULATIONS AND INSPECTION

A. Work must conform to applicable local, state and federal laws, ordinances and regulations. 

Where drawings or specifications exceed code requirements, the drawing and specifications 

shall govern. Install no work contrary to minimum legal standards.
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B. The fire suppression contractor shall be responsible to prepare a permit set of documents to file 

for and obtain all required permits from the governing inspection agencies. Include payment of 

all permit and inspection fees applicable to the work in this Division. 

C. All work shall be subject to inspection and approval of Federal, State and local agencies as may 

be appropriate as well as the Architect and Engineer.

D. Furnish for the Owner certificates of approval from the governing inspection agencies as a 

condition for final payment.

1.10 PROJECT MANAGEMENT AND COORDINATION

A. Refer to Section 013100 Project Management and Coordination.

1.11 WORKMANSHIP

A. Refer to Section 014000 Quality Requirements.

B. Materials and equipment shall be installed and supported in a first-class and workmanlike 

manner by mechanics skilled in their particular trades. Workmanship shall be first-class in all 

respects, and the Architect shall have the right to stop the work if highest quality workmanship 

is not maintained.

C. Fire suppression design and work shall be performed by licensed Fire Suppression Contractors 

in accordance with requirements of the jurisdiction.

1.12 PROTECTION

A. Each Contractor shall be entirely responsible for all material and equipment furnished in 

connection with his work. Special care shall be taken to properly protect all parts thereof from 

theft, damage or deterioration during the entire construction period in such a manner as may be 

necessary, or as directed by the Architect.

B. The Owner’s property and the property of other contractors shall be scrupulously respected at 

all times. Provide plastic sheeting, drop cloths or similar barriers where dust and debris is 

generated, to protect adjacent areas.

C. Contractor shall protect all equipment and materials from detrimental effects of weather or 

construction activity. All items shall be stored and secured in a protected location away from the 

daily work area. Equipment or materials shall be placed on raised skids to protect from surface 

moisture. Where appropriate, provide plastic sheeting or similar vapor barrier underneath the 

stored products to reduce the effects of ground moisture or curing concrete on the local 

humidity levels. Where unfinished ferrous products or finished ferrous products with raw edges 

are stored, provide local, dry heat to maintain ambient relative humidity levels below 65% RH 

to prevent rust. 

D. All equipment shall retain the original packaging until required to be removed for installation or 

operation. Open ends of ducts, piping, conduit, etc. shall be capped or sealed and ventilation 

openings into equipment shall be wrapped and sealed in plastic sheeting to prevent dust or dirt 
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entry both when stored and after installation but still open to the effects of construction activity. 

Stored items as well as installed equipment shall be covered with plastic sheeting at all times 

until placed in service or until dust generating activity in the area has ceased. 

1.13 PAINTING

A. In addition to any painting specified for various individual items of equipment, the following 

painting shall be included in Division 21:

1. Ferrous metal which is no factory or shop painted or galvanized and which remains 

exposed to view in the finished areas of the building / building including finished areas, 

mechanical rooms, storage rooms, and other unfinished areas shall be given a prime coat 

of paint.

2. Ferrous metal installed outside the building which is not factory or shop painted or 

galvanized shall be given a prime coat of paint.

3. Equipment and materials which have been factory or shop coated (prime or finished 

painted or galvanized), on which the finish has been damaged or has deteriorated, shall be 

cleaned and refinished equal to its original condition. The entire surface shall be 

repainted if a uniform appearance cannot be accomplished by touch-up.

B. Paint, surface preparation and application shall conform to applicable portions of the Painting 

section of Division 09 Finishes. All rust must be removed before application of paint.

C. Finish painting is included in the General Contract except where otherwise required under 

remodeling work. 

1.14 CLEANING

A. Debris, dust, dirt, etc shall be removed daily, particular attention shall be paid to areas that the 

Owner is continuing to occupy or use; any mess created in corridors, stairwells and egress paths 

that are maintained during construction shall be cleaned immediately.

B. The Owners dumpsters and trash receptacles shall not be used. If a dumpster is required, it shall 

be provided by the contractor and located where approved by the Owner. Coordinate dumpster 

requirements with other contractors.

C. Before turning an area back over to the Owner, thoroughly clean the space to leave the area in a 

similar condition before the start of the project where finishes are to remain. The contractor 

shall also clean duct interiors and interior components of new or existing air handling system 

equipment if dirt, dust or debris have generated in the course of work have accumulated on 

these surfaces.

1.15 EQUIPMENT SELECTION

A. Materials and equipment furnished under this contract shall be in strict accordance with the 

specifications and drawings and shall be new and of best grade and quality. When two or more 
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articles of the same material or equipment are required, the shall be of the same manufacturer. 

The selection of materials and equipment to be furnished under this contract shall be governed 

by the following:

1. Where trade names, brands, or manufacturers of equipment or materials are listed in the 

specifications, the exact equipment listed shall be furnished. Where more than one name 

is used, the Contractor shall have the option of selecting between any one of the several 

specified. All products shall be first quality line of manufacturer’s listed.

2. Where the words “or approved equal: appear after a manufacturer’s name, specific 

approval must be obtained from the Architect during the bidding period in sufficient time 

to be included in an addendum. The same shall apply for equipment and materials not 

named in the specifications, where approval is sought.

3. Where the words “equal to” appear, followed by a manufacturer’s name and sometimes a 

model or series designation, such designation is intended to establish a model or series 

designation, such designation is intended to establish quality level and standard features. 

Equal equipment by other manufacturers will be acceptable, subject to the Engineer’s 

approval.

B. Substitute equipment of equal quality and capacity will be considered when the listing of such is 

included as a separate item of the bid. State the deduction or addition in cost to that of the 

specified product.

C. Before bidding equipment, and again in the preparation of shop drawings the Contractor and his 

supplier shall verify that adequate space is available for entry and installation of the item of 

equipment, including associated piping and accessories. Also verify that adequate space is 

available for servicing of the equipment.

D. If extensive changes in pipe, duct or equipment layout or electrical wiring and equipment are 

brought about by the use of equipment which is not compatible with the layout shown on the 

drawings, necessary changes shall be deemed to be included in the contract.

1.16 SHOP DRAWINGS

A. Refer to Section 01600 Product Requirements.

B. Shop drawings for equipment fixtures, devices and materials shall be labeled and identified 

same as on the Contract Documents. Failure to do so may be cause for rejection of shop 

drawings.

C. The review of shop drawings by the Architect or Engineer shall not relieve the Contactor from 

responsibility for errors in the shop drawings. Deviations from specifications and drawing 

requirements shall be called to the Engineer’s attention in a separate clearly stated notification 

at the time of submittal for the Engineer’s review.
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D. Shop drawings for the following Fire Suppression equipment and materials shall be submitted

1. Pipe, fittings and joining methods for the various systems.

2. Firestopping systems for pipe penetrations.

3. Pipe hangers.

4. Sprinkler heads and accessories.

5. Wet pipe and dry pipe components.

6. Sprinkler system installation drawings per NFPA 13, applicable calculations and water 

supply flow curve.

1.17 FINAL INSPECION AND PUNCH LIST

A. Refer to Section 017700 Closeout Procedures.

B. As the time of work completion approaches, the Contractor shall survey and inspect his work 

and develop his own punch list to confirm that it is complete and finished. He shall then notify 

the Architect and request that a final inspection be made. It shall not be considered the 

Architect’s or Engineer’s obligation to perform a final inspection until the Contractor has 

inspected the work and so states at the time of the request for the final inspection.

C. Requests to the Architect, Engineer or Owner for final inspection may be accompanied by a 

limited list of known deficiencies in completion, with appropriate explanation and schedule for 

completing these; this is in the interest of expediting acceptance for beneficial occupancy.

D. The Architect and/or Engineer will inspect the work and prepare a punch list of items requiring 

correction, completing or verification. Corrective action shall be taken by the Contractor to the 

satisfaction of Architect and Engineer within 30 days of receipt of the Architect/Engineer’s 

punch list.

1.18 OPERATING AND MAINTENANCE MANUALS

A. Refer to Section 017823 Operation and Maintenance Data.

B. All shop drawing and installation, maintenance and operating instruction pamphlets or 

brochures, wiring diagrams, parts list and other information, along with warranties, shall be 

obtained from each manufacturer of the principal items of equipment. In addition, the 

Contractor shall prepare a chart listing all items of equipment which are furnished under his 

contract and indicating the nature of maintenance required, the recommended frequency of 

checking these points and the type of lubricating media or replacement material required.

C. These shall be assembled into three-ring loose lead binders or other appropriate binding and 

also combined into a single electronic file in .PDF format. An index and tabbed sheets to 

separate the sections shall be included. These shall be submitted to the Architect or Engineer for 

review. Upon approval, manuals shall be turned over to the Owner.

1.19 RECORD DRAWINGS

A. Refer to Section 017839 Project Record Drawings.
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B. Each Contractor shall maintain a separate set of prints of the contract documents and shall show 

all changes or variations, in a manner to be clearly discernible, which are made during 

construction. Upon completion of the work, these drawing shall be turned over to the Architect.

1.20 WARRANTIES

A. Refer to Section 017700 Closeout Procedures.

B. This Contractor shall warrant all workmanship, equipment and material entering into this 

contact for a period of one year of date of final acceptance or date of beneficial use, as agreed to 

between Contractor and Architect. Any materials or equipment proving to be defective during 

this warranty period shall be made good by this Contractor without expense to the Owner.

C. This provision is intended specifically to cover deficiencies in contract completion or 

performance which are discovered after systems are placed in operation. Also included shall be 

supplementary assistance in balancing, adjusting or providing operating instructions as the need 

develops, and replacing overload heater elements in starters where necessary to keep systems in 

operation. Heater element sizes shall not exceed the motor manufacturer’s recommendations.

D. This provision shall not be construed to include maintenance items such as replacing filters, re-

tightening or repacking glands, greasing, oiling belt tightening and cleaning strainers after these 

have been done for final close-out.

E. Provisions of this warranty shall be considered supplementary to warranty provisions under 

General Conditions.

1.21 PROJECT CLOSEOUT

A. Refer to Section 017700 Closeout Procedures.

1.22 OPERATIONS AND ADJUSTMENT OF EQUIPMENT

A. As the fire suppression systems are placed in operation, all items of equipment included therein 

shall be adjusted to proper working order. This shall include adjusting all operating equipment.

1.23 OPERATING DEMONSTRATION AND INSTRUCTIONS

A. Refer to Section 017900 Demonstration and Training as well as individual Division 21 Sections 

for requirements.

PART 2 - PRODUCTS – NOT APPLICABLE

PART 3 - EXECUTION – NOT APPLICABLE

END OF SECTION 21 0001



GREENVILLE NATIONAL BANK

MAIN BRANCH RENOVATION
2026

FIRE SUPPRESSION WORK IN EXISTING BUILDINGS 21 0002 - 1

SECTION 21 0002 – FIRE SUPPRESSION WORK IN EXISTING BUILDINGS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section Includes the following:

1. General Requirements for Renovation Work

2. Inspection of Existing Building 

3. Asbestos Material

4. Work Hours

5. Tobacco Products

6. Barriers and Signage

7. Storage of Tools and Materials

8. Protection of Existing Building and Equipment

9. Confined Spaces

10. Noise, Fumes and Dust Control

11. Soldering Welding and Cutting 

12. Removals Disposal and Reuse

13. Draining, Flush and Refill of Piping Systems

14. Continuity of Systems

15. Cutting and Patching

16. Cleaning

1.2 GENERAL REQUIREMENTS FOR RENOVATION WORK

A. Refer to Article 1 Specification requirements and notes on the drawings where provided for 

requirements related to renovation work.

B. Meet with the Owner, Architect and/or Engineer before demolition or construction begins to 

establish procedures for work effort in the existing building. Provide names and phone numbers 

and establish emergency contact information where work is performed. Provide security 

information to the Owner for all personnel who will be working on site. Educate all construction 

personnel in regard to the project requirements and procedures. 

C. Coordinate effort with other contractors involved in the renovation project to minimize the 

disruption, system outages, phasing of work, share cleaning responsibilities, etc.  

1.3 INSPECTION OF EXISTING BUILDING

A. Each bidder shall inspect the project site and the existing building in the early time frame of the 

bidding period. Conditions shall be compared with information shown on the drawings. Report 

to the Architect/Engineer any significant discrepancies which may be discovered in a timely 

fashion so that direction may be provided in an addendum. After the contract is signed, no 
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allowance will be made for failure to have made a thorough inspection.

1.4 ASBESTOS MATERIAL

A. Abatement, removal or encapsulation of existing materials containing asbestos is not included 

in the Contract. Necessary work of this nature will be arranged by the Owner to be done outside 

of this construction and remodeling project buy a company regularly engaged in asbestos 

abatement. Such work will be scheduled and performed in advance of work in the construction 

and remodeling project.

B. If, in the performance of the fire suppression work, materials are observed which are suspected 

to contain asbestos, the Contractor shall immediately inform the Architect / Engineer who in 

turn will notify the Owner. Work that would expose workers to the inhalation of asbestos 

particles shall be terminated. Work may be resumed only after a determination has been made 

and unsafe materials have been removed or encapsulated and the area declared safe.

1.5 WORK HOURS

A. Work hours for construction shall be as defined in Section 01150- Project Phasing or other 

specification sections or drawing notes.

B. Where allowed, contractors may work normal hours except after hours is required for operations 

that are noisy, generate obnoxious fumes or dust, require shut down of ventilation systems, etc. 

The Owner reserves the right to stop normal hour work where the Owner deems the effort to be 

disruptive to their ongoing operations.

C. Any work that creates hazards in or requires closure of corridors, exit pathways or stairwells 

work in corridors must be performed after hours when the building is not occupied.

D. All occupied areas, corridors exit pathways and stairwells must be left clean, lighted (including 

emergency egress and exit signage) usable and safe at the end of each work shift.

E. Access to the work area shall be coordinated with the Owner; follow all security protocols for 

parking, sign in, key control, etc. established by the Owner.    

1.6 TOBACCO PRODUCTS

A. Smoking or chewing tobacco products are expressly prohibited to be used within the building 

and on the premises except where specifically permitted by the Owner or in construction 

company trailers or vehicles where permitted by the construction company.

PART 2 - PRODUCTS- NOT APPLICABLE
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PART 3 - EXECUTION

3.1 BARRIERS AND SIGNAGE

A. Barriers and signage shall be provided as appropriate to identify work areas and to prevent 

unauthorized entry by non construction personnel. Refer to appropriate Division 1 specification 

requirements and notes on the drawings where provided. 

B. All barriers and signs should be high visibility type and be maintained at all times.  

3.2 STORAGE OF TOOLS AND MATERIALS

A. Store all site material and tools in the active job site area, specific storage areas are not provided 

except where otherwise noted for material and tools. The contractor is responsible for security. 

B. Storage is specifically prohibited in means of egress paths and stairwells.

3.3 PROTECTION OF EXISTING BUILDING AND EQUIPMENT

A. The Owners’ property and the property of other contractors shall be respected at all times. 

Provide drop clothes, visqueen or other suitable barriers where dust and debris is generated. 

Tape ends of barriers for sealing purposes. 

B. Provide 55 gallon drums or smaller buckets as appropriate and use funnels, hoses, etc. where 

draining liquid systems. 

C. Provide plywood sheets for protection of walls, floors or Owner equipment or systems that are 

remaining in place near demolition or new installation work where there is possible damage 

from heavy material or equipment.

3.4 CONFINED SPACES

A. Notify the Owner when performing work in confined spaces. Provide a written procedure for 

approval and obtain approval from the Owner when so requested.

B. All work in confined spaces shall be done in accordance with OSHA regulations.

3.5 NOISE FUME AND DUST CONTROL

A. Provide barriers and ventilation as required to limit the effect from construction generated noise 

fume and dust control on spaces that continue to be occupied by the Owner. Refer to protection 

of building and equipment paragraph above. In addition to the basic protection, provide 

additional visqueen barriers to limit airborne migration of dust and fumes. Provide supplemental 

portable fans to exhaust air to the outside of the building where appropriate. Use of the Owners’ 
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ventilation systems to induce positive or negative pressure is prohibited unless authorized by the 

Owner. Shut off ventilation systems serving the area where use of these systems can induce 

fumes or dust into return or exhaust ducts. Where systems need to remain operational for 

occupied areas, arrange to temporarily shutoff portions of the system in the work area. Provide 

taped visqueen covers on HVAC air supply and exhaust devices to limit migration. Coordinate 

all efforts requiring modification or shutdown of ventilation systems with the Owner. 

Contractor shut down of these systems is prohibited without Owner permission.

B. Arrange with the Owner when required to shutoff fire alarm or smoke detectors to perform 

work. With the Owners’ prior approval. Cover smoke detectors where needed to prevent false 

alarms due to generated dust or fumes. Minimize outages and coordinate efforts to limit the 

effect due to false alarms.

C. Where significant dust or fume generating work, welding or cutting operations are required for 

removal or new work, provide fume removal equipment with telescoping arms to locally 

capture the fumes. Fume exhaust shall be directed outside or adequately filtered and 

recirculated.

D. Areas shall be thoroughly ventilated after completion of the work on a daily basis to remove 

residual odors and fumes before occupancy occurs the next day.     

E. Provide vacuum cleaners and other equipment to clean and restore conditions. 

3.6 SOLDERING WELDING AND CUTTING

A. For soldering, welding or cutting operations, provide insulated, fire rated barriers and blankets  

to isolate cover and protect remaining systems and materials, furniture, furnishings, floors, 

walls, ceilings, etc.

B. Refer to noise, fume and dust control provisions in the previous paragraph. 

C. Obtain burn approval from the Owner before commencing any soldering or welding effort. 

Coordinate outages of fire alarm systems as noted in the previous paragraph.

D. Provide a Fire Watch at each welding location. Fire Watch personnel shall be dedicated for the 

sole purpose of fire prevention during welding operations. All Fire Watch personnel shall be 

properly trained and equipped, including fire extinguisher, fire blanket and communication 

equipment for assistance request. 

E. Provide a fire extinguisher at every soldering or welding location.

3.7 REMOVALS DISPOSAL AND REUSE

A. Refer to the drawings for the scope of remodeling in the existing building.

B. Cooperate with the General Contractor regarding all removal and remodeling work. Each 

Contractor shall remove existing work which is associated with his trade and which will be 

superfluous when the new work is installed and made operational.
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C. Extraneous piping which is or becomes accessible shall be removed and stubs shall be capped at 

the first active duct or pipe encountered. Piping that is and remains inaccessible shall be 

abandoned. Ends of abandoned pipe shall be capped so as to be concealed by finished surfaces. 

Upon completion of the work no abandoned pipe, valve or stub shall extend thru finished floors, 

walls or ceilings.

D. When it is necessary to reroute a section of active piping the rerouted section shall be installed 

before removing the existing in order to minimize system down time. Rerouted sections shall be 

insulated as required for new work. Patch insulation on existing ductwork and piping which has 

been damaged or removed in this work. 

E. Where existing piping is removed and holes are left in existing walls, finished ceilings, floors, 

etc., these holes shall be patched using materials to match the existing construction to restore 

and maintain the integrity of the existing partition.

F. Materials and equipment which are removed shall not be reused within the scope of this project 

unless specifically noted to be relocated or reused. Turn over to the Owner and place where 

directed on the premises all removed material and equipment so designated by the Owner.  All 

material and equipment which the Owner does not wish to retain shall become the property of 

the Contractor responsible for removal and shall be removed from the premises and properly 

disposed. 

G. Disposal of materials regulated by EPA shall be done in strict accordance with latest 

requirements. Provide documentation to the Owner that disposal was properly executed.

H. Remove, store and reinstall lay-in ceiling tile and grid as needed to perform work in areas where 

such removal and re-installation is not to be done by the General Contractor. Damaged tile 

and/or grid shall be replaced with new matching tile and/or grid.

I. In areas of minor work where the space is not completely vacated, temporarily move portable 

equipment and furnishings within the space as required to complete the work. Coordinate this 

activity with Owner. Protect the Owner’s property by providing dust covers and temporary 

plastic film barriers to contain dust. Remove barriers and return equipment and furniture upon 

completion of the work.

J. Refinish any surface disturbed under this work match existing, except where refinishing of that 

surface is included under the General Contract.

3.8 DRAINING FLUSHING AND REFILL OF PIPING SYSTEMS

A. Existing liquid systems shall be drained as required before removal or connection of new piping 

extensions.

B. Draining of the system shall be the responsibility of the contractor. Provide threaded 

connections, etc. to direct fluids to drainage points. Water systems may be drained to sanitary 

systems or where permitted, to storm systems. Verify any chemical treatment, inhibitors or 

freeze protection additives in the existing systems and obtain a permit from the local sewer 

authority before disposing. 

C. Provide drums or containers to accept other than water drainage and remove from the premises 
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and properly dispose. Provide visqueen to protect Owners’ property when opening pipes, even 

where piping has been drained to prevent damage from residual liquid that remains in the pipe.  

3.9 CONTINUITY OF SYSTEMS

A. Work shall be so planned and executed as to provide reasonably continuous services of existing 

systems throughout the construction period. Where necessary to disrupt services for short 

periods of time for connection, alteration or switch-over, the Owner shall be notified in advance 

and outages scheduled at the Owner’s reasonable convenience.

B. Submit, on request, a written step-by-step sequence of operations proposed to accomplish the 

work, The outline must include tentative dates, times of day for disruption, downtime and 

restoration services. Submit the outline sufficiently in advance of the proposed work to allow 

the Architect or Engineer to review the information with the Owner. Upon approval, final 

planning and the work shall be done in close coordination with the Owner.

C. Shutdown of system and work undertaken during shutdowns shall be bid as being done during 

normal working hours. If the Owner should require such work be performed outside of normal 

working hours, reimbursement shall be made for premium time expenses only.

3.10 CUTTING AND PATCHING

A. Refer to Division 1 – General Requirements for information regarding cutting and patching.

B. Plan the work well ahead of the general construction. Where pipes and ducts are to pass thru 

new walls, partitions, floors, roof or ceilings, place sleeves in these elements or arrange with the 

General Contractor to provide openings where sleeves are not practical. Where sleeves or 

openings have not been installed, cut holes and patch as required for the installation of this 

work, or pay other trades for doing this work when so directed by the Architect. Any damage 

caused to the building shall be repaired or rectified.

C. Where pipes and ducts are to pass thru, above or behind existing walls, partitions, floors, roof or 

ceiling, cutting, patching and refinishing of same shall be included in this contract. Core drilling 

and saw cutting shall be utilized.

D. All material, methods and procedures used in patching and refinishing shall be in accordance 

with applicable provisions of specifications governing the various trades. The final appearance 

and integrity of the patched and refinished areas must meet the approval if the Architect. Wall, 

floor and ceiling refinishing must extend to logical termination lines (entire ceiling of the room 

repainted, for instance), if an acceptable appearance cannot be attained by finishing a partial 

area.

E. Provide steel angle or channel lintels to span openings which are cut in existing jointed masonry 

wall where the opening span exceeds 16 inches. Provide framing around roof openings for 

required support of the roof deck.
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3.11 CLEANING

A. Debris, dust, dirt, etc shall be removed daily, particular attention shall be paid to areas that the 

Owner is continuing to occupy or use; any mess created in corridors, stairwells and egress paths 

that are maintained during construction shall be cleaned immediately.

B. The Owners dumpsters and trash receptacles shall not be used. If a dumpster is required, it shall 

be provided by the contractor and located where approved by the Owner. Coordinate dumpster 

requirements with other contractors.

C. Cleaning responsibility remains with the contractor creating the dust or debris unless noted 

otherwise in Division 1 specifications. Before turning an area back over to the Owner, 

thoroughly clean the space to leave the area in a similar condition before the start of the project 

where finishes are to remain. 

D. The contractor shall also clean duct interiors and interior components of new or existing air 

handling system equipment if dirt, dust or debris have generated in the course of work have 

accumulated on these surfaces.

END OF SECTION 21 0002
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SECTION 21 0004 – FIRESTOPPING FOR FIRE SUPPRESSION SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes through-penetration firestop systems for penetrations through fire-

resistance-rated constructions, including both empty openings and openings containing 

penetrating items.

1.2 PERFORMANCE REQUIREMENTS

A. General: For penetrations through fire-resistance-rated constructions, including both empty 

openings and openings containing penetrating items, provide through-penetration firestop 

systems that are produced and installed to resist spread of fire according to requirements 

indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating 

of construction penetrated.

B. Rated Systems: Firestopping assemblies shall be tested and rated in accordance with ASTM 

E814 (ANSI/UL 1479) Fire Tests of Through-Penetration Fire Stops (minimum positive 

pressure of .01 inches of water column) and E119 (ANSI/UL 263) Fire Tests of Building 

Construction and Materials Time-Temperature Curve.  Firestopping shall provide an “F” fire 

rating equal to that of the construction being penetrated. Firestop systems shall meet all 

requirements of the Ohio Building Code.

C. For through-penetration firestop systems exposed to view, traffic, moisture, and physical 

damage, provide products that, after curing, do not deteriorate when exposed to these conditions 

both during and after construction.

D. For through-penetration firestop systems exposed to view or above ceilings in air return 

plenums, provide products with flame-spread and smoke-developed indexes of less than 25 and 

50, respectively, as determined per ASTM E 84.

1.3 SUBMITTALS

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

B. Shop Drawings: For each through-penetration firestop system, submit documentation, including 

illustrations, from a qualified testing and inspecting agency, showing each type of construction 

condition penetrated, relationships to adjoining construction, and type of penetrating item.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Products: Firestopping materials shall be manufactured and/or supplied by:

1. Hilti, Inc.

2. Specified Technologies Inc.

3. 3M; Fire Protection Products Division.

2.2 FIRESTOPPING

A. Materials shall be in the form of caulk, putty, sealant, intumescent material, wrap strip, fire 

blocking, ceramic wool and other materials required for the UL listed assemblies.  These shall 

be installed in conjunction with sleeves and materials for fill and damming.

PART 3 - EXECUTION

3.1 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION

A. General: Installation of all materials and assemblies shall be in accordance with UL assembly 

drawings and the manufacturer’s instructions.

B. Installation shall be done by an experienced installer who is certified, licensed or otherwise 

qualified by the firestopping manufacturer as having the necessary training and experience.

C. Provide firestop system for every pipe at penetration of all fire resistance rated walls and 

horizontal assemblies.

D. Provide rigid supports for pipes on both sides of the fire resistance rated wall or assembly where 

required as part of the fire stop assembly.

E. Coordinate opening size and additional framing requirement with the General Contractor for 

each opening to meet the firestop installation requirements.

F. Annular space of penetrations of nonfire-resistant-rated floor, floor/ceiling assemblies, or the 

ceiling membrane of a nonfire-resistant rated roof/ceiling assembly shall be filled with an 

approved firestopping material to resist the free passage of flame and products of combustion. 

G. Smoke Barriers:

1. Penetrations shall be sealed with a firestopping system to prevent the passage of smoke.

H. Smoke Partitions: 

1. Penetrations shall be sealed with a caulking material to prevent the passage of smoke. 

Non-rated smoke partitions do not require a fire stopping system. 
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3.2 BUILDING STRUCTURE FIRE STOPPING

A. Where building structural members have a fire stopping system installed and portions of this 

fire stopping system are removed to install new systems hangers, the F.C. shall provide new fire 

stopping system onto portions of the building structure and hanger where fire stopping was 

removed. The fire stopping system shall be equal to the existing system and be 2-hour rated. 

END OF SECTION 21 0004
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SECTION 21 0529 – PIPE HANGERS AND SUPPORTS 

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Steel pipe hangers and supports.

2. Hanger Rods and Attachments.

1.2 DEFINITIONS

A. Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and 

Supports."

1.3 SUBMITTALS

A. Product Data: For the following:

1. Steel pipe hangers and supports.

PART 2 - PRODUCTS

2.1 STEEL PIPE HANGERS

A. Hangers and supports for piping shall be equal to the Anvil catalog numbers as follows:

1. Pear shaped band hanger with adjustable swivel ring type per NFPA standards, lock nut 

and rod attachment, carbon steel with galvanized finish, Anvil fig. 69.

2.2 HANGER RODS AND ATTACHMENTS

A. Hanger rods shall be solid steel, threaded-end or all-thread rod, of diameter listed below.  A 

hanger attachment device (for attachment to the structure) and locking nut at the hanger 

attachment shall be provided on each hanger.  

Pipe Size Min. Rod Dia.

4” and smaller 3/8"

5" to 6" 1/2"
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B. Hanger rod attachment devices for attachment to the structure shall be:

1. Pre-set concrete inserts.

2. After-set steel expansion type concrete inserts.

3. Beam clamps for steel construction equal to Anvil Fig. 92, 93, or 94. Utilize swivel type 

in sloped steel construction to provide vertical support of pipe without bending hanger 

rods.

4. Side beam bracket for wood construction equal to Anvil  Fig. 206.

5. Channel support system equal to Unistrut or Hilti.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Spacing of hangers shall be as follows:

1. Steel pipe - Vertical:

a. At the base and 15 ft. maximum spacing unless otherwise shown.

2. Steel pipe - Horizontal:

a. 2” size and smaller – 8 ft. intervals

b. 2-1/2” thru 6” – 10 ft. intervals

B. In piping systems with rolled or cut groove end pipe and mechanical joint couplings, pipe 

hangers shall be provided on horizontal piping at normal specified intervals and, in addition, so 

that no pipe shall be left unsupported between any two couplings nor left unsupported whenever 

a change in direction takes place. Added supports may be omitted on “rigid” couplings such as 

Victaulic Style 07 Zero-Flex. Vertical piping shall be supported at normal specified intervals or 

every other pipe length, which ever is more frequent. The base of the riser or base fitting shall 

be supported.

C. Attachment of pipe hangers to the structure shall be with:

1. Pre-set concrete inserts in concrete construction of 4” minimum depth.

2. After-set concrete inserts, in 4” minimum depth concrete, set in drilled holes.  Powder 

actuated driven fasteners are not permitted.

3. Provide anchoring where steel beam clamps are attached to sloping surfaces of beam 

flanges and where otherwise required to insure permanent attachment.

4. Side beam bracket in wood construction, secured to the wood joist with lag screws set in 

drilled pilot holes.
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5. Attachment to steel deck is prohibited. Span from steel structural members with 

supplementary steel shapes where direct attachment to structural members is not 

practical.

D. Attachment to manufactured trusses and other engineered structural members and supports shall 

be done in strict accordance with the structural manufacturers recommendations.  Refer to the 

architectural and structural drawings for type of engineered structural systems being used.  

Connections to these structural members shall be made with connection devices and methods 

approved by the structural manufacturer.  Provide additional supports with supplemental steel 

shapes when spacing between structural members exceeds specified distances.

E. Pipe hangers shall be adjusted to proper elevation and all hanger rods set in a vertical position.

END OF SECTION 21 0529
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SECTION 21 0553 - IDENTIFICATION FOR FIRE SUPPRESSION SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Pipe labels.

1.2 SUBMITTAL

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

1.3 QUALITY ASSURANCE

A. Labels, tags and markers shall comply with ANSI A13.1 for lettering size, colors and length of 

color field.

PART 2 - PRODUCTS

2.1 PIPE LABELS

A. Pipe markings shall be applied to all piping.

B. Labeling shall be:

1. Plastic semi-rigid snap-on type, manufacturer’s standard pre-printed color coded pipe 

markers extending fully around the pipe and insulation or pressure-sensitive vinyl pipe 

markers similar to above.

2.2 ACCEPTABLE MANUFACTURERS

A. Labels, markings and tags shall be manufactured by W.H. Brady, Seton, Allen or Industrial 

Safety Supply.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Identification marking and tagging shall be applied after painting has been completed.
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B. Coordinate names, abbreviations and other designations used with corresponding designations 

shown, specified or scheduled on drawings. Verify with Owners’ desired identification marking 

system.

C. The Plumbing, Fire Suppression and HVAC Contractors shall coordinate labeling, marking and 

tagging to attain coordinated and consistent systems of identification.

D. Pipe markers shall be placed at 25 ft. centers in mechanical rooms and concealed spaces and at 

50 ft. centers in other exposed locations.

E. Refer to appropriate sections of this specification for installation of underground line marker 

tape.

END OF SECTION 21 0553
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SECTION 211313 - WET-PIPE SPRINKLER SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Pipes, fittings, and specialties.

2. Fire-protection valves.

3. Sprinklers.

4. Pressure gages.

1.2 SYSTEM DESCRIPTIONS

A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and 

that is connected to water supply through alarm valve.  Water discharges immediately from 

sprinklers when they are opened.  Sprinklers open when heat melts fusible link or destroys 

frangible devices.  Hose connections are included if indicated.

1.3 PERFORMANCE REQUIREMENTS

A. Standard-Pressure Piping System Component:  Listed for 175-psig minimum working pressure.

B. Design sprinkler system(s), by a State certified designer, using performance requirements and 

design criteria indicated.

1. Margin of Safety for Available Water Flow and Pressure: 10 percent, including losses 

through water-service piping, valves, and backflow preventers.

C. System shall conform to the requirements of NFPA 13 and OBC chapter 9 and other 

requirements of the authority having jurisdiction. 

D. Sprinkler system design shall be approved by authorities having jurisdiction.

1.4 SUBMITTALS

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

B. Approved Sprinkler Piping Drawings and Calculations: Working plans and hydraulic 

calculations, prepared according to NFPA 13, that have been approved by authorities having 

jurisdiction, including hydraulic calculations if applicable.

C. Welding certificates.
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D. Field Test Reports and Certificates: Indicate and interpret test results for compliance with 

performance requirements and as described in NFPA 13.  Include "Contractor's Material and 

Test Certificate for Aboveground Piping."

E. Field quality-control reports.

F. Operation and maintenance data.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:

1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems 

and providing professional engineering services needed to assume engineering 

responsibility.  Base calculations on results of fire-hydrant flow test.

a. Design Responsibility: Preparation of working plans, calculations, and field test 

reports by a certified sprinkler designer.

B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 

Pressure Vessel Code.

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. NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing 

shall comply with the following:

1. NFPA 13, "Installation of Sprinkler Systems."

2. NFPA 24, "Installation of Private Fire Service Mains and Their Appurtenances."

PART 2 - PRODUCTS

2.1 PIPING MATERIALS

A. Refer to piping schedule on the Drawings for piping material and applications.

2.2 STEEL PIPE AND FITTINGS

A. Standard Weight, Black Steel Pipe: Schedule 40 ASTM 135 or ASTM A 53/A 53M, Type E or 

F, Pipe ends may be factory or field formed to match joining method.  Fittings and joints – 

malleable or cast-iron screwed type or flanged, 

B. Standard Weight, Black Steel Pipe: Schedule 40 ASTM 135 or ASTM A 53/A 53M, Type E or 

F, mechanically rolled or cut groove ends.  Fittings and joints – mechanical joints with 

malleable or ductile iron body and nitrile or EPDM gaskets.
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C. Thinwall Black Steel Pipe Schedule 10 ASTM A 135 or ASTM A 795/A 795M, mechanically 

rolled groove ends.  Fittings and joints – mechanical joints with malleable or ductile iron body 

and nitrile or EPDM gaskets.

D. Mechanical Joints:

1. Fittings: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron 

casting; with dimensions matching steel pipe.

2. Couplings: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-

pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket, and bolts and 

nuts.

3. Pressure Rating: 175 psig minimum.

4. Acceptable Manufacturers: Subject to compliance with requirements:

a. Anvil International, Inc.

b. Tyco Fire & Building Products LP.

c. Victaulic Company.

2.3 LISTED FIRE-PROTECTION VALVES

A. General Requirements:

1. Valves shall be listed as UL or FM approved.

2. Minimum Pressure Rating: 175 psig.

3. Acceptable Manufacturers: Subject to compliance with requirements:

a. Anvil International, Inc.

b. Kennedy Valve; a division of McWane, Inc.

c. Stockholm Valve and Fittings.

d. Tyco Fire & Building Products LP.

e. Victaulic Company.

f. Watts Water Technologies, Inc.

B. Check Valves 2 1/2” and larger:

1. Standard: UL 312.

2. Type: Swing check.

3. Body Material: Cast iron.

4. Disc Material: Bronze

5. End Connections: Flanged or grooved.

C. Check Valves 2” and smaller:

1. Standard: UL 312.

2. Type: Swing check.

3. Body Material: Bronze.

4. Disc Material: Composition faced

5. End Connections: Threaded.

D. OS&Y Gate Valves 2” and smaller:
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1. Standard: UL 262.

2. Body Material: Bronze.

3. End Connections: Threaded.

E. OS&Y Gate Valves:2 1/2” and larger

1. Standard: UL 262.

2. Body Material: Cast or ductile iron.

3. End Connections: Flanged or grooved.

F. Indicating-Type Butterfly Valves:

1. Standard: UL 1091.

2. Pressure Rating: 175 psig minimum.

3. Valves 2” and Smaller:

a. Valve Type: Ball or butterfly.

b. Body Material: Bronze.

c. End Connections: Threaded.

4. Valves 2-1/2” and Larger:

a. Valve Type: Butterfly.

b. Body Material: Cast or ductile iron.

c. End Connections: Flanged, grooved, or wafer.

5. Valve Operation: Integral electrical, 115-V AC, pre-wired, single-circuit, supervisory 

switch indicating device.

G. Trim and Drain Ball Valves:

1. Standard: UL’s "Fire Protection Equipment Directory" listing or "Approval Guide," 

published by FM Global, listing.

2. Body Material: Bronze.

3. End Connections: Threaded.

2.4 SPRINKLER SPECIALTY PIPE FITTINGS

A. Flow Detection and Test Assemblies:

1. Standard: UL’s "Fire Protection Equipment Directory" listing or "Approval Guide," 

published by FM Global, listing.

2. Pressure Rating: 175 psig.

3. Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test 

valve.

4. Size: Same as connected piping.

5. Inlet and Outlet: Threaded.

6. Acceptable Manufacturers

a. Reliable Automatic Sprinkler Co., Inc.

b. Tyco Fire & Building Products LP.
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c. Victaulic Company.

B. Branch Line Testers:

1. Standard: UL 199.

2. Pressure Rating: 175 psig minimum.

3. Body Material: Brass.

4. Size: Same as connected piping.

5. Inlet: Threaded.

6. Drain Outlet: Threaded and capped.

7. Branch Outlet: Threaded, for sprinkler.

8. Acceptable Manufacturers:  

a. Elkhart Brass Mfg. Company, Inc.

b. Fire-End & Croker Corporation.

c. Potter Roemer.

C. Sprinkler Inspector's Test Fittings:

1. Standard: UL’s "Fire Protection Equipment Directory" listing or "Approval Guide," 

published by FM Global, listing.

2. Pressure Rating: 175 psig.

3. Body Material: Cast- or ductile-iron housing with sight glass.

4. Size: Same as connected piping.

5. Inlet and Outlet: Threaded.

6. Acceptable Manufacturers:

a. Tyco Fire & Building Products LP.

b. Victaulic Company.

c. Viking Corporation.

2.5 SPRINKLERS

A. General Requirements:

1. Standard: UL’s "Fire Protection Equipment Directory" listing or "Approval Guide," 

published by FM Global, listing.

2. Pressure Rating for Automatic Sprinklers: 175 psig minimum.

3. Acceptable Manufacturers:

a. Globe Fire Sprinkler Corporation.

b. Reliable Automatic Sprinkler Co., Inc.

c. Tyco Fire & Building Products LP.

d. Victaulic Company.

e. Viking Corporation.

B. Automatic Sprinklers:

1. Non-Residential Applications: UL 199.

2. Characteristics: Quick-response type with nominal 1/2-inch orifice with Discharge 

Coefficient K of 5.6, and for "Ordinary" temperature classification rating unless otherwise 

indicated or required by application.
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C. Sprinkler Finishes:

1. Painted.

D. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting 

applications.

1. Exposed Pendent Sprinklers: White-plated steel, one piece, flat. 

2. Concealed Recessed Sprinklers: White -plated steel, two piece, with 1-inch vertical 

adjustment and a flat cover plate. 

3. Sidewall Mounting: White -plated steel one piece, flat.

E. Sprinkler Guards:

1. Standard: UL 199.

2. Type: Wire cage with fastening device for attaching to sprinkler.

F. Spare Sprinklers – Furnish spare sprinklers and sprinkler wrench in accordance with the 

requirements of NFPA 25.  Spare sprinklers shall include each type and temperature rating in a 

proportional amount equal of those installed.  Provide a wall mounted cabinet for sprinklers and 

wrench.

2.6 ALARM DEVICES

A. Alarm-device types shall match piping and equipment connections.

B. Water-Flow Indicators:

1. Standard: UL 346.

2. Water-Flow Detector: Electrically supervised.

3. Components:  Two single-pole, double-throw circuit switches for isolated alarm and 

auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-

adjustable retard element to prevent false signals and tamperproof cover that sends signal 

if removed.

4. Type: Paddle operated.

5. Pressure Rating: 250 psig.

6. Design Installation: Horizontal or vertical.

7. Manufacturers:  

a. ADT Security Services, Inc.

b. McDonnell & Miller; ITT Industries.

c. Potter Electric Signal Company.

d. System Sensor; a Honeywell company.

e. Viking Corporation.

f. Victaulic Company.

C. Valve Supervisory Switches:

1. Standard: UL 346.

2. Type: Electrically supervised.

3. Components: Single-pole, double-throw switch with normally closed contacts.
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4. Design: Signals that controlled valve is in other than fully open position.

5. Manufacturers:  

a. Fire-Lite Alarms, Inc.; a Honeywell company.

b. Kennedy Valve; a division of McWane, Inc.

c. Potter Electric Signal Company.

d. System Sensor; a Honeywell company.

2.7 PIPE ESCUTCHEONS

A. General: Manufactured ceiling, floor, and wall escutcheons and floor plates.

B. One-Piece, Cast-Brass Escutcheons: Polished chrome-plated finish with setscrews.

C. One-Piece, Deep-Pattern Escutcheons: Deep-drawn, box-shaped brass with chrome-plated 

finish.

2.8 SLEEVES

A. Cast-Iron Wall Pipe Sleeves: Cast or fabricated of cast iron and equivalent to ductile-iron 

pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

B. Galvanized-Steel-Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with 

welded longitudinal joint.

C. Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, standard weight, zinc coated, 

plain ends.

PART 3 - EXECUTION

3.1 PIPING INSTALLATION

A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general 

location and arrangement of piping.  Install piping as indicated, as far as practical.

1. Deviations from approved working plans for piping require written approval from 

authorities having jurisdiction.  File written approval with Architect before deviating from 

approved working plans.

B. Locate sprinkler piping in areas protected from freezing.

C. Piping Standard: Comply with requirements for installation of sprinkler piping in NFPA 13.

D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in 

pipe sizes.

E. Install unions adjacent to each valve in pipes 2” and smaller.
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F. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 

equipment having 2-1/2” and larger end connections.

G. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, 

and sized and located according to NFPA 13.

H. Install sprinkler piping with drains for complete system drainage.

I. Install alarm devices in piping systems.

J. Install hangers and piping supports for sprinkler system piping according to NFPA 13.  Comply 

with requirements for hanger materials in NFPA 13.

K. Install escutcheons for penetrations of walls, ceilings, and floors.

L. Fill sprinkler system piping with water.

3.2 JOINT CONSTRUCTION

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings 

that have finish and pressure ratings same as or higher than system's pressure rating for 

aboveground applications unless otherwise indicated.

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

C. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 

assembly.

D. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water 

service.  Join flanges with gasket and bolts according to ASME B31.9.

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.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged.

F. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to 

AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe 

and grooved-end fittings according to AWWA C606 for steel-pipe joints.

G. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to 

AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe 

and grooved-end fittings according to AWWA C606 for steel-pipe grooved joints.

H. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both 

piping systems.
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3.3 VALVE AND SPECIALTIES INSTALLATION

A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, 

and specialties according to NFPA 13 and authorities having jurisdiction.

3.4 SPRINKLER INSTALLATION

A. Refer to the drawing for the locations of various types of sprinklers.

B. Install sprinklers in suspended ceilings in center of acoustical ceiling panels or at the quarter 

points along the long axis for rectangular panels.

C. Install sprinkler guards on sprinklers. 

3.5 SLEEVE INSTALLATION

A. General Requirements:  Install sleeves for pipes and tubes passing through penetrations in 

floors, partitions, and walls.

B. Sleeves are not required for core-drilled holes in cast walls or floors.

C. Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated.

D. Install sleeves in new partitions, slabs, and walls as they are built.

E. For interior wall penetrations, seal annular space between sleeve and pipe or pipe insulation 

using joint sealants appropriate for size, depth, and location of joint.  Comply with requirements 

for joint sealants in Division 07 Section "Joint Sealants."

F. For exterior wall penetrations above grade, seal annular space between sleeve and pipe using 

joint sealants appropriate for size, depth, and location of joint.  Comply with requirements for 

joint sealants in Division 07 Section "Joint Sealants."

G. Seal space outside of sleeves in concrete slabs and walls with grout.

H. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors 

at pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements 

for firestop materials and installations in Division 07 Section "Penetration Firestopping."

3.6 IDENTIFICATION

A. Install labeling and pipe markers on equipment and piping according to requirements in 

NFPA 13.

B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for 

identification specified in Division 26 Section "Identification for Electrical Systems."
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3.7 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Tests and Inspections:

1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and retest 

until no leaks exist.

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

equipment.

3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" 

Chapter.

4. Coordinate with fire-alarm tests.  Operate as required.

5. Verify that equipment hose threads are same as local fire-department equipment.

C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

E. Turn spare sprinklers, wrench and cabinet over to owner 

3.8 CLEANING

A. Clean dirt and debris from sprinklers.

B. Remove and replace sprinklers with paint other than factory finish.

END OF SECTION 211313
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SECTION 22 0001 – BASIC PLUMBING REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section Includes the following:

1. General Requirements

2. Definitions

3. Scope of Work

4. Drawings and Specifications

5. Reference Standards

6. Allowances, Unit Prices and Alternates

7. Site Visit

8. Permits, Regulations and Inspections

9. Project Management and Coordination

10. Temporary Utilities

11. Workmanship

12. Protection

13. Painting

14. Cleaning

15. Miscellaneous Equipment Connections

16. Equipment Selection

17. Shop Drawings

18. Final Inspection and Punch List

19. Operation and Maintenance Manuals

20. Record Drawings

21. Warranties

22. Project Closeout

23. Operation and Adjustment of Equipment

24. Operating Demonstration and Instruction 

1.2 GENERAL REQUIREMENTS

A. All provisions of Division 00 Front End Documents and Division 01 General Requirements 

apply to work specified in this Division.

B. Specification provisions of other relevant Divisions shall apply where applicable work is 

required to be performed under this Plumbing work.

C. A complete and functional Plumbing system installation shall be provided under this Division. 

Should overlap of work among trades become evident, this shall be called to the attention of the 

architect. In such event, none of the trades or their suppliers shall assume that he relieved of the 

work which is specified under his branch until instructions in writing are received from the 

Architect.
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1.3 DEFINITIONS

A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, 

pipe and duct chases, unheated spaces immediately below roof, spaces above ceilings, 

unexcavated spaces, crawlspaces, and tunnels.

B. Exposed, Interior Installations: Exposed to view indoors.  Examples include finished occupied 

spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient 

temperatures and weather conditions.  Examples include rooftop locations.

D. Concealed, Interior Installations: Concealed from view and protected from physical contact by 

building occupants.  Examples include above ceilings and chases.

E. Concealed, Exterior Installations: Concealed from view and protected from weather conditions 

and physical contact by building occupants but subject to outdoor ambient temperatures.  

Examples include installations within unheated shelters.

1.4 SCOPE OF WORK

A. The scope of the Plumbing work includes furnishing, installing, testing and warranty of all 

Plumbing work shown on the Plumbing drawings and specified herein, including Division 00, 

Division 01, Division 22 and applicable provisions of other relevant Divisions.

1.5 DRAWINGS AND SPECIFICATIONS

A. The drawings indicate the general arrangement of the work and are to be followed insofar as 

possible. The word “provide,” as used, shall mean “furnish and install.” If significant deviations 

from the layout are necessitated by field conditions, detailed layouts of the proposed departures 

shall be submitted to the Architect for approval before proceeding with the work.

B. Make all necessary field measurements to ensure correct fitting. Coordinate work with all other 

trades in such a manner as to cause a minimum of conflict or delay.

C. The drawings and specifications shall be carefully studied during the course of bidding and 

construction. Any errors, omissions or discrepancies encountered shall be referred immediately 

to the Architect for interpretation or correction, so that misunderstandings at a later date may be 

avoided. The contract drawings are not intended to show every vertical or horizontal offset 

which may be necessary to complete the systems. Having pipe and fittings fabricated and 

delivered in advance of making actual measurements shall be sufficiently in advance as to not 

cause extra work, or unduly delay the work. Coordinate work in advance with all other trades 

and report immediately any difficulties which can be anticipated.

D. The Architect shall reserve the right to make minor adjustments in locations of system runs and 

components where he considers such adjustments desirable in the interest of concealing work or 

presenting a better appearance where exposed. Any such changes shall be anticipated and 

requested sufficiently in advance as not to cause extra work, or unduly delay the work. 

Coordinate work in advance with all other trades and report immediately any difficulties.
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E. Equipment or piping shall not be installed or run above electrical switchgear or panelboards, nor 

in or above the access space in the immediate vicinity of the electrical switchgear/panelboards, 

in accordance with NEC Article 384.

F. Where any system runs and components are so placed as to cause or contribute to a conflict, it 

shall be readjusted at the expense of the contractor causing such conflict. The Architect’s 

decision shall be final in regard to the arrangement of ductwork, piping, etc., where conflict 

arises.

G. Provides offsets in system runs, additional fittings, necessary drains and minor valves, traps, 

and devices required to complete the installation, or for the proper operation of the system. Each 

Contractor shall exercise due and particular caution to determine that all parts of the work are 

made quickly and easily accessible.

H. Should overlap of work among the trades become evident, this shall be called to the attention of 

the Architect. In such event, none of the trades or their suppliers shall assume that he is relieved 

of the work which is specified under his branch until instructions in writing are received from 

the Architect. 

1.6 REFERENCE STANDARDS

A. Where standards (NFPA, NEC, ADTM, UL, ASPE, etc.) are referenced in the specifications or 

on the drawings, the latest edition is to be used except, however, where the authority having 

jurisdiction has not yet adopted the latest edition, the edition so recognized shall be used.

1.7 ALLOWANCES, UNIT PRICES AND ALTERNATES

A. Refer to Sections 01200 Allowances, 012200 Unit Prices and 012300 Alternates.

1.8 SITE VISIT

A. Refer to Section 017300 Execution.

B. Each bidder shall visit the project site to understand the existing conditions and compare the 

conditions with information shown on the drawings. Report immediately to the Architect any 

issues or discrepancies which are discovered that affect the bid. Changes to contract price will 

not be considered for site condition issues that are readily apparent from a thorough site review.

1.9 PERMITS, REGULATIONS AND INSPECTION

A. Work must conform to applicable local, state and federal laws, ordinances and regulations. 

Where drawings or specifications exceed code requirements, the drawing and specifications 

shall govern. Install no work contrary to minimum legal standards.

B. Except where the permit application is made by the Architect or the Engineer, the Plumbing 

contractor shall be responsible to file for and obtain all required permits from the governing 

inspection agencies for the plumbing work. Where the Architect or Engineer is the Architect or 
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Engineer of record, they will furnish sealed and signed drawings and specifications required by 

the permit authorities. 

C. Include payment of all permit and inspection fees applicable to the work in this Division. 

D. All work shall be subject to inspection and approval of Federal, State and local agencies as may 

be appropriate as well as the Architect and Engineer.

E. Furnish for the Owner certificates of approval from the governing inspection agencies as a 

condition for final payment.

1.10 PROJECT MANAGEMENT AND COORDINATION

A. Refer to Section 013100 Project Management and Coordination.

1.11 TEMPORARY UTILITIES

A. Refer to Section 015000 Temporary Facilities and Controls for division of responsibilities for 

temporary utilities.

B. Each Contractor requiring water for construction purposes shall connect to wall hydrants or 

other connection points within the existing building.

C. Cost of water use for construction is not included in Division 22.

1.12 WORKMANSHIP

A. Refer to Section 014000 Quality Requirements.

B. Materials and equipment shall be installed and supported in a first-class and workmanlike 

manner by mechanics skilled in their particular trades. Workmanship shall be first-class in all 

respects, and the Architect shall have the right to stop the work if highest quality workmanship 

is not maintained.

C. Plumbing work shall be performed by licensed Plumbing Contractors in accordance with 

requirements of the jurisdiction.

1.13 PROTECTION

A. Each Contractor shall be entirely responsible for all material and equipment furnished in 

connection with his work. Special care shall be taken to properly protect all parts thereof from 

theft, damage or deterioration during the entire construction period in such a manner as may be 

necessary, or as directed by the Architect.

B. The Owner’s property and the property of other contractors shall be scrupulously respected at 

all times. Provide plastic sheeting, drop cloths or similar barriers where dust and debris is 

generated, to protect adjacent areas.
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C. Contractor shall protect all equipment and materials from detrimental effects of weather or 

construction activity. All items shall be stored and secured in a protected location away from the 

daily work area. Equipment or materials shall be placed on raised skids to protect from surface 

moisture. Where appropriate, provide plastic sheeting or similar vapor barrier underneath the 

stored products to reduce the effects of ground moisture or curing concrete on the local 

humidity levels. Where unfinished ferrous products or finished ferrous products with raw edges 

are stored, provide local, dry heat to maintain ambient relative humidity levels below 65% RH 

to prevent rust. 

D. All equipment shall retain the original packaging until required to be removed for installation or 

operation. Open ends of piping, conduit, etc. shall be capped or sealed and ventilation openings 

into equipment shall be wrapped and sealed in plastic sheeting to prevent dust or dirt entry both 

when stored and after installation but still open to the effects of construction activity. Stored 

items as well as installed equipment shall be covered with plastic sheeting at all times until 

placed in service or until dust generating activity in the area has ceased. 

1.14 PAINTING

A. In addition to any painting specified for various individual items of equipment, the following 

painting shall be included in Division 22:

1. Ferrous metal which is no factory or shop painted or galvanized and which remains 

exposed to view in the finished areas of the building / building including finished areas, 

mechanical rooms, storage rooms, and other unfinished areas shall be given a prime coat 

of paint.

2. Ferrous metal installed outside the building which is not factory or shop painted or 

galvanized shall be given a prime coat of paint.

3. Equipment and materials which have been factory or shop coated (prime or finished 

painted or galvanized), on which the finish has been damaged or has deteriorated, shall be 

cleaned and refinished equal to its original condition. The entire surface shall be 

repainted if a uniform appearance cannot be accomplished by touch-up.

B. Paint, surface preparation and application shall conform to applicable portions of the Painting 

section of Division 9 of the Specifications. All rust must be removed before application of paint.

C. Finish painting is included in the General Contract except where otherwise required under 

remodeling work. Refer to the Cutting and Patching paragraph in this Section for finishing 

requirements

1.15 CLEANING

A. Debris, dust, dirt, etc. shall be removed daily, particular attention shall be paid to areas that the 

Owner is continuing to occupy or use; any mess created in corridors, stairwells and egress paths 

that are maintained during construction shall be cleaned immediately.
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B. The Owner’s dumpsters and trash receptacles shall not be used. If a dumpster is required, it 

shall be provided by the contractor and located where approved by the Owner.  Coordinate 

dumpster requirements with other contractors.

C. Before turning an area back over to the Owner, thoroughly clean the space to leave the area in a 

similar condition before the start of the project where finishes are to remain. 

1.16 MISCELLANEOUS EQUIPMENT CONNETIONS

A. Certain categories of fixtures and equipment, require piping connections as shown on the 

drawings.  Equipment will be furnished and set in places by the equipment supplier.

B. Make all final connections to these fixtures and equipment, as indicated and in accordance with 

the manufacturer’s recommendations. All piping connections shall be valved and final 

connections made with unions.

C. Fixtures and equipment, unless otherwise noted, will be furnished complete with the basic 

plumbing supply and waste trim. The trim will generally be furnished “loose” and shall be 

installed under this work. Countertop sinks furnished “loose” shall also be installed by the 

Plumbing Contractor.

D. Provide supplies, supply stops, traps, shut-off valves, fixture drains, continuous wastes and 

indirect wastes.  Provide a water-hammer arrestor on the system side of each automatic (quick-

closing) valve on water supply lines. Items not specifically described elsewhere in these 

specifications shall be of the same manufacturer as similar items specified in conjunction with 

the plumbing fixtures.

E. Supply piping and devices connecting to fixtures and equipment, where exposed to view in the 

finished space, shall be chrome plated and insulation shall be omitted.

F. Roughing-in drawings shall be obtained for the various fixtures and items of equipment as the 

time approaches when such information is required; allow a reasonable period, from the time of 

notice to obtain this information.

G. Connections to equipment shall be in accordance with manufacturer’s installation guidelines. 

Any additional accessories recommended by the manufacturer such as gauges, shut-off valves, 

unions at connection points, etc., shall be provided by this Contractor.

1.17 EQUIPMENT SELECTION

A. Materials and equipment furnished under this contract shall be in strict accordance with the 

specifications and drawings and shall be new and of best grade and quality. When two or more 

articles of the same material or equipment are required, they shall be of the same manufacturer.
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B. The selection of materials and equipment to be furnished under this contract shall be governed 

by the following:

1. Where trade names, brands, or manufacturers of equipment or materials are listed in the 

specifications, the exact equipment listed shall be furnished. Where more than one name 

is used, the Contractor shall have the option of selecting between any one of the several 

specified. All products shall be first quality line of manufacturers listed.

2. Where the words “or approved equal: appear after a manufacturer’s name, specific 

approval must be obtained from the Architect during the bidding period in sufficient time 

to be included in an addendum. The same shall apply for equipment and materials not 

named in the specifications, where approval is sought.

3. Where the words “equal to” appear, followed by a manufacturer’s name and sometimes a 

model or series designation, such designation is intended to establish a model or series 

designation, such designation is intended to establish quality level and standard features. 

Equal equipment by other manufacturers will be acceptable, subject to the Engineer’s 

approval.

C. Substitute equipment of equal quality and capacity will be considered when the listing of such is 

included as a separate item of the bid. State the deduction or addition in cost to that of the 

specified product.

D. Before bidding equipment, and again in the preparation of shop drawings the Contractor and his 

supplier shall verify that adequate space is available for entry and installation of the item of 

equipment, including associated piping and accessories. Also verify that adequate space is 

available for servicing of the equipment.

E. If extensive changes in pipe, or equipment layout or electrical wiring and equipment are brought 

about by the use of equipment which is not compatible with the layout shown on the drawings, 

necessary changes shall be deemed to be included in the contract.

1.18 SHOP DRAWINGS

A. Refer to Section 016000 Product Requirements.

B. Shop drawings for equipment fixtures, devices and materials shall be labeled and identified the 

same as on the Contract Documents. Failure to do so may be cause for rejection of shop 

drawings.

C. The review of shop drawings by the Architect or Engineer shall not relieve the Contactor from 

responsibility for errors in the shop drawings. Deviations from specifications and drawing 

requirements shall be called to the Engineer’s attention in a separate clearly stated notification 

at the time of submittal for the Engineer’s review.
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D. Shop drawings for the following Plumbing equipment and materials shall be submitted:

1. Pipe, fittings and joining methods for the various systems.

2. Firestopping systems for pipe penetrations.

3. Pipe hangers and saddles.

4. Valves.

5. Pipe insulation

6. Supply system specialties.

7. Drainage system specialties

8. Plumbing fixtures and trim

1.19 OPERATING AND MAINTENANCE MANUALS

A. Refer to Section 017823 Operation and Maintenance Data.

B. All shop drawing and installation, maintenance and operating instruction pamphlets or 

brochures, wiring diagrams, parts list and other information, along with warranties, shall be 

obtained form each manufacturer of the principal items of equipment. In addition, the 

Contractor shall prepare a chart listing all items of equipment which are furnished under his 

contract and indicating the nature of maintenance required, the recommended frequency of 

checking these points and the type of lubricating media or replacement material required.

1.20 RECORD DRAWINGS

A. Refer to Section 017839 Project Record Drawings.

B. Each Contractor shall maintain a separate set of prints of the contract documents and shall show 

all changes or variations, in a manner to be clearly discernible, which are made during 

construction. Upon completion of the work, these drawings shall be turned over to the Architect.

1.21 WARRANTIES

A. This Contractor shall warrant all workmanship, equipment and material entering into this 

contact for a period of one year of date of final acceptance or date of beneficial use, as agreed to 

between Contractor and Architect. Any materials or equipment proving to be defective during 

this warranty period shall be made good by this Contractor without expense to the Owner.

B. This provision is intended specifically to cover deficiencies in contract completion or 

performance which are discovered after systems are placed in operation. Also included shall be 

supplementary assistance in balancing, adjusting or providing operating instructions as the need 

develops, and replacing overload heater elements in starters where necessary to keep systems in 

operation. Heater element sizes shall not exceed the motor manufacturer’s recommendations.

C. This provision shall not be construed to include maintenance items such as replacing filters, and 

cleaning strainers after these have been done for final close-out.

D. Provisions of this warranty shall be considered supplementary to warranty provisions under 

General Conditions.
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1.22 PROJECT CLOSEOUT

A. Refer to Section 017700 Closeout Procedures.

1.23 OPERATIONS AND ADJUSTMENT OF EQUIPMENT

A. As each piping system is put into operation, all items of equipment included therein shall be 

adjusted to proper working order.

B. Test relief valves, air vents and regulating valves to ensure proper operation.

1.24 OPERATING DEMONSTRATION AND INSTRUCTIONS

A. Refer to Section 017900 Demonstration and Training as well as individual Division 22 Sections 

for requirements.

B. The Contractor shall set the various systems into operation and demonstrate to the Owner and 

Architect that the systems function properly and that the requirements of the Contract are 

fulfilled.

C. The Contractor shall provide the Owner's representatives with detailed explanations of 

operation and maintenance of equipment and systems. A thorough review of the operating and 

maintenance manuals shall be included in these instructional meetings.

D. A minimum of 2 hours shall be allowed for instructions to personnel selected by the Owner. 

Instructions shall include not less than the following:

1. Show locations of items of equipment and their purpose.

2. Review binder containing instructions and equipment and systems data.

3. Coordinate written and verbal instructions so that personnel understand each.

PART 2 - PRODUCTS – NOT APPLICABLE

PART 3 - EXECUTION– NOT APPLICABLE 

END OF SECTION 22 0001
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SECTION 22 0002 – PLUMBING WORK IN EXISTING BUILDINGS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section Includes the following:

1. General Requirements for Renovation Work

2. Inspection of Existing Building 

3. Asbestos Material

4. Work Hours

5. Tobacco Products

6. Barriers and Signage

7. Storage of Tools and Materials

8. Protection of Existing Building and Equipment

9. Confined Spaces

10. Noise, Fumes and Dust Control

11. Soldering Welding and Cutting 

12. Removals Disposal and Reuse

13. Draining, Flush and Refill of Piping Systems

14. Continuity of Systems

15. Cutting and Patching

16. Cleaning

1.2 GENERAL REQUIREMENTS FOR RENOVATION WORK

A. Refer to Article 1 Specification requirements and notes on the drawings, where provided, for 

requirements related to renovation work.

B. Meet with the Owner, Architect and Engineer before demolition or construction begins to 

establish procedures for work effort in the existing building. Provide names and phone numbers 

and establish emergency contact information where work is performed. Provide security 

information requested by the Owner for all personnel who will be working on site. Educate all 

construction personnel in regard to the project requirements and procedures. 

C. Coordinate effort with other contractors involved in the renovation project to minimize the 

disruption, phasing of work, share cleaning responsibilities, etc.  



GREENVILLE NATIONAL BANK

MAIN BRANCH RENOVATION
2026

PLUMBING WORK IN EXISTING BUILDINGS 22 0002 - 2

1.3 INSPECTION OF EXISTING BUILDING

A. Each bidder shall inspect the project site and the existing building in the early time frame of the 

bidding period. Conditions shall be compared with information shown on the drawings. Report 

to the Architect/Engineer any significant discrepancies which may be discovered in a timely 

fashion so that direction may be provided in an addendum. After the contract is signed, no 

allowance will be made for failure to have made a thorough inspection.

1.4 ASBESTOS MATERIAL

A. Abatement, removal or encapsulation of existing materials containing asbestos is not included 

in the Contract. Necessary work of this nature will be arranged by the Owner to be done outside 

of this construction and remodeling project by a company regularly engaged in asbestos 

abatement. Such work will be scheduled and performed in advance of work in the construction 

and remodeling project.

B. If, in the performance of the mechanical work, materials are observed which are suspected to 

contain asbestos, the Contractor shall immediately inform the Architect / Engineer who in turn 

will notify the Owner. Work that would expose workers to the inhalation of asbestos particles 

shall be terminated. Work may be resumed only after a determination has been made and 

unsafe materials have been removed or encapsulated and the area declared safe.

1.5 WORK HOURS

A. Work hours for construction shall be as defined in Section 01150- Project Phasing or other 

specification sections or drawing notes.

B. Where allowed, contractors may work normal hours except after hours is required for 

operations that are noisy, generate obnoxious fumes or dust, require shut down of ventilation 

systems, etc. The Owner reserves the right to stop normal hour work where the Owner deems 

the effort to be disruptive to their ongoing operations.

C. Any work that creates hazards in or requires closure of corridors, exit pathways or stairwells 

work in corridors must be performed after hours when the building is not occupied.

D. All occupied areas, corridors exit pathways and stairwells must be left clean, lighted (including 

emergency egress and exit signage) usable and safe at the end of each work shift.

E. Access to the work area shall be coordinated with the Owner; follow all security protocols for 

parking, sign in, key control, etc. established by the Owner.    

1.6 TOBACCO PRODUCTS

A. Smoking or chewing tobacco products are expressly prohibited to be used within the building 

and on the premises except where specifically permitted by the Owner or in construction 

company trailers or vehicles where permitted by the construction company.
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PART 2 - PRODUCTS- NOT APPLICABLE

PART 3 - EXECUTION

3.1 BARRIERS AND SIGNAGE

A. Barriers and signage shall be provided as appropriate to identify work areas and to prevent 

unauthorized entry by non-construction personnel. Refer to appropriate Division 1 specification 

requirements and notes on the drawings where provided. 

B. All barriers and signs should be high visibility type and be maintained at all times.  

3.2 STORAGE OF TOOLS AND MATERIALS

A. Store all site material and tools in the active job site area, specific storage areas are not 

provided except where otherwise noted for material and tools. The contractor is responsible for 

security. 

B. Storage is specifically prohibited in means of egress paths and stairwells.

3.3 PROTECTION OF EXISTING BUILDING AND EQUIPMENT

A. The Owner’s property and the property of other contractors shall be respected at all times. 

Provide drop clothes, visqueen or other suitable barriers where dust and debris is generated. 

Tape ends of barriers for sealing purposes. 

B. Provide 55 gallon drums or smaller buckets as appropriate and use funnels, where draining 

liquid systems. 

C. Provide plywood sheets for protection of walls, floors or Owner’s equipment or systems that 

are remaining in place near demolition or new installation work where there is possible damage 

from heavy material or equipment.

3.4 CONFINED SPACES

A. Notify the Owner when performing work in confined spaces. Provide a written procedure for 

approval and obtain approval from the Owner, when so requested.

B. All work in confined spaces shall be done in accordance with OSHA regulations.
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3.5 NOISE, FUME, AND DUST CONTROL

A. Provide barriers and ventilation as required to limit the effect from construction generated noise 

fume and dust control on spaces that continue to be occupied by the Owner. Refer to protection 

of building and equipment paragraph above. In addition to the basic protection, provide 

additional visqueen barriers to limit airborne migration of dust and fumes. Provide 

supplemental portable fans to exhaust air to the outside of the building where appropriate. Use 

of the Owners’ ventilation systems to induce positive or negative pressure is prohibited unless 

authorized by the Owner. Shut off ventilation systems serving the area where use of these 

systems can induce fumes or dust into return or exhaust ducts. Where systems need to remain 

operational for occupied areas, arrange to temporarily shut off portions of the system in the 

work area. Provide taped visqueen covers on HVAC air supply and exhaust devices to limit 

migration. Coordinate all efforts requiring modification or shutdown of ventilation systems 

with the Owner. Contractor shut down of these systems is prohibited without Owner permission.

B. Arrange with the Owner when required to shutoff fire alarm or smoke detectors to perform 

work. With the Owners’ prior approval. Cover smoke detectors where needed to prevent false 

alarms due to work generated dust or fumes. Minimize outages and coordinate efforts to limit 

the effect due to false alarms.

C. Where significant dust or fume generating work, welding or cutting operations are required for 

removal or new work, provide fume removal equipment with telescoping arms to locally 

capture the fumes. Fume exhaust shall be directed outside or adequately filtered and 

recirculated.

D. Areas shall be thoroughly ventilated after completion of the work on a daily basis to remove 

residual odors and fumes before occupancy occurs the next day.     

E. Provide vacuum cleaners and other equipment to clean and restore conditions. 

3.6 SOLDERING WELDING AND CUTTING

A. For soldering, welding or cutting operations, provide insulated, fire rated barriers and blankets  

to isolate cover and protect remaining systems and materials, furniture, furnishings, floors, 

walls, ceilings, etc.

B. Refer to noise, fume and dust control provisions in the previous paragraph. 

C. Obtain burn approval from the Owner before commencing any soldering or welding effort. 

Coordinate outages of fire alarm systems as noted in the previous paragraph.

D. Provide a Fire Watch at each welding location. Fire Watch personnel shall be dedicated for the 

sole purpose of fire prevention during welding operations. All Fire Watch personnel shall be 

properly trained and equipped, including fire extinguisher, fire blanket and communication 

equipment for assistance request. 

E. Provide a fire extinguisher at every soldering or welding location.
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3.7 REMOVALS, DISPOSAL, AND REUSE

A. Refer to the drawings for the scope of remodeling in the existing building.

B. Cooperate with the General Contractor regarding all removal and remodeling work. Each 

Contractor shall remove existing work which is associated with his trade and which will be 

superfluous when the new work is installed and made operational.

C. Extraneous piping which is or becomes accessible shall be removed and stubs shall be capped 

at the first active pipe encountered.  Piping that is and remains inaccessible shall be abandoned. 

Ends of abandoned pipe shall be capped so as to be concealed by finished surfaces. Upon 

completion of the work no abandoned duct. Pipe, valve or stub shall extend thru finished floors, 

walls or ceilings.

D. When it is necessary to reroute a section of active piping the rerouted section shall be installed 

before removing the existing in order to minimize system downtime. Rerouted sections shall be 

insulated as required for new work. Patch insulation on existing piping which has been 

damaged or removed in this work. 

E. Where existing piping is removed and holes are left in existing walls, finished ceilings, floors, 

etc., these holes shall be patched using materials to match the existing construction to restore 

and maintain the integrity of the existing partition.

F. Materials and equipment which are removed shall not be reused within the scope of this project 

unless specifically noted to be relocated or reused. Turn over to the Owner and place where 

directed on the premises all removed material and equipment so designated by the Owner.  All 

material and equipment which the Owner does not wish to retain shall become the property of 

the Contractor responsible for removal and shall be removed from the premises and properly 

disposed. 

G. Disposal of materials regulated by EPA shall be done in strict accordance with latest 

requirements. Provide documentation to the Owner that disposal was properly executed.

H. Remove, store and reinstall lay-in ceiling tile and grid as needed to perform work in areas 

where such removal and re-installation is not to be done by the General Contractor. Damaged 

tile and/or grid shall be replaced with new matching tile and/or grid.

I. In areas of minor work where the space is not completely vacated, temporarily move portable 

equipment and furnishings within the space as required to complete the work. Coordinate this 

activity with Owner. Protect the Owner’s property by providing dust covers and temporary 

plastic film barriers to contain dust. Remove barriers and return equipment and furniture upon 

completion of the work.

J. Refinish any surface disturbed under this work match existing, except where refinishing of that 

surface is included under the General Contract.

3.8 DRAINING, FLUSHING, AND REFILL OF PIPING SYSTEMS

A. Existing liquid systems shall be drained as required before removal or connection of new piping 
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extensions.

B. Draining of the system shall be the responsibility of the contractor. Provide threaded 

connections, etc. to direct fluids to drainage points. Water systems may be drained to sanitary 

systems or where permitted, to storm systems. Verify any chemical treatment, inhibitors or 

freeze protection additives in the existing systems and obtain a permit from the local sewer 

authority before disposing. 

C. Provide drums or containers to accept other than water drainage and remove from the premises 

and properly dispose. Provide visqueen to protect Owners’ property when opening pipes, even 

where piping has been drained to prevent damage from residual liquid that remains in the pipe.  

D. After new piping is connected and tested, flush clean and disinfect all existing piping that has 

been drained and new piping as specified in Section 22001, Basic Plumbing Requirements. 

Provide full port, 0.75” ball valves with hose connectors as described to facilitate flushing 

operations.

3.9 CONTINUITY OF SYSTEMS

A. Work shall be so planned and executed as to provide reasonably continuous services of existing 

systems throughout the construction period. Where necessary to disrupt services for short 

periods of time for connection, alteration or switch-over, the Owner shall be notified in advance 

and outages scheduled at the Owner’s reasonable convenience.

B. Submit, on request, a written step-by-step sequence of operations proposed to accomplish the 

work, The outline must include tentative dates, times of day for disruption, downtime and 

restoration services. Submit the outline sufficiently in advance of the proposed work to allow 

the Architect or Engineer to review the information with the Owner. Upon approval, final 

planning and the work shall be done in close coordination with the Owner.

C. Shutdown of system and work undertaken during shutdowns shall be bid as being done during 

normal working hours. If the Owner should require such work be performed outside of normal 

working hours, reimbursement shall be made for premium time expenses only.

3.10 CUTTING AND PATCHING

A. Refer to Division 1 – General Requirements for information regarding cutting and patching.

B. Plan the work well ahead of the general construction. Where pipes are to pass thru new walls, 

partitions, floors, roof or ceilings, place sleeves in these elements or arrange with the General 

Contractor to provide openings where sleeves are not practical. Where sleeves or openings have 

not been installed, cut holes and patch as required for the installation of this work, or pay other 

trades for doing this work when so directed by the Architect. Any damage caused to the 

building shall be repaired or rectified.

C. Where pipes are to pass through, above, or behind existing walls, partitions, floors, roof or 

ceiling, cutting, patching and refinishing of same shall be included in this contract. Core 

drilling and saw cutting shall be utilized.
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D. All material, methods and procedures used in patching and refinishing shall be in accordance 

with applicable provisions of specifications governing the various trades. The final appearance 

and integrity of the patched and refinished areas must meet the approval if the Architect. Wall, 

floor and ceiling refinishing must extend to logical termination lines (entire ceiling of the room 

repainted, for instance), if an acceptable appearance cannot be attained by finishing a partial 

area.

E. Provide steel angle or channel lintels to span openings which are cut in existing jointed 

masonry wall where the opening span exceeds 16 inches. Provide framing around roof openings 

for required support of the roof deck.

3.11 CLEANING

A. Debris, dust, dirt, etc shall be removed daily, particular attention shall be paid to areas that the 

Owner is continuing to occupy or use; any mess created in corridors, stairwells and egress paths 

that are maintained during construction shall be cleaned immediately.

B. The Owners dumpsters and trash receptacles shall not be used. If a dumpster is required, it shall 

be provided by the contractor and located where approved by the Owner. Coordinate dumpster 

requirements with other contractors.

C. Before turning an area back over to the Owner, thoroughly clean the space to leave the area in a 

similar condition before the start of the project where finishes are to remain. The contractor 

shall also clean duct interiors and interior components of new or existing air handling system 

equipment if dirt, dust or debris have generated in the course of work have accumulated on 

these surfaces.

END OF SECTION 22 0002
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SECTION 22 0004 – FIRESTOPPING FOR PLUMBING SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes through-penetration firestoping systems for penetrations through fire-

resistance-rated constructions, including both empty openings and openings containing 

penetrating items.

1.2 PERFORMANCE REQUIREMENTS

A. General: For penetrations through fire-resistance-rated constructions, including both empty 

openings and openings containing penetrating items, provide through-penetration firestop 

systems that are produced and installed to resist spread of fire according to requirements 

indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating 

of construction penetrated.

B. Rated Systems: Firestopping assemblies shall be tested and rated in accordance with ASTM 

E814 (ANSI/UL 1479) Fire Tests of Through-Penetration Fire Stops (minimum positive 

pressure of .01 inches of water column) and E119 (ANSI/UL 263) Fire Tests of Building 

Construction and Materials Time-Temperature Curve.  Firestopping shall provide an “F” fire 

rating equal to that of the construction being penetrated. Firestop systems shall meet all 

requirements of the Ohio Building Code.

C. For through-penetration firestop systems exposed to view, traffic, moisture, and physical 

damage, provide products that, after curing, do not deteriorate when exposed to these conditions 

both during and after construction.

1. For floor penetrations with annular spaces exceeding 4 inches in width and exposed to 

possible loading and traffic, provide firestop systems capable of supporting floor loads 

involved, either by installing floor plates or by other means.

2. For penetrations involving insulated piping, provide through-penetration firestop systems 

not requiring removal of insulation.

D. For through-penetration firestop systems exposed to view or above ceilings in air return 

plenums, provide products with flame-spread and smoke-developed indexes of less than 25 and 

50, respectively, as determined per ASTM E 84.

1.3 SUBMITTALS

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

B. Shop Drawings: For each through-penetration firestop system, submit documentation, including 

illustrations, from a qualified testing and inspecting agency, showing each type of construction 

condition penetrated, relationships to adjoining construction, and type of penetrating item.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Products: Firestopping materials shall be manufactured and/or supplied by:

1. Hilti, Inc.

2. Specified Technologies Inc.

3. 3M; Fire Protection Products Division.

2.2 FIRESTOPPING

A. Materials shall be in the form of caulk, putty, sealant, intumescent material, wrap strip, fire 

blocking, ceramic wool and other materials required for the UL listed assemblies.  These shall 

be installed in conjunction with sleeves and materials for fill and damming.

PART 3 - EXECUTION

3.1 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION

A. General: Installation of all materials and assemblies shall be in accordance with UL assembly 

drawings and the manufacturer’s instructions.

B. Installation shall be done by an experienced installer who is certified, licensed or otherwise 

qualified by the firestopping manufacturer as having the necessary training and experience.

C. Provide firestop system for every pipe at penetration of all fire resistance rated walls and 

horizontal assemblies.

D. Coordinate opening size and additional framing requirements with the General Contractor for 

each opening to meet the firestop installation requirements.

E. Annular space of penetrations of non-fire-resistant-rated floor, floor/ceiling assemblies, or the 

ceiling membrane of a non-fire-resistant rated roof/ceiling assembly shall be filled with an 

approved firestopping material to resist the free passage of flame and products of combustion. 

F. Smoke Barriers:

1. Penetrations shall be sealed with a firestopping system to prevent the passage of smoke.

G. Smoke Partitions: 

1. Penetrations shall be sealed with a caulking material to prevent the passage of smoke. 

Non-rated smoke partitions do not require a fire stopping system. 
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3.2 BUILDING STRUCTURE FIRE STOPPING

A. Where building structural members have a fire stopping system installed and portions of this 

fire stopping system are removed to install new systems hangers, the P.C. shall provide new fire 

stopping system onto portions of the building structure and hanger where fire stopping was 

removed. The fire stopping system shall be equal to the existing system and be 2-hour rated. 

1.

END OF SECTION 22 0004
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SECTION 22 0005 – EXCAVATION, BACKFILL AND SURFACE RESTORATION

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Excavating and backfilling for utility trenches.

1.2 DEFINITIONS

A. Backfill: Soil material used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to 

support sides of pipe.

2. Final Backfill: Backfill placed over initial backfill to fill a trench.

B. Bedding Course: Course placed over the excavated subgrade in a trench before laying pipe.

C. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

D. Excavation: Removal of material encountered above subgrade elevations and to lines and 

dimensions indicated.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond 

indicated lines and dimensions as directed by Architect.  Authorized additional 

excavation and replacement material will be paid for according to Contract provisions 

changes in the Work.

2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated 

lines and dimensions without direction by Architect.  Unauthorized excavation, as well as 

remedial work directed by Architect, shall be without additional compensation.

E. Fill: Soil materials used to raise existing grades.

F. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical 

and electrical appurtenances, or other man-made stationary features constructed above or below 

the ground surface.

G. Subgrade: Surface or elevation remaining after completing excavation, or top surface of a fill or 

backfill immediately below topsoil materials.

H. Utilities: Underground services within buildings.
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1.3 PROJECT CONDITIONS

A. Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless 

permitted in writing by Architect and then only after arranging to provide temporary utility 

services according to requirements indicated.

1.4 GENERAL

A. Excavate for all in-grade, under-floor piping, and incidental work which are included in the 

Plumbing contract. Backfill to finish grade or to levels consistent with the General Contractor’s 

and Site Contractor’s activities.  Cut existing floor slabs and replace slabs in conformance to 22 

0002. 

B. Excavation and trench wall supporting, cribbing, sloping and stepping of excavations required 

for safety shall be done in accordance with OSHA and local requirements. Pumping of water 

from excavations and trenches which may be required during construction shall be included in 

this contract.

C. The integrity of all existing utilities shall be respected.

D. Existing utilities encountered during excavation work shall be protected in a manner acceptable 

to the utility owner. Any utilities that are damaged shall be repaired or replaced by the 

Contractor to the full satisfaction of the utility owner.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Bedding Course: Naturally or artificially graded natural or crushed sand; ASTM D 2940; except 

with 100 percent passing a 1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 

(0.075-mm) sieve.

B. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed 

stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch 

(37.5-mm) sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve.

PART 3 - EXECUTION

3.1 EXCAVATION FOR UTILITY TRENCHES

A. Trenches for interior and exterior piping shall be over-excavated, and the pipe shall be laid on 6” 

minimum depth sand bed.

B. Backfilling of excavations and trenches inside the building shall be with graded pea gravel, 

graded coarse sand or compacted, crushed limestone, 3/4” maximum size, to prevent undue 

settlement. Backfill material for plastic piping shall be pea gravel or sand.  The remainder shall 

be with similar materials or with excavated material having no large clods, stones or rocks.
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C. Maintain in place adequate barricades, guards, planking, plating signage, warning lights, etc., at 

and around excavations.

D. Backfill shall be mechanically compacted in layers not over 6” deep. Water settling will not be 

permitted. Where excavations have not been properly filled or where settlement occurs, they 

shall be refilled, compacted, smoothed off, and finally made to conform to the initial 

requirements. Excess excavated materials shall be removed from the site or disposed of as 

directed by the General Contractor. Refer to Division 31 Earthwork for compaction 

requirements.

E. Concrete floor slabs and other finished surfaces which have been damaged or removed in order 

to install the underground work shall be replaced but this Contractor equal to original conditions.  

This requirement is not applicable in areas where the General Contractor or the Site Contractor 

is obligated to provide new surfaces.

END OF SECTION 22 0005
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SECTION 22 0513 - ELECTRICAL REQUIREMENTS FOR PLUMBING EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes general requirements for electrical work for Plumbing equipment installed at 

equipment manufacturer's factory or shipped separately by equipment manufacturer for field 

installation and other electrical equipment, devices, wire, conduit and installation methods.

1.2 COORDINATION

A. Refer to the Plumbing drawings and the Electrical drawings for requirements related to each 

trade. Coordinate all aspects of electrical components and wiring to complete the systems.

1.3 QUALITY ASSURANCE

A. Equipment, devices shall be designed, constructed and installed in accordance with applicable 

standards of NEMA and the National Electric Code. Equipment shall be tested and listed by UL 

or other approved agency and installed in accordance with all instructions included as part of 

such listing.

B. Electrical equipment, devices, wire, conduit and methods shall comply with applicable 

provisions of Division 26 - Electrical.

PART 2 - PRODUCTS

A. The Plumbing Contractor and equipment suppliers shall compare the electrical power 

requirements of the intended equipment with power feeders to the equipment shown on the 

Electrical drawings. Verify adequacy and compatibility of voltage, phase, wiring, capacity, 

number and size of conductors (versus equipment connection points), fusing and other 

information on the electrical and mechanical drawings to that required for the equipment. If the 

selected equipment requires revision of the electrical, added cost must be borne by the 

Plumbing Contractor.

PART 3 - EXECUTION

3.1 INSTALLATION

A. All power wiring shall be run in conduit. Control wiring shall be run in conduit except where 

open wiring is permitted in other applicable specification sections.

END OF SECTION 22 0513
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SECTION 22 0523 – GENERAL DUTY VALVES 

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Valves

B. Related Sections:

1. Division 22 Plumbing piping Sections for specialty valves applicable to those Sections 

only. Section 22 0553 "Identification for Plumbing Systems" for valve tags and schedules.

2. Valves for natural gas, compressed air vacuum systems are specified in the system 

specification. See appropriate Division 22 specification.

1.2 SUBMITTALS

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

1.3 QUALITY ASSURANCE

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 

manufacturer.

B. ASME Compliance:  ASME B16.10 and ASME B16.34 for ferrous valve dimensions and 

design criteria.

C. Press-Fit and sweat end valves of equal construction and features are acceptable in lieu of those 

specified with screwed ends. Grooved pipe fittings are not acceptable. 

D. Ball valves in piping which is to be insulated shall have extended shaft necks to accommodate 

the insulation.

E. All valve for Domestic potable water systems (cold, hot hot return, etc.) shall be “lead free” in 

accordance with the Federal Safe Water Act (S3874) definition and NSF/ANSI-61 approved.

F. Working pressures shall exceed those imposed by the service applied. 



GREENVILLE NATIONAL BANK

MAIN BRANCH RENOVATION
2026

GENERAL DUTY VALVES 22 0523 - 2

PART 2 - PRODUCTS

2.1 Refer to valve schedule on the Drawings for piping material and applications.

2.2 MANUFACTURERS

A. Valves shall be as specified above, or of equal construction manufactured by:

1. Apollo

2. Crane/Stockham

3. Watts

4. Flowserve

5. Bell & Gossett

6. Griswold

7. Flow Design

8. Nibco

9. Milwaukee

10. Conbraco

11. Armstrong

12. Stockham

2.3 Piping Systems with mechanical joints shall be provided with valves with the same fitting type, 

i.e., valves with pro-press ends shall be provided in piping systems with pro-press joints. 

PART 3 - EXECUTION

3.1 VALVE INSTALLATION

A. Drain valves shall be the same as for the shut-off service. Provide a ¾” hose thread adapter on 

the outlet of each drain valve that is not piped to a drainage point. Hose thread adapters on 

drain valves of potable water piping shall be fitted with a non-removable vacuum breaker.

B. Internals shall be removed and the remaining elements of sweat end valves shall be protected 

against heat damage during soldering or brazing

C. Valves shall be installed with the stem at or above the centerline of the pipe. Valves shall be 

located to be accessible for operation, servicing and/or removal.

D. Packing glands shall be tightened before placing the valves in service.

E. Provide flow measuring gauges with cocks, hoses, and connectors for balancing valves. Provide 

metering tool.

F. Valves which are insulation shall have extended shafts. 

END OF SECTION 22 0523
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SECTION 22 0529 – PIPE HANGERS, SUPPORTS, AND PENETRATIONS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Steel Pipe Hangers

2. Hanger Rods and Attachments

3. Pipe Riser Supports

4. Roof Supports

5. Pipe Sleeves, Openings, Penetrations, Escutcheons, and Curb

B. Related Sections

1. 22 0004 Fire Stopping for Plumbing Systems

1.2 DEFINITIONS

A. Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and 

Supports."

1.3 PERFORMANCE REQUIREMENTS

A. Design supports for multiple pipes capable of supporting combined weight of supported 

systems, system contents, and test water.

1.4 SUBMITTALS

A. Product Data: For the following:

1. Steel pipe hangers and supports.

2. Thermal hanger shield inserts.

1.5 QUALITY ASSURANCE

A. Welding:  Qualify procedures and personnel according to ASME Boiler and Pressure Vessel 

Code:  Section IX.
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PART 2 - PRODUCTS

2.1 STEEL PIPE HANGERS

A. Hangers and supports for piping shall be equal to the Anvil catalog numbers as follows:

1. General Service – Clevis type - Fig. 260.

2. Uninsulated Copper Tubing – Copper plated clevis type - Fig. CT-65 (or plastic-coated 

clevis, or fiberglass construction).

3. Where the length of the hanger rod between the top of the hanger and the attachment is 3" 

or less, clevis type hangers with rollers, Fig. 181, shall be used to allow for expansion 

travel

B. Hangers on insulated horizontal piping shall be oversized to surround the pipe insulation. To 

protect the insulation from damage or inordinate compression due to concentrated weight, the 

following shall be provided at each hanger:

1. Pipe 2" and smaller – Anvil Fig. 168 18 ga. sheet metal rib-lock shield with belled ends, 

12" long.

2. Pipe 2-1/2" and larger – Factory fabricated assembly equal to Pipe Shields, Inc. A1000.

C. The first two hangers on piping connecting to motor driven equipment shall be fitted with a 

steel spring and neoprene vibration isolation section similar to Mason Industries, No. 30N.

2.2 HANGER RODS AND ATTACHMENTS

A. Hanger rods shall be solid steel, threaded end or all-thread rod, of diameter listed below or 

matching manufacturer’s provisions.  A hanger attachment device (for attachment to the 

structure) and locking nuts at the hanger attachment shall be provided on each hanger.  Locking 

nuts shall be provided at each clevis hanger.

Pipe Size Min. Rod Dia.

1" and smaller 1/4"

1-1/4" to 3" 3/8"

4" to 6" 1/2"

8" 5/8"

10” 3/4”

12”and larger 7/8”

B. Construction Type – Hanger rod attachment devices for attachment to the structure shall be:

1. Concrete Construction – After-set steel expansion type concrete inserts.

2. Steel Construction – Beam clamps for steel construction equal to Anvil Fig. 92, 93, or 94. 

Utilize swivel type in sloped steel construction to provide vertical support of pipe without 

bending hanger rods.
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3. Wood Construction – Side beam bracket for wood construction equal to Anvil Fig. 206.

2.3 PIPE RISER SUPPORTS

A. Riser clamps on cold service insulated piping shall be:

1. Insulated Pipe size 1-1/2” and smaller shall be factory (Pipe Shields E1000) or shop 

fabricated assembly Fig. 261 with high density calcium silicate insulation and galvanized 

steel jacket.

2. Insulated Pipe size 2” and greater shall be factory fabricated assembly Pipe Shields, Inc. 

E1000 or approved equal.

3. Un-insulated copper tubing – Anvil Fig CT-121 or CT-121C

4. Un-insulated steel piping – Anvil Fig. 261.

2.4 ROOF SUPPORTS 

A. Roof Pipe Support, Non-Anchored – Pipe supports for pipe running across the roof shall be 

manufactured by Advanced Support Products #REC-SA or approved equal, requiring no 

penetration of the roofing membrane.  The support system shall consist of round injection 

molded polypropylene bases, 12-gauge hot dipped galvanized Unistrut framing and adjustable 

hot dipped galvanized or cadmium plated hangers and cadmium plated hanger rods as detailed.  

Furnish protective slip sheets of roofing membrane for installation under the bases.

2.5 PIPE SLEEVES, OPENINGS, PENETRATIONS, ESCUTCHEONS AND CURBS

A. Piping Wall and Floor Sleeves – Non-Fire Rated Assemblies:

1. New Piping – New or Existing Walls and Floors 

a. Poured Concrete - Schedule 40 black steel pipe or 18-gauge galvanized steel

b. Assemblies other than poured concrete – Schedule 40 black steel pipe or 26-gauge 

galvanized sheet.

2. Existing Piping – New Walls and Floors

a. Poured Concrete Floors – 18-gauge Galvanized sheet metal

b. New walls and partitions – 26-gauge Galvanized sheet metal

B. Piping Wall and Floor Sleeves – Rated Assemblies

1. Refer to specification 22 0004 for requirements. 

C. Roof Deck or Waterproof Floor Membrane Penetrations

1. Waterproof Floor/Roof Membrane Sleeve – Provide sleeve J.R. Smith 1720, or equal, 

riser sleeve with clamping ring and auxiliary pipe sleeve extending 4” above finished 

floor or 8” above finished roof. Waterproofing membrane for roof and floor construction 

shall be secured by the flashing clamping ring. These are to be used in areas having 

special membrane waterproofing in or on the floor slab and at roof decks.
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2. Roof Penetrations – Piping and conduits extending through the roof may be fitted with a 

manufactured pipe curb weatherproofing assembly equal to Sigrist Pipe Chase Housing 

or approved equal as an alternative to riser sleeves with clamping rings specified above. 

Provide 14” roof curb and all required piping exit seals. 

D. Escutcheon Plates

1. Construction – Escutcheon plates shall be split-ring chromium plated pressed steel. Plates 

shall be sized to cover the surface penetration and sleeve. 

2. Locations – Plates shall be installed on exposed piping in finished rooms and areas where 

pipes penetrate walls, floors, ceilings or overhead structure.

E. GROUT

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

grout.

a. Characteristics: Post-hardening, volume-adjusting, nonstaining, noncorrosive, 

nongaseous, and recommended for interior and exterior applications.

b. Design Mix:  5000-psi, 28-day compressive strength.

c. Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Hanger Spacing – Spacing of hangers shall be as follows:

1. Steel pipe - Vertical:

a. At the base and 15 ft. maximum spacing unless otherwise shown.

2. Steel pipe - Horizontal:

a. 2” size and smaller – 8 ft. intervals

b. 2-1/2” thru 6” – 10 ft. intervals

c. 8” and larger – 12 ft. intervals.

3. Cast iron pipe - Vertical

a. At the base and 15 ft. maximum spacing unless otherwise shown.

4. Cast iron pipe – Horizontal

a. At 10 ft. intervals.

b. Support each length of pipe not more than 18” from the joint.

c. Support terminal ends of horizontal runs and branches and each change in direction.

d. 5” and larger provide bracing to prevent horizontal movement in accordance with 

CISPI “Soil Pipe and Fittings Handbook”

5. Copper Tubing - Vertical

a. At the base and 10 ft. maximum spacing unless otherwise shown.

6. Copper Tubing – Horizontal

a. 1-1/4” size and smaller – 6 ft. intervals

b. 1-1/2” thru 2” – 8 ft. intervals
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c. 2-1/2” and larger – 10 ft. intervals

7. Plastic pipe

a. Per manufacturer’s recommendations.

B. Installation Details – Refer to hanger installation details on drawings for installation information 

supplemental to this specification section. 

C. Mechanical Joint Piping System Supports – In piping systems with mechanical joint couplings, 

pipe hangers shall be provided on horizontal piping at normal specified intervals and, in 

addition, so that no pipe shall be left unsupported between any two couplings nor left 

unsupported whenever a change in direction takes place. Vertical piping shall be supported at 

normal specified intervals or every other pipe length, whichever is more frequent. The base of 

the riser or base fitting shall be supported.

D. Structural Attachments – Attachment of pipe hangers to the following structure types:

1. Concrete Construction – After-set concrete inserts, in 4” minimum depth concrete, set in 

drilled holes.  Powder actuated driven fasteners are not permitted.

2. Steel Beam Construction – Provide anchoring where steel beam clamps are attached to 

sloping surfaces of beam flanges and where otherwise required to insure permanent 

attachment.

3. Wood Construction – Side beam bracket in wood joist construction, secured to the wood 

joist with lag screws set in drilled pilot holes.

4. Trapeze Supports – Unistrut channels with spring and nut rod connection may be utilized 

where several pipes are run in parallel. Channel shall be attached to the structure with 

inserts or clamps.

5. Steel Decks – Attachment to steel deck is prohibited. Span from steel structural members 

with supplementary steel shapes where direct attachment to structural members is not 

practical.  This does not apply to steel deck with concrete slab poured deck.  Refer to 1 

and 2 above.

6. Manufactured Truss Attachment – Attachment to manufactured trusses and other 

engineered structural members and supports shall be done in strict accordance with the 

structural manufacturer’s recommendations.  Refer to the architectural and structural 

drawings for types of engineered structural systems being used.  Connections to these 

structural members shall be made with connection devices and methods approved by the 

structural manufacturer.  Provide additional support with supplemental steel shapes when 

pipe spacing between structural members exceeds specified distances.

E. Adjustment – 

1. Hanger Adjustment – Pipe hangers shall be adjusted to proper elevation and all hanger 

rods set in a vertical position before pipe insulation is installed.

2. Pipe Riser Clamps – Extended legs of pipe riser clamps shall be shortened as needed to 

maintain concealment of the clamp within the pipe chase. Ensure that adequate support is 

still maintained.

F. Painting – Hanger assemblies which will remain exposed to public view upon completion of the 

project shall be painted prior to pipe installation.
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G. Pipe Roof Supports – 

1. Non-Anchored Type – Pipe supports manufactured by Advanced Support Products for 

pipe running across the roof shall be installed in accordance with the manufacturer’s 

instructions and as detailed.  Install protective slip sheets of roofing membrane under the 

bases to satisfy requirements of both the roofing manufacturer and the support system 

manufacturer.

2. Roof Curb Type – Pipe supports manufactured by Pate or the approved equal shall be 

installed per the manufacturer’s instructions and anchored and flashed into place by a 

certified roofing contractor. 

3.2 PIPE SLEEVES

A. General – Pipe sleeves, floor and wall openings, water protective curbing and escutcheon plates 

shall be provided as described below. Pipe sleeves shall be placed in all above grade floor slabs, 

poured concrete roof decks, walls and partitions, except as noted below, to allow new piping to 

pass through and allow for expansion, contraction and normal movement of the pipe. Sleeves 

are also required for all existing piping related to the various trades in new walls, partitions, 

floors and roof slabs, same as for new piping.

B. Sleeve Coordination – Pipe sleeves shall be placed in the initial stages of construction before 

concrete, masonry and other general construction activity. Means shall be taken to ensure that 

the sleeve will not move during or after construction. Beams, columns and other structural 

members shall not be sleeved except upon approval of the Architect and/or Structural Engineer.

C. Sleeve Exceptions – Pipe sleeves are not required in the following instances:

1. In floor slabs on grade.

2. In stud and gypsum board or plaster walls and partitions which are not fire rated.

3. For uninsulated pipe passing through masonry walls and partitions and stud and gypsum 

board or plaster walls and partitions not anticipated to be subject to thermal expansion, 

such as compressed air, medical gas or natural gas piping. 

4. In core drilled openings in solid concrete not requiring water protection. Sleeves are 

required, however, at core drilling through hollow pre-cast slabs and concrete block walls, 

to facilitate containment of required firestopping material.

5. In large floor openings for multiple pipe and duct risers which are within a fire rated shaft, 

unless the opening is to be closed off with concrete or other material after pipe are set.

D. Sleeve Sizing – Length of wall sleeves shall be such that the sleeve ends are substantially flush 

with both sides of the wall or partition. Floor sleeves shall be flush with the bottom and top of 

the floor slab except, in mechanical rooms and other areas which might have water on the floor, 

sleeves shall project a minimum of 1” above finished floor. Pipe sleeves shall be sized to allow 

insulation to pass through the sleeve, for insulation requiring continuous vapor barrier (domestic 

cold water, chilled water refrigerant, etc.). Where vapor barrier continuity is not needed, the 

sleeve may be sized to pass the pipe only or the insulation as well. Refer to the following 

paragraph for qualification and exceptions relating to firestopping.

E. Fire-Rated and Non-Rated Assemblies – 

1. Pipe sleeves which are part of firestopping assemblies shall conform to the requirements 

of the assembly with particular emphasis regarding size, annular space, length, passage or 

non-passage of insulation and the installation of the sleeves. 
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2. Where firestopping is not required per this section and specification 23 0004, the annular 

space between the sleeve, core drilling or opening and the pipe or pipe insulation shall be 

closed with caulking to retard the passage of smoke.

3. Where uninsulated pipes requiring no pipe sleeves pass through non-fire wall or partition, 

the annular space shall be closed with material and methods compatible with the wall or 

partition material (Type M masonry grout, drywall joint compound, plaster, etc.).

3.3 GROUTING

A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment 

base plates, and anchors.

B. Clean surfaces that will come into contact with grout.

C. Provide forms as required for placement of grout.

D. Avoid air entrapment during placement of grout.

E. Place grout, completely filling equipment bases.

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

G. Place grout around anchors.

H. Cure placed grout.

END OF SECTION 22 0529
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SECTION 22 0553 - IDENTIFICATION FOR PLUMBING SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Pipe labels.

2. Valve tags.

1.2 SUBMITTAL

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

1.3 QUALITY ASSURANCE

A. Labels, tags and markers shall comply with ANSI A13.1 for lettering size, colors and length of 

color field.

PART 2 - PRODUCTS

2.1 PIPE LABELS

A. Pipe markings shall be applied to all piping.

B. Labeling shall be:

1. Snap-On Type – Plastic, semi-rigid snap-on type, manufacturer’s standard pre-printed 

pipe markers or pressure-sensitive vinyl pipe markers.

2. Adhesive Type – Strip-type markers fastened to the bare pipe or insulation with 

laminated or bonded application or plastic tape not less than 1-1/2” wide. On piping and 

insulation 6” and greater diameter provide full band.

3. Lettering heights shall be as specified by manufacturer for indicated pipe/pipe plus 

insulation size. 

4. Markers shall extend fully around pipe and insulation or full circle at both ends of the 

marker.

5. Markers shall be color coded for service. 

6. Flow direction arrows provided integral with the pipe marker or separate at each marker.
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7. Service pressure for compressed air and natural gas piping systems. 

8. In areas where exposure to water or high humidity is anticipated, provide washdown, 

fade-resistant style labels.

2.2 VALVE TAGS

A. Each shutoff valve, other than at equipment, shall be identified with a stamped tag. Valves and 

tagging shall be scheduled, typewritten on 8-1/2” x 11” paper, tabulating valve number, piping 

system, abbreviation, location of valve (room or area) and service (e.g. – south wing reheat 

boxes).

B. Valve tags shall be polished brass or plastic laminate with solid brass S hook. Tags shall be 

engraved with “P” for Plumbing and the designated number.

2.3 ACCEPTABLE MANUFACTURERS

A. Labels, markings and tags shall be manufactured by:

1. W.H. Brady

2. Seton

3. Allen

4. Industrial Safety Supply

5. McMaster-Carr

PART 3 - EXECUTION

3.1 INSTALLATION

A. Identification marking and tagging shall be applied after insulation and painting has been 

completed.

B. Coordinate names, abbreviations and other designations used in plumbing identification work, 

with corresponding designations shown, specified, or scheduled on drawings.

C. The Plumbing, Fire Suppression and HVAC Contractors shall coordinate labeling, marking and 

tagging to attain coordinated and consistent systems of identification.

D. Pipe markers shall be placed at 25 ft. centers in mechanical rooms and concealed spaces and at 

50 ft. centers in other exposed locations.

E. Refer to appropriate sections of this specification for installation of underground line marker 

tape.

F. Valve tags shall be placed on each valve except those intended for isolation of individual items 

of equipment. Valve tag schedules shall be prepared as specified above.

END OF SECTION 22 0553
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SECTION 22 0719 - PIPE INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Insulation Materials:

a. Fiberglass.

b. Flexible Elastomeric.

2. Protective Jacketing

1.2 SUBMITTALS

A. Product Data:  

1. For each type of product indicated.

2. Thickness and covering table.

1.3 QUALITY ASSURANCE

A. Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-response 

characteristics indicated, as determined by testing identical products per ASTM E 84, by a 

testing and inspecting agency acceptable to authorities having jurisdiction.  Factory label 

insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with 

appropriate markings of applicable testing and inspecting agency.

1. 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.

B. Thicknesses shall be in compliance with ASHRAE 90.1.

PART 2 - PRODUCTS

2.1 INSULATION GENERAL

A. Refer to insulation schedule on the Drawings for piping material and applications.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
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C. Products that come in contact with stainless steel shall have a leachable chloride content of less 

than 50 ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 

according to ASTM C 795.

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

process.

2.2 FIBERGLASS 

A. Factory molded tubular fiberglass with “all service” jacket having an integral vapor barrier.  

The longitudinal joints of the jacket shall be overlapping with factory applied adhesive.  In lieu 

of the factory adhesive, staples on 6” centers may be used with vapor barrier mastic applied to 

seal both the joint and staple holes. Butt joints shall be sealed with 3” wide ASJ pressure 

sensitive tape.

B. Vapor barrier jacket: White kraft paper with glass fiber yarn, bonded to aluminized film; 

moisture vapor transmission when tested in accordance with ASTM E 96/E 96M of 0.02 perm-

inches.

C. Manufactures:

1. Johns Manville Corporation

2. Owens Corning Corp.

3. Knauf Fiber Glass

4. Manson

2.3 FLEXIBLE ELASTOMERIC INSULATION

A. Factory molded tubular preformed flexible elastomeric cellular rubber insulation applied with 

an air dried, contact adhesive compatible with insulation.

1. Minimum Service Temperature:  -40 degrees F.

2. Maximum Service Temperature: 220 degrees F.

3. Connection: Waterproof vapor barrier adhesive.

B. Manufacturers:

1. Armstrong

2. Rubatex

3. Armacell International

4. Nomaco

2.4 PROTECTIVE JACKETING

A. PVC Plastic

1. One-piece molded type fitting covers and sheet material, 10 mill thickness, off white 

color.  Connection with special Z-joint closure and factory supplied snap-straps.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Installation shall be done by tradesmen specializing in insulation work in strict accordance with 

the manufacturer’s recommendations.

B. Overlap and seal all longitudinal joints. Staples and adhesive may be used as stated above. Tape 

and seal cross joints. Vapor barrier shall be continuous on insulation of all cold services. Vapor 

barrier type mastic shall be used w here needed to maintain a vapor seal.

C. Where insulation is terminated, insulation shall be beveled at 45 degrees and the beveled 

surface sealed with vapor barrier mastic. PVC caps over straight cut ends which have been 

vapor sealed may be used in lieu of beveling.

D. Mechanical joint fittings and couplings shall be considered as a part of the pipe line and shall be 

insulated. Bidders on the insulation work are cautioned to verify during the bidding period the 

extent of this work.

E. Insulation on cold service piping shall be run through floor and wall sleeves to maintain vapor 

barrier continuity. Insulation on other services may likewise be run continuous when sleeve size 

permits. Refer to Section 22 0529 for non-compressible insulation material and sheet metal 

saddles required at pipe hangers. Coordinate with the contractor on the furnishing, installation 

and detailed requirements of these. Provide insulation and vapor barrier on and around supports 

for pipe risers of services which require vapor seal so as to prevent sweating. 

F. Re-insulate piping where existing insulation has been damaged or removed in the performance 

of work in this project.

G. Verify that piping has been tested before applying insulation materials and that piping surfaces 

are clean and dry, with foreign material removed.

H. Fittings, valves, flanges and other devices, both exposed and concealed, requiring insulation 

shall be covered same thickness as pipe insulation with:

1. Factory molded fitting insulation cover with PVC one-piece fitting cover.

2. Miter-cut segments of pipe insulation, held in place with adhesive and/or wire, filled with 

insulating cement smoothed to shape and covered with PVC one-piece fitting cover.

3. Fiberglass blanket insulation, held in place and covered with PVC one-piece fitting cover.

4. Oversized pipe insulation, where applicable, finished same as straight run pipe insulation.

END OF SECTION 22 0719
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SECTION 22 1116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Under-building slab and above ground domestic water pipes, tubes, fittings, and 

specialties inside the building.

2. Unions and Flanges.

3. Dielectric Connectors.

B. Related Sections:

1. 22 0004 Fire Stopping for Plumbing Systems

2. 22 0523 General Duty Valves

3. 22 0529 Pipe Hangers, Supports, and Penetrations

4. 22 1119 Domestic Water Piping Specialties

1.2 SUBMITTALS

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

1.3 QUALITY ASSURANCE

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

B. Comply with NSF 14 for plastic, potable domestic water piping and components. Include 

marking "NSF-pw" on piping.

C. Comply with NSF 61 for potable domestic water piping and components.

D. ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for materials, 

products, and installation.  Safety valves and pressure vessels shall bear the appropriate ASME 

label.  Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and 

Pressure Vessel Code: Section VIII, Division 1.

E. Welders shall be qualified and fully certified in accordance with ASME Boiler and Pressure 

Vessel Code, Section IX, Welding and Brazing Qualifications.

F. Welding procedures and testing shall comply with ANSI Standard B31.1.0 Standard Code for 

Pressure Piping, Power piping and The American Welding Society Welding Handbook.

G. All pressure piping systems regulated by the Ohio Pressure Piping Systems Code, Chapter 

4101:8 shall conform to applicable requirements of the Code. Welders shall carry a current 

State of Ohio, Pressure Piping Board Certification. Each welder shall submit a copy of their 
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signed performance qualification record to the Engineer for approval prior to beginning work on 

any pressure piping system.

PART 2 - PRODUCTS 

2.1 PIPING MATERIAL

A. Refer to piping schedules on the Drawings for piping materials and applications.

2.2 UNIONS AND FLANGES

A. Unions

1. Unions on copper tubing, all bronze construction 150 lb., solder ends.

2. Unions on steel pipe 2” and smaller, malleable iron with ground seat, bronze to steel, 300 

lbs., screwed ends.

B. Flanges

1. Flanges on steel pipe with welded or screwed joints, 2-1/2” and larger. 

2. Gaskets shall be 1/16”thickness full face compressed sheet suitable for temperature and 

pressure ranges of the application.

3. Mechanical joints associated with grooved end pipe are not acceptable in lieu of unions 

and flanges.

2.3 DIELECTRIC FITTINGS

A. A dielectric connector shall be incorporated at each connection between ferrous and copper 

piping. Connectors shall be:

1. Dielectric coupling with non-conductive polymer liner, Lochinvar Corp. “V-line” 

Dielectric fitting on services 180 degrees and less.

2. Dielectric flange with non-metallic bolt hole grommets and gasket.

3. Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic 

lining; plain, threaded, or grooved ends; and 300-psig  minimum working pressure at 225 

deg F .

PART 3 - EXECUTION

3.1 PIPING INSTALLATION

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 Coordination Drawings.
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B. Pipe and tubing shall be cut and fabricated to field measurements and run parallel to normal 

building lines. Pipe ends shall be cut square and ends reamed to remove burrs. The pipe interior 

shall be cleaned of foreign matter before erection of the pipe.

C. Piping shall be installed consistent with good piping practice and installed in concealed 

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

Coordinate with other trades to attain a workmanlike installation.

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. Piping shall be pitched for drainage. The low points shall be fitted with a ¾” drain valve (with 

hose thread adapter if not piped to a floor drain) except that on piping 1-1/4” and smaller where 

a drain valve is not shown, a drain plug is acceptable. Hose thread adapters on drain valves of 

potable water piping shall be fitted with non-removable vacuum breaker. 

F. Piping shall be supported as specified in Section 22 0529 Pipe Hangers, Supports and 

Penetrations.  Pipe alignment in both the horizontal and vertical must be tightly maintained. 

Misalignment must be corrected to the satisfaction of the Engineer before insulation is applied 

and the system accepted.

G. Internals of sweat end valves shall be removed when damage or warping could occur due to 

applied heat of soldering. Where silver brazing is specified, solder connection of valves shall be 

used to reduce the danger of damage. Close open ends of piping during installation to keep 

interior of the pipe clean.

H. Close open ends of piping during installation to keep interior of pipe clean.

I. Piping shall not be run above electrical switchgear or panelboards, nor above the access space in 

the immediate vicinity of the equipment, in accordance with N.E.C. Article 384.

J. Unions and flanges shall be installed at pipe connections to fixtures and equipment and as 

required for erection purposes. 

K. Provide dielectric fitting between copper and ferrous piping.

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

M. Install piping to permit valve servicing.

N. Install piping adjacent to equipment and specialties to permit servicing and maintenance.

O. Install piping free of sags and bends.

P. Install fittings for changes in direction and branch connections.

Q. Install piping to allow application of insulation.

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

pressure.
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S. Install escutcheons for penetrations of walls, ceilings, and floors.

T. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, 

and concrete floor and roof slabs.

U. Annular space around piping through all wall penetrations shall be sealed off with a fire 

stopping system (rated walls) or permanent pliable caulking (non-rated walls).

3.2 FIELD QUALITY CONTROL

A. Piping Inspections:

1. Do not enclose, cover, or put piping into operation until it has been inspected and 

approved by authorities having jurisdiction.

2. During installation, notify authorities having jurisdiction at least one day before 

inspection must be made.  Perform tests specified below in presence of authorities having 

jurisdiction:

a. Roughing-in Inspection: Arrange for inspection of piping before concealing or 

closing-in after roughing-in and before setting fixtures.

b. Final Inspection: Arrange final inspection for authorities having jurisdiction to 

observe tests specified below and to ensure compliance with requirements.

3. Reinspection: If authorities having jurisdiction find that piping will not pass tests or 

inspections, make required corrections and arrange for reinspection.

4. Reports: Prepare inspection reports and have them signed by authorities having 

jurisdiction.

B. Piping Tests:

1. Fill domestic water piping.  Check components to determine that they are not air bound 

and that piping is full of water.

2. Test for leaks and defects in new piping and parts of existing piping that have been 

altered, extended, or repaired.  If testing is performed in segments, submit a separate 

report for each test, complete with diagram of portion of piping tested.

3. Leave new, altered, extended, or replaced domestic water piping uncovered and 

unconcealed until it has been tested and approved.  Expose work that was covered or 

concealed before it was tested.

4. Domestic water piping – hydrostatic at 125 psig for 6 hours at the low point of the system.  

Leaks and loss in test pressure constitute defects that must be repaired.

5. Repair leaks and defects with new materials and retest piping or portion thereof until 

satisfactory results are obtained.

6. Prepare reports for tests and for corrective action required.

C. Domestic water piping will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.
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3.3 TESTING

A. Piping shall be air tested at 125 psi for a minimum of 6 hours at the low point in the system 

before flushing. 

3.4 PIPE CLEANING

A. Before placing each water piping system in operation, the piping system shall be thoroughly 

flushed out with clean water.

3.5 DISINFECTION OF PIPING

A. All new domestic water piping shall be disinfected by a company or personnel regularly 

engaged in the performance of this service.

B. Disinfection shall be performed in accordance with AWWA C651- 86 Standards. Disinfection 

shall be means of a chlorine solution injected into the water system near the source. Outlets 

throughout the system shall be tested to prove presence of minimum chlorine concentration. 

Flush out the system with clean water until the residual chlorine content is not greater than .2 

parts per million or until approved by the Health Department.

C. Disinfection procedures shall be witnessed by the Architect, Engineer or other qualified 

representative.

END OF SECTION 22 1116
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following domestic water piping specialties:

1. Temperature-actuated water mixing valves.

2. Drain valves.

3. Water hammer arresters.

1.2 PERFORMANCE REQUIREMENTS

A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig, unless otherwise 

indicated.

1.3 SUBMITTALS

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

B. Field quality-control test reports.

C. Operation and maintenance data.

1.4 QUALITY ASSURANCE

A. NSF Compliance:

1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic 

domestic water piping components.

2. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 

through 9."

PART 2 - PRODUCTS

2.1 TEMPERATURE-ACTUATED WATER MIXING VALVES

A. Point of Use Thermostatic Mixing Valves:

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

following:

a. Zurn Elkay Water Solutions, Zurn Water LLC.
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b. Lawler Manufacturing Company, Inc.

c. Leonard Valve Company.

d. Powers; a Watts Industries Co.

e. Symmons Industries, Inc.

2. Standard: ASSE 1070.

3. Pressure Rating: 125 psig.

4. Type: Exposed-mounting, thermostatically controlled water mixing valve.

5. Material: Bronze body with corrosion-resistant interior components.

6. Connections: Union inlets and outlet.

7. Accessories: Manual temperature control, check stops on hot- and cold-water supplies, 

and adjustable, thermometer on outlet, temperature-control handle.

8. Tempered-Water Setting: 105 deg F .

9. Tempered-Water Design Flow Rate: 0.5 gpm minimum.

10. Valve Finish: Chrome plated/Polished.

11. Piping Finish: Chrome plated.

2.2 DRAIN VALVES

A. Ball-Valve-Type, Hose-End Drain Valves.

1. Standard: MSS SP-110 for standard-port, two-piece ball valves.

2. Pressure Rating:  400-psig minimum CWP.

3. Size: 3/4”.

4. Body: Copper alloy.

5. Ball: Chrome-plated brass.

6. Seats and Seals: Replaceable.

7. Handle: Vinyl-covered steel.

8. Inlet: Threaded or solder joint.

9. Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 

and cap with brass chain.

2.3 WATER HAMMER ARRESTERS

A. Water Hammer Arresters:

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

following:

a. AMTROL, Inc.

b. Josam Company.

c. MIFAB, Inc.

d. PPP Inc.

e. Sioux Chief Manufacturing Company, Inc.

f. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

g. Tyler Pipe; Wade Div.

h. Watts Drainage Products Inc.

i. Zurn Elkay Water Solutions, Zurn Water LLC.
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2. Standard: ASSE 1010 or PDI-WH 201.

3. Type: Copper tube with piston.

4. Size: ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining 

materials, joint construction, and basic installation requirements.

B. Install water hammer arresters on each quick closing valve in water piping according to PDI-

WH 201.

C. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 

general arrangement of piping and specialties.

3.2 FIELD QUALITY CONTROL

A. Test each domestic water piping specialties device according to authorities having jurisdiction 

and the device's reference standard.

B. Remove and replace malfunctioning domestic water piping specialties and retest as specified 

above.

END OF SECTION 22 1119
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SECTION 22 1316 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following soil and waste, sanitary drainage and vent piping inside the 

building:

B. Pipe, tube, and fittings.

C. Special pipe fittings.

1.2 Related Sections:

A. 22 0004 Fire Stopping For Plumbing Systems.

B. 22 0529 Pipe Hangers, Supports and Penetrations

C. 22 1319 Sanitary Waste Piping Specialties

D. 22 1329 Sanitary Sewerage Pumps

1.3 PERFORMANCE REQUIREMENTS

A. Components and installation shall be capable of withstanding the following minimum working 

pressure, unless otherwise indicated:

B. Soil, Waste, and Vent Piping: 10-foot head of water.

C. Pump Discharge Piping: 50 psig

1.4 SUBMITTALS

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

B. Field quality-control inspection and test reports.

1.5 QUALITY ASSURANCE

A. All piping shall conform to the requirements of the current version of the Ohio Building Codes.

B. Comply with ASME B31.9 “Building Services Piping”. 
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C. Piping materials shall bear label, stamp, or other markings of specified testing agency.

D. Cast iron pipe, fittings, and standard duty no-hub couplings shall be listed by NSF International 

and marked with “NSF” demonstrating certification.

E. Plastic piping and components shall comply with NSF 14, "Plastics Piping Systems 

Components and Related Materials,".  Include marking with "NSF-DWV" for plastic drain, 

waste, and vent piping; and "NSF-drain" for plastic drain piping.

PART 2 - PRODUCTS

2.1 PIPING MATERIALS

A. Refer to “BUILDING DRAIN SYSTEMS SCHEDULE STORM, SANITARY, & VENT” on 

drawings for pipe materials. 

2.2 PLENUMS

A. PVC piping shall not be used in return air plenums. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATIONS

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 Coordination Drawings.

B. Pipe and tubing shall be cut and fabricated to field measurements and run parallel to normal 

building lines. Pipe ends shall be cut square and ends reamed to remove burrs. The pipe interior 

shall be cleaned of foreign matter before erection of the pipe.

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. Make changes in direction for soil and waste drainage and vent piping using appropriate 

branches, bends and long-sweep bends. Sanitary tees and short-sweep ¼ bends may be used on 

vertical stacks if change in direction of flow is from horizontal to vertical.

F. Piping shall not be run above electrical switchgear or panelboards, nor above the access space in 

the immediate vicinity of the equipment, in accordance with N.E.C. Article 384.
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G. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

H. Install piping adjacent to equipment and specialties to permit servicing and maintenance.

I. Install piping free of sags and bends.

J. Install fittings for changes in direction and branch connections.

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

pressure.

L. Install escutcheons for penetrations of walls, ceilings, and floors exposed to view.

M. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, 

and concrete floor and roof slabs.

N. Verify final equipment locations for roughing-in.

O. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 

Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

P. Piping suspended 18” or more shall be provided with sway bracing as required by CISPI’s  

"Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe 

and Fittings."

Q. Use long-turn, double Y-branch and 1/8-bend fittings if 2 fixtures are installed back to back or 

side by side with common drain pipe.  Straight tees, elbows, and crosses may be used on vent 

lines.  Do not change direction of flow more than 90 degrees.  Use proper size of standard 

increasers and reducers if pipes of different sizes are connected.  Reducing size of drainage 

piping in direction of flow is prohibited.

R. Lay buried building drainage piping beginning at low point of each system.  Install true to 

grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping 

upstream.  Install required gaskets according to manufacturer's written instructions for use of 

lubricants, cements, and other installation requirements.  Maintain swab in piping and pull past 

each joint as completed.

S. Install soil and waste drainage and vent piping at the following minimum slopes, unless 

otherwise indicated:

1. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow for piping 

smaller than 3” and; 1 percent downward in direction of flow for piping 3” and larger.

2. Vent Piping: slope down toward vertical fixture vent or toward vent stack.

T. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab 

is without membrane waterproofing.

U. Install PVC soil and waste drainage and vent piping according to ASTM D 2665.

V. Install underground PVC soil and waste drainage piping according to ASTM D 2321.
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W. Annular space around piping through all wall penetrations shall be sealed off with a fire 

stopping system (rated walls) or permanent pliable caulking (non-rated walls).

X. Refer to Division 22 Section "Pipe Hangers, Supports, and Penetrations" for hanger, escutcheon, 

and sleeve requirements.

Y. Refer to Division 22 Section "Identification for Plumbing Piping and Equipment" for equipment 

and piping labeling requirements.

3.2 JOINT CONSTRUCTION

A. Cast-Iron, Soil-Piping Joints: Make joints according to CISPI's "Cast Iron Soil Pipe and Fittings 

Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

B. Gasketed Joints: Make with rubber gasket matching class of pipe and fittings.

C. Hubless Joints: Make with rubber gasket and sleeve or clamp.

D. PVC Nonpressure Piping Joints: Join piping according to ASTM D 2665.

3.3 VALVE INSTALLATION

A. Check Valves: Install swing check valve, downstream from shutoff valve, on each sewage 

pump discharge.

3.4 CONNECTIONS

A. Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than 

required by plumbing code or indicated on the drawings.

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, 

but not smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not 

smaller than required by plumbing code.

4. Equipment: Connect drainage piping as indicated.  Provide shutoff valve, if indicated, 

and union for each connection.  Use flanges instead of unions for connections 2-1/2” and 

larger.
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3.5 FIELD QUALITY CONTROL

A. Do not enclose, cover, or put piping into operation until it is inspected and approved by 

authorities having jurisdiction. All pipe openings shall be covered through construction to 

prevent debris from entering the sanitary system.

B. During installation, notify authorities having jurisdiction at least 24 hours before inspection 

must be made.  Perform tests specified below in presence of authorities having jurisdiction.

C. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in after 

roughing-in and before setting fixtures.

D. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe tests 

specified below and to ensure compliance with requirements.

E. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, 

make required corrections and arrange for reinspection.

F. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

G. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction.

H. Repair leaks and defects with new materials and retest piping, or portion thereof, until 

satisfactory results are obtained.

I. Prepare reports for tests and required corrective action.

3.6 CLEANING

A. Clean interior of piping.  Remove dirt and debris as work progresses.

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris 

and to prevent damage from traffic and construction work.

C. Plugs the ends of uncompleted piping at end of day and when work stops.

END OF SECTION 22 1316
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SECTION 221319 - SANITARY WASTE PIPING SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following sanitary drainage piping specialties:

1. Cleanouts.

2. Floor drains.

3. Miscellaneous sanitary drainage piping specialties.

1.2 SUBMITTALS

A. Product Data: For each type of product indicated.  Include rated capacities, operating 

characteristics, and accessories for grease interceptors.

1.3 QUALITY ASSURANCE

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 

agency.

PART 2 - PRODUCTS

2.1 FLOOR DRAINS

A. Floor drains shall be as indicated on the drawings:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following:

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

following:

a. Josam Company; Josam Div.

b. MIFAB, Inc.

c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

d. Tyler Pipe; Wade Div.

e. Watts Drainage Products Inc.

f. Zurn Plumbing Products Group; Specification Drainage Operation.

g. Wade Manufacturing Company Division of Tyler Pipe
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2.2 CLEANOUTS

A. Exposed Cast-Iron Cleanouts:

1. Manufacturer shall be same as floor drains.

2. Standard: ASME A112.36.2M for cast iron for cleanout test tee.

3. Size: Same as connected drainage piping

4. Body Material: as required to match connected piping.

5. Closure: Raised-head, brass plug.

6. Closure Plug Size: Same as or not more than one size smaller than cleanout size.

B. Cast-Iron Floor Cleanouts:

1. Manufacturer shall be same as floor drains.

2. Standard: ASME A112.36.2M for adjustable housing cast-iron soil pipe with cast-iron 

ferrule threaded, adjustable housing cleanout.

3. Size: Same as connected branch.

4. Type: Threaded, adjustable housing.

5. Body or Ferrule:  Cast iron.

6. Outlet Connection: Spigot.

7. Closure: Plastic plug.

8. Adjustable Housing Material: Cast iron with threads.

9. Frame and Cover Material and Finish:  Nickel-bronze, copper alloy.

10. Frame and Cover Shape: Round.

11. Top Loading Classification: Heavy Duty.

12. Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.

C. Cast-Iron Wall Cleanouts 

1. Manufacturer shall be same as floor drains.

2. Standard: ASME A112.36.2M.  Include wall access.

3. Size: Same as connected drainage piping.

4. Body: as required to match connected piping.

5. Closure: Raised-head, drilled-and-threaded brass plug.

6. Closure Plug Size: Same as or not more than one size smaller than cleanout size.

7. Wall Access:  Round flat, chrome-plated brass or stainless-steel cover plate with screw.

2.3 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES

A. Open Drains:

1. Description: Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, 

cast-iron, soil-pipe fittings.  Include P-trap, hub-and-spigot riser section; and where 

required, increaser fitting joined with ASTM C 564, rubber gaskets.

2. Size:  Same as connected waste piping.
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B. Floor-Drain, Trap-Seal Maintenance Device:

1. Description: Device inserted into the drain body or adjustable strainer that opens to allow 

water to pass thru and closes to prevent sewer gases from entering the room from the 

drainage system.

2. Must conform to ASSE 1072.

3. Size: Same as floor drain outlet.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining 

materials, joint construction, and basic installation requirements.

B. Install backwater valves in building drain piping.  For interior installation, provide cleanout 

deck plate flush with floor and centered over backwater valve cover, and of adequate size to 

remove valve cover for servicing.

C. Install cleanouts in aboveground piping and building drain piping according to the following, 

unless otherwise indicated:

1. Size same as drainage piping up 4”.  Use 4” for larger drainage piping unless larger 

cleanout is indicated.

2. Locate at each change in direction of piping greater than 45 degrees.

3. Locate at minimum intervals of 100 feet for larger piping.

4. Locate at base of each vertical soil and waste stack.

D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, 

with frame and cover flush with finished wall.

E. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 

finished floor.

F. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with 

finished floor, unless otherwise indicated.

1. Position floor drains for easy access and maintenance.

2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.  

Set with grates depressed according to the following drainage area radii:

a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 1/4-inch 

total depression.

b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope.

c. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater than 1-

inch total depression.

3. Install individual traps for floor drains connected to sanitary building drain, unless 

otherwise indicated.
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G. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and 

within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding 

pipe fittings.

3.2 CONNECTIONS

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 

general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment to allow service and maintenance.

C. Grease Interceptors: Connect inlet and outlet to unit, and connect flow-control fitting and vent 

to unit inlet piping.  Install valve on outlet of automatic drawoff-type unit.

3.3 FLASHING INSTALLATION

3.4 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 

to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 22 1319
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SECTION 22 1613 – NATURAL GAS HOUSE PIPING

PART 1 - GENERAL

A. SUMMARY

1. Section Includes:

a. Piping, Tubes, and Fittings Materials

b. Valves

c. Dielectric Fittings

B. Related Sections

1. 22 0004 Fire Stopping for Plumbing Systems

2. 22 0529 Pipe Hangers, Supports, and Penetrations

1.2 PERFORMANCE REQUIREMENTS

A. Minimum Operating-Pressure Ratings – 

1. Piping and Valves: 100 psig minimum unless otherwise indicated.

B. Compliance – All gas piping work shall be in accordance with the International Fuel Gas Code 

(IFGC) and the Gas Company requirements. Verify materials selected and installation methods 

are in conformance before installation.

C. House Pressure – The building the pressure is regulated down to 7 “ w.c.

1.3 SUBMITTALS

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

B. Welding certificates.

C. Operation and maintenance data.

1.4 QUALITY ASSURANCE

A. Materials and installation shall conform to standards and requirements of the Gas Company and 

the Ohio Building Code including the referenced International Fuel Gas Code.

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 

Pressure Vessel Code.

PART 2 - PRODUCTS

2.1 PIPING MATERIAL

A. Refer to piping schedule on the Drawings for piping material and applications.
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2.2 PIPING SPECIALTIES

2.3 VALVES

A. General

1. Exterior valve shall comply with ASME B16.33.

2. Interior valves shall comply with ASME B16.44.

3. Refer to schedule on drawings for valve information.

2.4 DIELECTRIC FITTINGS

A. A dielectric connector shall be incorporated at each connection between ferrous and copper 

piping. Connectors shall be:

1. Dielectric coupling with non-conductive polymer liner, Lochinvar Corp. “V-line” 

Dielectric fitting on services 180 degrees and less.

2. Dielectric flange with non-metallic bolt hole grommets and gasket.

3. Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic 

lining; plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 

deg F 

PART 3 - EXECUTION

3.1 PIPING INSTALLATION

A. General – Drawing plans, schematics, and diagrams indicate general location and arrangement 

of piping systems.  Indicated locations and arrangements were used to size pipe and calculate 

friction loss, expansion, pump sizing, and other design considerations.  Install piping as 

indicated unless deviations to layout are approved on Coordination Drawings.

B. Prohibited Locations – Refer to the International Fuel Gas Code (IFGC) for additional 

information on prohibited or restricted locations for piping and piping accessories.

C. Workmanship – Pipe and tubing shall be cut and fabricated to field measurements and run 

parallel to normal building lines. Pipe ends shall be cut square and ends reamed to remove burs. 

The pipe interior shall be cleaned of foreign matter before erection of the pipe.

D. Pipe Routing & Location Requirements – 

1. Install piping in concealed locations, unless otherwise indicated, except in equipment 

rooms and service areas.

2. 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.

3. Electrical Coordination – Piping shall not be run above electrical switchgear or 

panelboards, nor above the access space in the immediate vicinity of the equipment, in 

accordance with N.E.C. Article 384.
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4. Install piping above accessible ceilings to allow sufficient space for ceiling panel 

removal.

5. Install piping adjacent to equipment and specialties to permit servicing and maintenance.

6. Install piping free of sags and bends.

7. Install fittings for changes in direction and branch connections.

E. System Component Selection – Select system components with pressure rating equal to or 

greater than system operating pressure.

F. Pipe Penetrations – 

1. Install escutcheons for penetrations of walls, ceilings, and floors.

2. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board 

partitions, and concrete floor and roof slabs.

G. Equipment Verification – Verify final equipment locations for roughing-in and with other 

trades. 

H. Outdoor Piping

1. Fittings – Install fittings for changes in direction and branch connections.

2. Exterior-Wall Pipe Penetrations – 

a. Sleeves – Seal penetrations using steel or cast-iron pipe sleeves and mechanical 

sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between 

pipe and sleeve for installing mechanical sleeve seals.

3. Rooftop Piping – Refer to Division 23 Section 0529 “Pipe Hangers, Supports and 

Penetrations” for products and installation instructions. 

4. Painting – Piping installed above ground and outdoors shall be prime coat and painted to 

protect it from corrosion. Painting shall be gray in color. 

I. Indoor Piping Installation

1. Location Restrictions – Valves, unions and threaded joints are not permitted in 

inaccessible locations.

2. Equipment Connections – 

a. Provide a shutoff valve and a dirt and moisture leg with screwed end cap on the 

pipe drop to each item of equipment. 

b. Unions and flanges shall be installed at pipe connections to fixtures and equipment 

and as required for erection purposed. 

3. Hangers, Supports, and Penetrations – Refer to Division 22 Section "Pipe Hangers, 

Supports, and Penetrations" for hanger, support, escutcheon, and sleeve requirements.

J. Identification – Refer to Division 22 Section "Identification for Plumbing Piping and 

Equipment" for equipment and piping labeling requirements.
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K. Electrical Bonding – The aboveground portion of the gas piping system shall be electrically 

continuous and bonded to an effective ground-fault current path. Refer to the IFGC for 

additional information. 

L. Purging – Comply with the International Fuel Gas Code (IFGC) for installation and purging of 

natural-gas piping.

M. Inspections & Pressure Testing – Refer to Field Quality Control Section below. 

3.2 PIPING JOINT CONSTRUCTION

A. Cleaning 

1. Ream ends of pipes and tubes and remove burs. 

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

assembly.

B. Threaded Joints – 

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.

2. Cut threads full and clean using sharp dies.

3. Ream threaded pipe ends to remove burs and restore to full inside diameter of pipe.

4. Apply appropriate tape or thread compound to external pipe threads unless dry-seal 

threading is specified.

5. 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.

C. Welded Joints – 

1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and 

welding operators.

2. Bevel plain ends of steel pipe.

3. Patch factory-applied protective coating as recommended by manufacturers at field welds 

and where damage to coating occurs during construction.

D. Flared Joints – 

1. Cut tubing with roll cutting tool.  

2. Flare tube end with tool to result in flare dimensions complying with SAE J513.  

3. Tighten finger tight, then use wrench.  Do not overtighten.

3.3 VALVE INSTALLATION

A. Install manual gas shutoff valve for each gas appliance.
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3.4 CONNECTIONS

A. Connect to utility's gas service according to utility's procedures and requirements.

B. Grounding – Install natural-gas piping electrically continuous and bonded to gas appliance 

equipment grounding conductor of the circuit powering the appliance according to NFPA 70.

C. Equipment Access – Install piping adjacent to appliances to allow service and maintenance of 

appliances.

D. Equipment Connections – Connect piping to appliances using manual gas shutoff valves and 

unions.  Install valves within 72 inches of each gas-fired appliance and equipment.  Install a 

union between the shutoff valves and appliances or equipment.

E. Dirt Traps – Install tee fitting with capped nipple in bottom to form drip, as close as practical to 

inlet of each appliance.

3.5 FIELD QUALITY CONTROL

A. Testing – Test, inspect, and purge natural gas according to the International Fuel Gas Code and 

authorities having jurisdiction.  Test pressure shall be 3 psi or 1.5 times the working pressure 

whichever is greater.

B. Natural gas piping will be considered defective if it does not pass tests and inspections. Install 

new piping or components as required to pass tests.

C. Reporting – Prepare test and inspection reports.

END OF SECTION 22 1613
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SECTION 22 4200 - PLUMBING FIXTURES

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Faucets for lavatories and sinks.

2. Flushometers.

3. Toilet seats.

4. Protective shielding guards.

5. Fixture supports.

6. Water closets.

7. Urinals.

8. Lavatories.

9. Kitchen sinks.

10. Service sinks.

1.2 DEFINITIONS

A. Accessible Fixture: Plumbing fixture that can be approached, entered, and used by people with 

disabilities.

B. FRP: Fiberglass-reinforced plastic.

C. PVC: Polyvinyl chloride plastic.

D. Solid Surface: Nonporous, homogeneous, cast-polymer-plastic material with heat-, impact-, 

scratch-, and stain-resistance qualities.

1.3 SUBMITTALS

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

B. Shop Drawings:  Diagram power, signal, and control wiring.

C. Operation and maintenance data.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use.
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B. Regulatory Requirements:  Comply with requirements in ICC/ANSI A117.1, "Accessible and 

Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public 

Law 101-336, "Americans with Disabilities Act" for plumbing fixtures for people with 

disabilities and Public Law 102-486, "Energy Policy Act," about water flow and consumption 

rates for plumbing fixtures.

C. NSF Standard: Comply with NSF 61, "Drinking Water System Components--Health Effects," 

for fixture materials that will be in contact with potable water.

D. Select combinations of fixtures and trim, faucets, fittings, and other components that are 

compatible.

E. Comply with the following applicable standards and other requirements specified for plumbing 

fixtures:

1. Stainless-Steel Residential Sinks: ASME A112.19.3.

2. Vitreous-China Fixtures: ASME A112.19.2M.

3. Water-Closet, Flush Valve, Tank Trim: ASME A112.19.5.

4. Water-Closet, Flushometer Tank Trim: ASSE 1037.

F. Comply with the following applicable standards and other requirements specified for lavatory 

and sink faucets:

1. Backflow Protection Devices for Faucets with Side Spray: ASME A112.18.3M.

2. Diverter Valves for Faucets with Hose Spray:  ASSE 1025.

3. Faucets: ASME A112.18.1.

4. Hose-Coupling Threads: ASME B1.20.7.

5. Integral, Atmospheric Vacuum Breakers: ASSE 1001.

6. NSF Potable-Water Materials: NSF 61.

7. Pipe Threads: ASME B1.20.1.

8. Supply Fittings: ASME A112.18.1.

9. Brass Waste Fittings: ASME A112.18.2.

G. Comply with the following applicable standards and other requirements specified for 

miscellaneous fittings:

1. Atmospheric Vacuum Breakers: ASSE 1001.

2. Brass and Copper Supplies: ASME A112.18.1.

3. Manual-Operation Flushometers: ASSE 1037.

4. Plastic Tubular Fittings: ASTM F 409.

5. Brass Waste Fittings: ASME A112.18.2.

H. Comply with the following applicable standards and other requirements specified for 

miscellaneous components:

1. Flexible Water Connectors: ASME A112.18.6.

2. Hose-Coupling Threads: ASME B1.20.7.

3. Off-Floor Fixture Supports: ASME A112.6.1M.

4. Pipe Threads: ASME B1.20.1.

5. Plastic Toilet Seats: ANSI Z124.5.

6. Supply and Drain Protective Shielding Guards: ICC A117.1.
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PART 2 - PRODUCTS

2.1 Fixtures and Trim

A. Refer to the notes/schedule on the drawings for fixture and associate trim specifications.

B. All waste and supply trim exposed to view shall be chrome plated brass.

C. Toilet Seats:

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

following:

a. Bemis Manufacturing Company.

b. Centoco Manufacturing Corp.

c. Church Seats.

d. Kohler Co.

e. Olsonite Corp.

f. Beneke Div, Sanderson Plumbing Products, Inc..

g. Sperzel.

2. Description: Toilet seat for water-closet-type fixture.

a. Material: Molded, solid plastic with antimicrobial agent.

b. Configuration: Open front without cover.

c. Size: Elongated.

d. Hinge Type: self-sustaining check.

e. Class: Heavy-duty commercial.

f. Color: White.

2.2 FIXTURE CARRIERS

A. Basis-of-Design Product: Subject to compliance with requirements, provide the product 

indicated on Drawings or a comparable product by one of the following:

1. Josam Company.

2. MIFAB Manufacturing Inc.

3. Smith, Jay R. Mfg. Co.

4. Tyler Pipe; Wade Div.

5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc.

6. Zurn Plumbing Products Group; Specification Drainage Operation.

B. Water-Closet Carriers:

1. Description: Combination carrier designed for wall-mounting, water-closet-type fixture.  

Include single or double, vertical or horizontal, hub-and-spigot or hubless waste fitting as 

required for piping arrangement; faceplates; couplings with neoprene gaskets; feet; and 

fixture bolts and hardware matching fixture.  Include additional extension coupling, 

faceplate, and feet for installation in wide pipe space.
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C. Lavatory Carriers:

1. Description: Lavatory carrier with concealed arms and tie rod for wall-mounting, 

lavatory-type fixture.  Include rectangular steel uprights with feet.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' 

written instructions.

B. Install feet and anchor lugs of carriers securely affixed to floor using all bolt holes provided.

C. Install fixtures level and plumb according to roughing-in drawings.

D. Attach supplies to supports or substrate within pipe spaces behind fixtures to prevent loose 

piping fitting piping thru walls.  Install -supply stop on each water supply to each fixture 

connected to water distribution piping.  Install stops in locations where they can be easily 

reached for operation.

E. Install flushometer valves for accessible water closets and urinals with handle mounted on wide 

side of compartment.  Install other actuators in locations that are easy for people with 

disabilities to reach.

F. Install toilet seats on water closets.

G. Install escutcheons at piping wall and ceiling penetrations in exposed, finished locations and 

within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding 

fittings.  Escutcheons are specified in Division 22 Section "Common Work Results for 

Plumbing."

H. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, 

mildew-resistant silicone sealant.  Match sealant color to fixture color.  Sealants are specified in 

Division 07 Section "Joint Sealants."

3.2 CONNECTIONS

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 

general arrangement of piping, fittings, and specialties.

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent 

piping.  Use size fittings required to match fixtures.
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3.3 FIELD QUALITY CONTROL

A. Verify that installed plumbing fixtures are categories and types specified for locations where 

installed.

B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified 

components.

C. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components.

D. Test installed fixtures after water systems are pressurized for proper operation.  Replace 

malfunctioning fixtures and components, then retest.  Repeat procedure until units operate 

properly.  

E. Adjust flow regulators for proper flow and stream height and adjust water cooler temperature 

settings for drinking fountains.

3.4 PROTECTION

A. Provide protective covering for installed fixtures and fittings.

B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by 

Owner.

END OF SECTION 22 4200
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SECTION 23 0001 – BASIC HVAC REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section Includes the following:

1. General Requirements

2. Definitions

3. Scope of Work

4. Drawings and Specifications

5. Reference Standards

6. Allowances

7. Site Visit

8. Permits, Regulations and Inspections

9. Project Management and Coordination

10. Temporary Utilities

11. Workmanship

12. Protection

13. Painting

14. Cleaning

15. Miscellaneous Equipment Connections

16. Equipment Selection

17. Shop Drawings

18. Final Inspection and Punch List

19. Operation and Maintenance Manuals

20. Record Drawings

21. Warranties

22. Project Closeout

23. Operation and Adjustment of Equipment

24. Operating Demonstration and Instruction 

1.2 GENERAL REQUIREMENTS

A. All provisions of Division 00 Front End Documents and Division 01 General Requirements 

apply to work specified in this Division.

B. Specification provisions of other relevant Divisions shall apply where applicable work is 

required to be performed under this HVAC work.

C. A complete and functional HVAC system installation shall be provided under this Division. 

Should overlap of work among the trades become evident, this shall be called to the attention of 

the Architect. In such event, none of the trades or their suppliers shall assume that he is relieved 

of the work which is specified under his branch until instructions in writing are received from 

the Architect. 
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1.3 DEFINITIONS

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 

pipe and duct chases, unheated spaces immediately below roof, spaces above ceilings, 

unexcavated spaces, crawlspaces, and tunnels.

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 

spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 

temperatures and weather conditions.  Examples include rooftop locations.

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 

building occupants.  Examples include above ceilings and chases.

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 

and physical contact by building occupants but subject to outdoor ambient temperatures.  

Examples include installations within unheated shelters.

1.4 SCOPE OF WORK

A. The scope of the HVAC work includes furnishing, installing, testing and warranty of all HVAC 

work shown on the HVAC drawings and specified herein, including Division 00, Division 01, 

Division 23 and applicable provisions of other relevant Divisions.

1.5 DRAWINGS AND SPECIFICATIONS

A. The drawings indicate the general arrangement of the work and are to be followed insofar as 

possible. The word “proved,” as used, shall mean “furnish and install.” If significant deviations 

from the layout are necessitated by field conditions, detailed layouts of the proposed departures 

shall be submitted to the Architect for approval before proceeding with the work.

B. Make all necessary field measurements to insure correct fitting. Coordinate work with all other 

trades in such a manner as to cause a minimum of conflict or delay.

C. The drawings and specifications shall be carefully studied during the course of bidding and 

construction. Any errors, omissions or discrepancies encountered shall be referred immediately 

to the Architect for interpretation or correction, so that misunderstandings at a later date may be 

avoided. The contract drawings are not intended to show every vertical or horizontal offset 

which may be necessary to complete the systems. Having ductwork, pipe and fittings fabricated 

and delivered in advance of making actual measurements shall bet be sufficiently in advance as 

to not cause extra work, or unduly delay the work. Coordinate work in advance with all other 

trades and report immediately any difficulties which can be anticipated.

D. The Architect/Engineer shall reserve the right to make minor adjustment in locations of system 

runs and components where he considers such adjustments desirable in the interest of 

concealing work or presenting a better appearance where exposed. Any such changes shall be 

anticipated and requested sufficiently in advance as to not cause extra work, or unduly delay the 

work. Coordinate work in advance with all other trades and report immediately any difficulties.
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E. Equipment, ductwork or piping shall not be installed or run above electrical switchgear or 

panelboards, nor in or above the access space in the immediate vicinity of the electrical 

switchgear/panelboards, in accordance with NEC Article 384.

F. Where any system runs and components are so placed as to cause or contribute to a conflict, it 

shall be readjusted at the expense of the contractor causing such conflict. The Architect’s 

decision shall be final in regard to the arrangement of ductwork, piping, etc., where conflict 

arises.

G. Provides offsets in system runs, additional fittings, necessary drains and minor valves, traps, 

dampers and devices required to complete the installation, or for the proper operation of the 

system. Each Contractor shall exercise due and particular caution to determine that all parts of 

the work are made quickly and easily accessible.

H. Should overlap of work among the trades become evident, this shall be called to the attention of 

the Architect. In such event, none of the trades or their suppliers shall assume that he is relieved 

of the work which is specified under his branch until instructions in writing are received from 

the Architect. 

1.6 REFERENCE STANDARDS

A. Where standards (NFPA, NEC, ADTM, UL, etc.) are referenced in the specifications or on the 

drawings, the latest edition is to be used except, however, where the authority having 

jurisdiction has not yet adopted the latest edition, the edition so recognized shall be used.

1.7 ALLOWANCES

A. HVAC Contractor shall provide an allowance, dollar amount indicated in Section 01 2100 and 

on the bid form, for temporary heating and cooling of occupied spaces during phased 

construction.

1.8 SITE VISIT

A. Refer to Section 017300 Execution.

B. Each bidder shall visit the project site to understand the existing conditions and compare the 

conditions with information shown on the drawings. Report immediately to the Architect any 

issues or discrepancies which are discovered that affect the bid. Changes to contract price will 

not be considered for site condition issues that are readily apparent from a thorough site review.

1.9 PERMITS, REGULATIONS AND INSPECTION

A. Work must conform to applicable local, state and federal laws, ordinances and regulations. 

Where drawings or specifications exceed code requirements, the drawing and specifications 

shall govern. Install no work contrary to minimum legal standards.

B. Except where the permit application is made by the Architect or the Engineer, the HVAC 

contractor shall be responsible to file for and obtain all required permits from the governing 
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inspection agencies for the HVAC work. Where the Architect or Engineer is the Architect or 

Engineer of record, they will furnish sealed and signed drawings and specifications required by 

the permit authorities. 

C. Include payment of all permit and inspection fees applicable to the work in this Division. 

D. All work shall be subject to inspection and approval of Federal, State and local agencies as may 

be appropriate as well as the Architect and Engineer.

E. Furnish for the Owner certificates of approval from the governing inspection agencies as a 

condition for final payment.

1.10 PROJECT MANAGEMENT AND COORDINATION

A. Refer to Section 013100 Project Management and Coordination.

1.11 TEMPORARY UTILITIES

A. Refer to Section 015000 – Temporary Facilities and Controls for division of responsibilities for 

temporary utilities.

B. The use of the permanent HVAC system for temporary heating and ventilation during the latter 

stages of construction shall be allowed. Expedite completion of system as practicable to this 

end. Maintain the system during this period. Provide and maintain temporary air filters to 

protect coils and ducts. Replace temporary filters with the specified filters (clean) when the 

systems are placed on permanent duty. Air filters specified for the systems and units, including 

specified spare filters, are not to be used for temporary service.

C. Cover all return duct openings with temporary filter media when recirculating air. Stop fans 

during heavy dust generating operations. Before turning the system over to the Owner, the 

Contractor shall clean duct interiors and interior surfaces and components with the air handling 

equipment if dirt, dust and debris have accumulated on these surfaces.

D. Warranty periods on equipment, materials and system shall commence upon Owner acceptance 

of the building or system. Temporary heat use shall not jeopardize or alter the warranty 

requirements.

1.12 WORKMANSHIP

A. Refer to Section 014000 Quality Requirements.

B. Materials and equipment shall be installed and supported in a first-class and workmanlike 

manner by mechanics skilled in their particular trades. Workmanship shall be first-class in all 

respects, and the Architect shall have the right to stop the work if highest quality workmanship 

is not maintained.

C. HVAC work shall be performed by licensed HVAC Contractors in accordance with 

requirements of the jurisdiction.
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1.13 PROTECTION

A. Each Contractor shall be entirely responsible for all material and equipment furnished in 

connection with his work. Special care shall be taken to properly protect all parts thereof from 

theft, damage or deterioration during the entire construction period in such a manner as may be 

necessary, or as directed by the Architect.

B. The Owner’s property and the property of other contractors shall be scrupulously respected at 

all times. Provide plastic sheeting, drop cloths or similar barriers where dust and debris is 

generated, to protect adjacent areas.

C. Contractor shall protect all equipment and materials from detrimental effects of weather or 

construction activity. All items shall be stored and secured in a protected location away from the 

daily work area. Equipment or materials shall be placed on raised skids to protect from surface 

moisture. Where appropriate, provide plastic sheeting or similar vapor barrier underneath the 

stored products to reduce the effects of ground moisture or curing concrete on the local 

humidity levels. Where unfinished ferrous products or finished ferrous products with raw edges 

are stored, provide local, dry heat to maintain ambient relative humidity levels below 65% RH 

to prevent rust. 

D. All equipment shall retain the original packaging until required to be removed for installation or 

operation. Open ends of ducts, piping, conduit, etc. shall be capped or sealed and ventilation 

openings into equipment shall be wrapped and sealed in plastic sheeting to prevent dust or dirt 

entry both when stored and after installation but still open to the effects of construction activity. 

Stored items as well as installed equipment shall be covered with plastic sheeting at all times 

until placed in service or until dust generating activity in the area has ceased. 

1.14 PAINTING

A. In addition to any painting specified for various individual items of equipment, the following 

painting shall be included in Division 23:

1. Ferrous metal which is not factory or shop painted or galvanized and which remains 

exposed to view in the finished areas of the building / building including finished areas, 

mechanical rooms, storage rooms, and other unfinished areas shall be given a prime coat 

of paint.

2. Ferrous metal installed outside the building which is not factory or shop painted or 

galvanized shall be given a prime coat of paint.

3. Equipment and materials which have been factory or shop coated (prime or finished 

painted or galvanized), on which the finish has been damaged or has deteriorated, shall be 

cleaned and refinished equal to its original condition. The entire surface shall be 

repainted if a uniform appearance cannot be accomplished by touch-up.

4. Inside of ducts, behind grilles and registers, shall be painted flat black to eliminate the 

viewing of shiny surfaces.

B. Paint, surface preparation and application shall conform to applicable portions of the Painting 

section of Division 09 Finishes. All rust must be removed before application of paint.
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C. Finish painting is included in the General Contract except where otherwise required under 

remodeling work. Refer to the “Cutting and Patching” paragraph in this Section for finishing 

requirements.

1.15 CLEANING

A. Debris, dust, dirt, etc shall be removed daily, particular attention shall be paid to areas that the 

Owner is continuing to occupy or use; any mess created in corridors, stairwells and egress paths 

that are maintained during construction shall be cleaned immediately.

B. The Owners dumpsters and trash receptacles shall not be used. If a dumpster is required, it shall 

be provided by the contractor and located where approved by the Owner. Coordinate dumpster 

requirements with other contractors.

C. Before turning an area back over to the Owner, thoroughly clean the space to leave the area in a 

similar condition before the start of the project where finishes are to remain. The contractor 

shall also clean duct interiors and interior components of new or existing air handling system 

equipment if dirt, dust or debris have generated in the course of work have accumulated on 

these surfaces.

D. Before placing each system in operation, the equipment shall be thoroughly cleaned; cleaning 

shall be in accordance with equipment manufacturer's recommendations.

E. Refer to appropriate Sections for cleaning of other equipment and systems for normal operation.

1.16 MISCELLANEOUS EQUIPMENT CONNETIONS

A. Make all final connections to these fixtures and equipment, as indicated and in accordance with 

the manufacturer’s recommendations. 

B. Roughing-in drawings shall be obtained for the various fixtures and items of equipment as the 

time approaches when such information is required; allow a reasonable period, from the time of 

notice to obtain this information.

1.17 EQUIPMENT SELECTION

A. Materials and equipment furnished under this contract shall be in strict accordance with the 

specifications and drawings and shall be new and of best grade and quality. When two or more 

articles of the same material or equipment are required, they shall be of the same manufacturer.

B. The selection of materials and equipment to be furnished under this contract shall be governed 

by the following:

1. Where trade names, brands, or manufacturers of equipment or materials are listed in the 

specifications, the exact equipment listed shall be furnished. Where more than one name 

is used, the Contractor shall have the option of selecting between any one of the several 

specified. All products shall be first quality line of manufacturer’s listed.
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2. Where the words “or approved equal: appear after a manufacturer’s name, specific 

approval must be obtained from the Architect during the bidding period in sufficient time 

to be included in an addendum. The same shall apply for equipment and materials not 

named in the specifications, where approval is sought.

3. Where the words “equal to” appear, followed by a manufacturer’s name and sometimes a 

model or series designation, such designation is intended to establish a model or series 

designation, such designation is intended to establish quality level and standard features. 

Equal equipment by other manufacturers will be acceptable, subject to the Engineer’s 

approval.

C. Substitute equipment of equal quality and capacity will be considered when the listing of such is 

included as a separate item of the bid. State the deduction or addition in cost to that of the 

specified product.

D. Before bidding equipment, and again in the preparation of shop drawings the Contractor and his 

supplier shall verify that adequate space is available for entry and installation of the item of 

equipment, including associated piping and accessories. Also verify that adequate space is 

available for servicing of the equipment.

E. If extensive changes in pipe, duct or equipment layout or electrical wiring and equipment are 

brought about by the use of equipment which is not compatible with the layout shown on the 

drawings, necessary changes shall be deemed to be included in the contract.

1.18 SHOP DRAWINGS

A. Refer to Section 016000 Product Requirements.

B. One set of shop drawings, in electronic format (.pdf), with descriptive information shall be 

assembled by each Contractor of equipment and materials furnished in his contract, and 

submitted to the Architect and/or Engineer for review as stated in Division 01. These shall be 

submitted as soon as practicable and before special equipment is manufactured and before 

installation.

C. Shop drawings for equipment fixtures, devices and materials shall be labeled and identified 

same as on the Contract Documents. Failure to do so may be cause for rejection of shop 

drawings.

D. The review of shop drawings by the Architect or Engineer shall not relieve the Contactor from 

responsibility for errors in the shop drawings. Deviations from specifications and drawing 

requirements shall be called to the Engineer’s attention in a separate clearly stated notification 

at the time of submittal for the Engineer’s review.

E.  Shop drawings for the following HVAC equipment and materials shall be submitted:

1. Firestopping systems for pipe/ductwork penetrations.

2. Vibration Isolators.

3. Ductwork Insulation.

4. Ductwork and Sealing Systems.

5. Air Duct Accessories.

6. Rooftop Heating and Cooling Units.
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7. Unit Heaters.

8. Fans.

9. Fire Dampers.

10. Smoke Dampers.

11. Air Control Terminal Units.

12. Variable Air Volume/Temperature Control System.

13. Diffusers, Registers and Grilles.

14. Temperature Controls System.

1.19 FINAL INSPECION AND PUNCH LIST

A. Refer to Section 017700 Closeout Procedures.

B. As the time of work completion approaches, the Contractor shall survey and inspect his work 

and develop his own punch list to confirm that it is complete and finished. He shall then notify 

the Architect and request that a final inspection be made. It shall not be considered the 

Architect’s or Engineer’s obligation to perform a final inspection until the Contractor has 

inspected the work and so states at the time of the request for the final inspection.

C. Requests to the Architect, Engineer or Owner for final inspection may be accompanied by a 

limited list of known deficiencies in completion, with appropriate explanation and schedule for 

completing these; this is in the interest of expediting acceptance for beneficial occupancy.

D. The Architect and/or Engineer will inspect the work and prepare a punch list of items requiring 

correction, completing or verification. Corrective action shall be taken by the Contractor to the 

satisfaction of Architect and Engineer within 30 days of receipt of the Architect/Engineer’s 

punch list.

1.20 OPERATION AND MAINTENANCE MANUALS

A. Refer to Section 017823 Operation and Maintenance Data.

B. Two copies each of operating and maintenance manuals shall be assembled for the HVAC work 

by the Contractors.

C. All shop drawing and installation, maintenance and operating instruction pamphlets or 

brochures, wiring diagrams, parts list and other information, along with warranties, shall be 

obtained from each manufacturer of the principal items of equipment. Air and water balance 

reports shall also be included. In addition, the Contractor shall prepare a chart listing all items of 

equipment which are furnished under his contract and indicating the nature of maintenance 

required, the recommended frequency of checking these points and the type of lubricating 

media or replacement material required.

D. These shall be assembled into three-ring loose lead binders or other appropriate binding and 

also combined into a single electronic file in .PDF format. An index and tabbed sheets to 

separate the sections shall be included. These shall be submitted to the Architect or Engineer for 

review. Upon approval, manuals shall be turned over to the Owner.
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1.21 RECORD DRAWINGS

A. Refer to Section 017839 Project Record Drawings.

B. Each Contractor shall maintain a separate set of prints of the contract documents and    

shall show all changes or variations, in a manner to be clearly discernible, which are made 

during construction. Upon completion of the work, these drawing shall be turned over to the 

Architect.

1.22 WARRANTIES

A. Refer to Section 017700 Closeout Procedures.

B. This Contractor shall warrant all workmanship, equipment and material entering into this 

contact for a period of one year of date of final acceptance or date of beneficial use, as agreed to 

between Contractor and Architect. Any materials or equipment proving to be defective during 

this warranty period shall be made good by this Contractor without expense to the Owner.

C. This provision is intended specifically to cover deficiencies in contract completion or 

performance which are discovered after systems are placed in operation. Also included shall be 

supplementary assistance in balancing, adjusting or providing operating instructions as the need 

develops, and replacing overload heater elements in starters where necessary to keep systems in 

operation. Heater element sizes shall not exceed the motor manufacturer’s recommendations.

D. This provision shall not be construed to include maintenance items such as replacing filters, re-

tightening or repacking glands, greasing, oiling belt tightening and cleaning strainers after these 

have been done for final close-out.

E. Provisions of this warranty shall be considered supplementary to warranty provisions under 

General Conditions.

F. Extended warranties shall be provided where indicated in the equipment specification sections.

1.23 PROJECT CLOSEOUT

A. Refer to Section 017700 Closeout Procedures.

B. The following schedule summarizes actions to be taken or submittals to be completed by 

Contractor prior to issuance of the Contract Completion Certificates. Refer to applicable 

paragraphs of the Division 23 Sections and other applicable trade Divisions for additional 

requirements. This information should be submitted at least thirty days in advance of request for 

final inspection. Where possible, the information shall be bound in 8 – ½’ x 11” hard back 

binders. 

1. Material / Suppliers List

2. Record Drawings

3. Certificate of Inspection

4. Tests and Adjustments

5. Operating Instructions and Maintenance Manuals
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6. Equipment and Piping Identification

7. Receipt of spare pump seals

8. Receipt of spare filters

9. Completed Punchlist

10. Waiver of Liens

11. Affidavit of Wage Compliance

12. Change Orders and Allowance Adjustments

1.24 OPERATION AND ADJUSTMENT OF EQUIPMENT

A. As each piping system and air distribution system is put into operation, all items of equipment 

included therein shall be adjusted to proper working order. This shall include balancing air and 

water systems, adjusting fan speeds, belts, pulleys, tightening packing glands, and adjusting all 

operating equipment.

B. Caution:   Verify that all bearings are lubricated, all motors are operating in the right direction, 

and correct overload heater elements are provided on all motors. Do not depend wholly on the 

electrician’s judgment in these matters. Follow specific instructions in regard to lubrication. Do 

not oil or grease presealed ball bearings unless upon manufacturer’s specific instructions.

C. Test relief valves, air vents and regulating valves to insure proper operation.

1.25 OPERATING DEMONSTRATION AND INSTRUCTIONS

A. Refer to Section 017900 Demonstration and Training as well as individual Division 23 Sections 

for requirements.

B. The Contractor shall set the various systems into operation and demonstrate to the Owner and 

Architect that the systems function properly and that the requirements of the Contract are 

fulfilled.

C. The Contractor shall provide the Owner's representatives with detailed explanations of 

operation and maintenance of equipment and systems. A thorough review of the operating and 

maintenance manuals shall be included in these instructional meetings.

D. A minimum of 16 hours shall be allowed for instructions to personnel selected by the Owner. 

Instructions shall include not less than the following:

1. Show locations of items of equipment and their purpose.

2. Review binder containing instructions and equipment and systems data.

3. Coordinate written and verbal instructions so that personnel understand each.

4. Separate instructions shall be given by manufacturer's representatives for the 

temperature control systems.
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PART 2 - PRODUCTS – NOT APPLICABLE

PART 3 - EXECUTION – NOT APPLICABLE

END OF SECTION 23 0001
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SECTION 23 0002 – HVAC WORK IN EXISTING BUILDINGS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section Includes the following:

1. General Requirements for Renovation Work

a. Inspection of Existing Building 

b. Asbestos Material

c. Work Hours

d. Tobacco Products

2. Execution

a. Barriers and Signage

b. Storage of Tools and Materials

c. Protection of Existing Building and Equipment

d. Confined Spaces

e. Noise, Fumes, and Dust Control

f. Soldering, Welding, and Cutting 

g. Removals, Disposal, and Reuse

h. Draining, Flush, and Refill of Piping Systems

i. Continuity of Systems

j. Wall, Floor, and Roof Openings – Existing Construction

1.2 GENERAL REQUIREMENTS FOR RENOVATION WORK

A. Refer to Article 1 Specification requirements and notes on the drawings where provided for 

requirements related to renovation work.

B. Meet with the Owner, Architect and Engineer before demolition or construction begins to 

establish procedures for work effort in the existing building. Provide names and phone numbers 

and establish emergency contact information where work is performed. Provide security 

information requested by the Owner for all personnel who will be working on site. Educate all 

construction personnel in regard to the project requirements and procedures. 

C. Coordinate effort with other contractors involved in the renovation project to minimize the 

disruption, phasing of work, share cleaning responsibilities, etc.  

1.3 INSPECTION OF EXISTING BUILDING

A. Each bidder shall inspect the existing building in the early time frame of the bidding period. 

Conditions shall be compared with information shown on the drawings. Report to the 

Architect/Engineer any significant discrepancies which may be discovered in a timely fashion 

so that direction may be provided in an addendum. After the contract is signed, no allowance 
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will be made for failure to have made a thorough inspection.

1.4 ASBESTOS MATERIAL

A. Abatement, removal or encapsulation of existing materials containing asbestos is not included 

in the Contract. Necessary work of this nature will be arranged by the Owner to be done outside 

of this construction and remodeling project buy a company regularly engaged in asbestos 

abatement. Such work will be scheduled and performed in advance of work in the construction 

and remodeling project.

B. If, in the performance of the mechanical work, materials are observed which are suspected to 

contain asbestos, the Contractor shall immediately inform the Architect / Engineer who in turn 

will notify the Owner. Work that would expose workers to the inhalation of asbestos particles 

shall be terminated. Work may be resumed only after a determination has been made and unsafe 

materials have been removed or encapsulated and the area declared safe.

1.5 WORK HOURS

A. Work hours for construction shall be as defined in Section 01150 – Project Phasing or other 

specification sections or drawing notes.

B. Where allowed, contractors may work normal hours except after hours is required for operations 

that are noisy, generate obnoxious fumes or dust, require shut down of ventilation systems, etc. 

The Owner reserves the right to stop normal hour work where the Owner deems the effort to be 

disruptive to their ongoing operations.

C. Any work that creates hazards in or requires closure of corridors, exit pathways or stairwells 

work in corridors must be performed after hours when the building is not occupied.

D. All occupied areas, corridors exit pathways and stairwells must be left clean, lighted (including 

emergency egress and exit signage) usable and safe at the end of each work shift.

E. Access to the work area shall be coordinated with the Owner; follow all security protocols for 

parking, sign in, key control, etc. established by the Owner.    

1.6 TOBACCO PRODUCTS

A. Smoking or chewing tobacco products are expressly prohibited to be used within the building 

and on the premises except where specifically permitted by the Owner or in construction 

company trailers or vehicles where permitted by the construction company.
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PART 2 - PRODUCTS- NOT APPLICABLE

PART 3 - EXECUTION

3.1 BARRIERS AND SIGNAGE

A. Barriers and signage shall be provided as appropriate to identify work areas and to prevent 

unauthorized entry by non-construction personnel. Refer to appropriate Division 1 specification 

requirements and notes on the drawings where provided. 

B. All barriers and signs should be high visibility type and be maintained at all times.  

3.2 STORAGE OF TOOLS AND MATERIALS

A. Store all site material and tools in the active job site area or on-site areas, to be coordinated with 

Owner. Specific storage areas are not provided except where otherwise noted for material and 

tools. 

B. Storage is specifically prohibited in means of egress paths and stairwells.

C. The contractor is responsible for the security of tools, equipment, and materials.

D. On-site storage areas should be in locked trailers.

3.3 PROTECTION OF EXISTING BUILDING AND EQUIPMENT

A. The Owners’ property and the property of other contractors shall be respected at all times. 

Provide drop clothes, visqueen plastic sheeting or other suitable barriers where dust and debris 

is generated. Tape or zipper ends of barriers for sealing purposes. 

B. Provide 55-gallon drums or smaller buckets as appropriate and use funnels when draining liquid 

systems. 

C. Provide plywood sheets for heavy duty for protection of walls, floors or Owner equipment or 

systems that are remaining in place near demolition or new installation work where there is 

possible damage from heavy material or equipment.

D. Provide ram board floor protection in occupied areas adjacent to construction areas. 

3.4 CONFINED SPACES

A. Notify the Owner when performing work in confined spaces. Provide a written procedure for 

approval and obtain approval from the Owner when so requested.

B. All work in confined spaces shall be done in accordance with OSHA regulations.
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3.5 NOISE, FUME, AND DUST CONTROL

A. Provide barriers and ventilation as required to limit the effect from construction generated noise 

fume and dust control on spaces that continue to be occupied by the Owner. Refer to protection 

of building and equipment paragraph above. In addition to the basic protection, provide 

additional visqueen barriers to limit airborne migration of dust and fumes. Provide supplemental 

portable fans to exhaust air to the outside of the building where appropriate. Use of the Owners’ 

ventilation systems to induce positive or negative pressure is prohibited unless authorized by the 

Owner. Shut off ventilation systems serving the area where use of these systems can induce 

fumes or dust into return or exhaust ducts. Where systems need to remain operational for 

occupied areas, arrange to temporarily shutoff portions of the system in the work area. Provide 

taped visqueen covers on HVAC air supply and exhaust devices to limit migration. Coordinate 

all efforts requiring modification or shutdown of ventilation systems with the Owner. 

Contractor shut down of these systems is prohibited without Owner permission.

B. Fire Alarm System Coordination – Arrange with the Owner when required to shut off fire alarm 

system devices and/or smoke detectors to perform work. With the Owners’ prior approval. 

Cover smoke detectors where needed to prevent false alarms due to dust or fumes generated. 

Minimize outages and coordinate efforts to limit the effect due to false alarms.

C. Ventilation – Where significant dust or fume generating work, welding, or cutting operations 

are required for removal or new work, provide fume removal equipment with telescoping arms 

to locally capture the fumes. Fume exhaust shall be directed outside or adequately filtered and 

recirculated.

D. Daily Ventilation – Areas shall be thoroughly ventilated after completion of the work daily to 

remove residual odors and fumes before occupancy occurs the next day.     

E. Cleaning – Provide walk off sticky construction pads at entrances to construction site and 

vacuum cleaners and other equipment to clean and restore conditions. 

3.6 SOLDERING, WELDING, AND CUTTING

A. For soldering, welding, or cutting operations, provide insulated, fire rated curtains or barriers 

and blankets to isolate cover and protect remaining systems and materials, furniture, 

furnishings, floors, walls, ceilings, etc.

B. Refer to noise, fumes, and dust control provisions in the previous paragraph. 

C. Obtain burn approval from the Owner before commencing any soldering or welding effort. 

Coordinate outages of fire alarm systems as noted in the previous paragraph.

D. Provide a Fire Watch at each welding location. Fire Watch personnel shall be dedicated for the 

sole purpose of fire prevention during welding operations. All Fire Watch personnel shall be 

properly trained and equipped, including fire extinguisher, fire blanket and communication 

equipment for assistance request. 

E. Provide a fire extinguisher at every soldering or welding location.
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3.7 REMOVALS, DISPOSAL, AND REUSE

A. Refer to the drawings for the scope of remodeling in the existing building.

B. General – Cooperate with the General Contractor regarding all removal and remodeling work. 

Each Contractor shall remove existing utilities and equipment which is associated with their 

trade, and which will be superfluous when the new work is installed and made operational. 

C. Protection – In areas of minor work where the space is not completely vacated, temporarily 

move portable equipment and furnishings within the space as required to complete the work. 

Coordinate this activity with Owner. Protect the Owner’s property by providing adequate dust 

covers and temporary plastic film barriers to contain dust. Provide filters on return/exhaust 

grilles and ductwork. Existing materials and finishes are to be protected and restored to match 

adjacent finishes. Remove barriers and return equipment and furniture upon completion of the 

work.

D. Ceiling Removals – The H.C. shall remove, store and reinstall lay-in ceiling tile and grid as 

required to perform work in areas where such removal and re-installation is not to be done by 

the General Contractor. Damaged tile and/or grid shall be replaced with new matching tile 

and/or grid.

E. Supports & Hanger Removals – Where piping, ductwork, equipment, and other materials are 

noted to be removed the removal shall include all hangers and supports for these items. 

Remaining active piping, ductwork and equipment shall be re-supported as required. New 

supports shall utilize approved and recognized materials and methods and be installed in 

accordance with the drawings. 

F. Removals – Extraneous ductwork, piping, wiring, or equipment which is or becomes accessible 

shall be removed and stubs shall be capped at the first active duct or pipe encountered. Piping 

that is and remains inaccessible shall be abandoned. Ends of abandoned pipe shall be capped so 

as to be concealed by finished surfaces. Upon completion of the work, no abandoned pipe, 

valve, or stub shall extend through finished floors, walls, or ceilings.

1. Wall Removals – 

a. Recessed devices – Devices to be abandoned in existing walls which are to remain 

shall be covered by suitable blank cover plates to match other devices cover plates 

or painted to match wall color. 

b. Surface Mounted Devices - Where removals are completely removed from the face 

of wall, patch and finish wall consistent with adjacent finish. Surface mounted 

devices to be removed shall have surface repaired and finished to match adjacent 

existing or new architectural finishes. 

2. Roof Removals – Devices, services, supports and equipment removed from the roof shall 

leave the roof consistent with the existing or new roof. Patch the roof decking per the 

Patching section. The Contractor shall engage a roofing contractor to patch roofing 

consistent with the roof warranty. 

3. Floor Removals – Devices removed from concrete floors shall be patched and finished 

according to the patching section. 

G. Rerouting of Services – Where it is necessary to reroute a section of active piping or ductwork, 

the rerouted section shall be installed before removing the existing to minimize system down 

time. Rerouted sections shall be insulated as required for new work. Patch insulation on existing 

piping which has been damaged or removed in this work. 
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H. Service Disruption – If any existing equipment or devices to remain in service in adjacent 

spaces are made inactive by removal of devices, wiring, piping or ductwork within the area of 

work shall be re-fed as required to make devices or equipment operational.

I. Material & Equipment Removal & Reuse – Materials and equipment which are removed shall 

not be reused within the scope of this project unless specifically noted to be relocated or reused. 

Items noted in the drawings shall be turned over to the Owner and placed where directed on the 

premises. All material and equipment which the Owner does not wish to retain shall become the 

property of the Contractor responsible for removal and shall be removed from the premises and 

properly disposed. 

J. Disposals – The Contractor is responsible for the proper disposal of removed materials from the 

construction site. Provide dumpsters as required in locations coordinated with the Owner. 

Disposal of materials regulated by EPA shall be done in strict accordance with latest 

requirements. Provide documentation to the Owner that disposal was properly executed.

K. Damaged Services & Insulation – Existing piping and ductwork to remain with damaged 

insulation encountered in area of work shall have damaged insulation removed and replaced 

with new. Insulation thickness shall match new thicknesses indicated on drawings. Work to be 

performed on a time and material basis as encountered. Services damaged during construction 

shall be replaced at the expense of the Contractor.

L. Openings & Patching – Openings left where existing equipment, ductwork, piping and supports 

are to be removed in existing walls and ceilings to remain shall be patched using materials to 

match the existing construction, which may include fire stopping of rated walls and ceilings. 

Refer to Section 3.10 for patching methods.

3.8 DRAINING, FLUSHING, AND REFILL OF PIPING SYSTEMS

A. Existing liquid systems shall be drained as required before removal or connection of new piping 

extensions.

B. Draining of the system shall be the responsibility of the contractor. Provide threaded 

connections, etc. to direct fluids to drainage points. Water systems may be drained to sanitary 

systems or where permitted, to storm systems. Verify any chemical treatment, inhibitors or 

freeze protection additives in the existing systems and obtain a permit from the local sewer 

authority before disposing. 

C. Provide drums or containers to accept other than water drainage and remove from the premises 

and properly dispose. Provide visqueen to protect Owners’ property when opening pipes, even 

where piping has been drained to prevent damage from residual liquid that remains in the pipe.  

D. After new piping is connected and tested, flush and clean all existing piping that has been 

drained and new piping as specified in Section 23 0001, Basic HVAC Requirements. Provide 

full port, 0.75” ball valves with hose connectors as described to facilitate flushing operations.

E. Inspect and clean any new or existing strainers at coils, heat exchangers, etc. that may become 

clogged due to debris that may dislodge from interior pipe surfaces due to the draining, flushing 

and detergent cleaning operations. 
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F. During refilling and startup operations, vent all air from the system at high points. This air 

venting effort shall extend beyond the refill and initial startup where flow blockage due to air 

binding occurs.

3.9 CONTINUITY OF SYSTEMS

A. Coordination – 

1. Work shall be so planned and executed as to provide reasonably continuous services of 

existing systems throughout the construction period. Where necessary to disrupt services 

for short periods of time for connection, alteration, or switch-over, the Owner shall be 

notified in advance and outages scheduled at the Owner’s reasonable convenience.

B. Sequence of Operations – Submit, on request, a written step-by-step sequence of operations 

proposed to accomplish the work. The outline shall include tentative dates, times of day for 

disruption, downtime, and restoration services. Submit the outline sufficiently in advance of the 

proposed work to allow the Architect or Engineer to review the information with the Owner. 

Upon approval, final planning and the work shall be done in close coordination with the Owner.

C. Shutdown of system and work undertaken during shutdowns shall be bid as being done during 

normal working hours. If the Owner should require such work be performed outside of normal 

working hours, reimbursement shall be made for premium time expenses only.

3.10 WALL, FLOOR, AND ROOF OPENINGS – EXISTING CONSTRUCTION

A. Refer to Division 1 – General Requirements for information regarding cutting and patching.

B. Coordination – Plan the work well ahead of the general construction. Where pipes and ducts are 

to pass thru new walls, partitions, floors, roof or ceilings, place sleeves in these elements or 

arrange with the General Contractor to provide openings where sleeves are not practical. Where 

sleeves or openings have not been installed, cut holes and patch as required for the installation 

of this work, or pay other trades for doing this work when so directed by the Architect. Any 

damage caused to the building shall be repaired or rectified.

C. Cutting – Where pipes and ducts are to pass through, above or behind existing walls, partitions, 

floors, roof, or ceiling, cutting, patching, and refinishing of same shall be included in this 

contract. Core drilling and saw cutting shall be utilized.

D. Structural Support – Provide steel angle or channel lintels to span openings which are cut in 

existing jointed masonry wall where the opening span exceeds 16 inches. Provide framing 

around roof openings for required support of the roof deck. Consult with a structural engineer to 

provide adequate size and shapes for loading. 

E. Roofing Work – The HVAC Contractor shall engage a Roofing Contractor on a subcontractor 

basis for roofing and roof insulation work necessitated by his work. The Roofing Contractor 

shall be certified for installation and repair of the roofing system. No roofing warranty remains 

on the existing roof. 

F. Patching & Refinishing – All material, methods and procedures used in patching and refinishing 

shall be in accordance with applicable provisions of specifications governing the various trades. 
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The final appearance and integrity of the patched and refinished areas must meet the approval if 

the Architect. Wall, floor, and ceiling refinishing must extend to logical termination lines (entire 

ceiling of the room repainted, for instance), if an acceptable appearance cannot be attained by 

finishing a partial area.

1. CMU Walls – Grout small penetrations closed. Tooth in new blocking for holes large 

than one CMU. 

2. Brick Masonry Walls – Tooth in with existing brick if possible, or new brick and mortar 

to match color and finish pattern. 

3. Gypsum Board Walls & Ceilings – Replace with new gypsum board and finish to match 

existing or new condition, respectively.

4. Structural Metal Roof/Floor Decking – Replace with new decking, same as existing size. 

Insulation thickness and roofing materials to match existing roof system. 

5. Concrete Floors & Walls – Grout penetrations closed, or place new concrete and rebar as 

required for large openings. 

6. Wood floors & Walls – Patch consistent with type of wood.

END OF SECTION 23 0002
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SECTION 23 0004 – FIRESTOPPING FOR HVAC SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes through-penetration firestop systems for penetrations through fire-

resistance-rated constructions, including both empty openings and openings containing 

penetrating items.

B. Related Sections:

1. 23 0529 Pipe Hangers, Supports, and Penetrations

1.2 PERFORMANCE REQUIREMENTS

A. General: For penetrations through fire-resistance-rated constructions, including both empty 

openings and openings containing penetrating items, provide through-penetration firestop 

systems that are produced and installed to resist spread of fire according to requirements 

indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating 

of construction penetrated.

B. Rated Systems: Firestopping assemblies shall be tested and rated in accordance with ASTM 

E814 (ANSI/UL 1479) Fire Tests of Through-Penetration Fire Stops (minimum positive 

pressure of .01 inches of water column) and E119 (ANSI/UL 263) Fire Tests of Building 

Construction and Materials Time-Temperature Curve.  Firestopping shall provide an “F” fire 

rating equal to that of the construction being penetrated. Firestop systems shall meet all 

requirements of the Ohio Building Code.

C. For through-penetration firestop systems exposed to view, traffic, moisture, and physical 

damage, provide products that, after curing, do not deteriorate when exposed to these conditions 

both during and after construction.

1. For floor penetrations with annular spaces exceeding 4 inches in width and exposed to 

possible loading and traffic, provide firestop systems capable of supporting floor loads 

involved, either by installing floor plates or by other means.

2. For penetrations involving insulated piping, provide through-penetration firestop systems 

not requiring removal of insulation.

D. For through-penetration firestop systems exposed to view or above ceilings in air return 

plenums, provide products with flame-spread and smoke-developed indexes of less than 25 and 

50, respectively, as determined per ASTM E 84.

1.3 SUBMITTALS

A. Product Data: For each type of product indicated.
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B. Shop Drawings: For each through-penetration firestop system, submit documentation, including 

illustrations, from a qualified testing and inspecting agency, showing each type of construction 

condition penetrated, relationships to adjoining construction, and type of penetrating item. Shop 

drawings shall be certified to ASTM E814 (ANSI/UL 1479). 

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Products: Firestopping materials shall be manufactured and/or supplied by:

1. Hilti, Inc.

2. Specified Technologies Inc.

3. 3M; Fire Protection Products Division.

2.2 FIRESTOPPING

A. Materials shall be in the form of caulk, putty, sealant, intumescent material, wrap strip, fire 

blocking, ceramic wool and other materials required for the UL listed assemblies.  Where 

required, these shall be installed in conjunction with sleeves and materials for fill and damming.

PART 3 - EXECUTION

3.1 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION

A. General: Installation of all materials and assemblies shall be in accordance with UL assembly 

drawings and the manufacturer’s instructions.

B. Installation shall be done by an experienced installer who is certified, licensed or otherwise 

qualified by the firestopping manufacturer as having the necessary training and experience.

C. Refer to “Rated Assembly Penetrations” schedule on drawings for additional information on 

protection of penetrations through rated assemblies. 

D. Provide firestop system for every pipe or duct at penetration of all fire resistance rated walls and 

horizontal assemblies.

1. Firestop system is not required around flanges of fire dampers; dampers shall be installed 

per the manufacturers UL listed installation requirements. Where ducts penetrate fire 

rated assemblies and fire dampers are not indicated, the penetration shall be protected by 

an approved penetration firestop system installed as tested in accordance with ASTM 

E814 (ANSI/UL 1479). 

2. For rated new construction horizontal assemblies, provide cast-in-place combination pre-

set floor sleeve equal to Hilti CP 680.
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E. Provide rigid supports for ducts or pipes on both sides of the fire resistance rated wall or 

assembly where required as part of the fire stop assembly.

F. Coordinate opening size and additional framing requirement with the General Contractor for 

each opening to meet the firestop installation requirements.

G. Annular space of penetrations of nonfire-resistant-rated floor, floor/ceiling assemblies, or the 

ceiling membrane of a nonfire-resistant rated roof/ceiling assembly shall be sealed with a 

firestopping system to resist the free passage of flame and products of combustion. 

H. Smoke Barriers:

1. Penetrations shall be sealed with a firestopping system to prevent the passage of smoke.

I. Smoke Resistive Partitions: 

1. Penetrations shall be sealed with a caulking material to prevent the passage of smoke. 

Non-rated smoke partitions do not require a fire stopping system. 

3.2 BUILDING STRUCTURE FIRE STOPPING

A. Where building structural members have a fire stopping system installed and portions of this 

fire stopping system are removed to install new systems hangers, the H.C. shall provide new fire 

stopping system onto portions of the building structure and hanger where fire stopping was 

removed. The fire stopping system shall be equal to the existing system and be 2-hour rated. 

END OF SECTION 23 0004
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SECTION 23 0513 - ELECTRICAL REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes general requirements for electrical work for HVAC equipment including 

single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage 

induction motors for use on AC power systems up to 600 V and installed at equipment 

manufacturer's factory or shipped separately by equipment manufacturer for field installation 

and other electrical equipment, devices, fuses, wire, conduit and installation methods.

1.2 COORDINATION

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 

following:

1. Motor controllers.

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

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

4. Ambient and environmental conditions of installation location.

B. Refer to the Mechanical drawings and also the Electrical drawings for requirements related to 

each trade. Coordinate all aspects of electrical components and wiring to complete the systems.

1.3 QUALITY ASSURANCE

A. Equipment, devices shall be designed, constructed and installed in accordance with applicable 

standards of NEMA and the National Electric Code. Equipment shall be tested and listed by UL 

or other approved agency and installed in accordance with all instructions included as part of 

such listing.

B. Electrical equipment, devices, fuses, wire, conduit and methods shall comply with applicable 

provisions of Division 26 - Electrical.

PART 2 - PRODUCTS

2.1 MOTORS

A. General duty motors shall be induction type 1750 rpm NEMA Design "B" with copper 

windings, Class B or F insulation, and motor enclosure to suit the application. Service factor 

shall be 1.15 minimum.

B. Two-speed motors shall be two-winding type with six leads unless otherwise specified.
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C. Motors for other than general duty application shall be furnished to suit the application and 

operating environment.

D. Premium efficiency motors shall be equal to Century “E + 3”, General Electric “Energy Saver 

Premium Efficiency”, Baldor “Super E Premium Efficient” or Reliance “Premium Energy 

Efficient” series.  Motor efficiencies shall be tested and conform to NEMA Standard 

Publication MG-1 and IEEE 112 Test Method B.

E. Electronically Commutated Motors – Fans 

1. Motor enclosures: Open Drip Proof, Totally Enclosed Fan Cooled, Totally Enclosed Air 

Over, Totally Enclosed Non-Vented

2. Electronic commutation type motor (ECM) specifically designed for fan applications. AC 

induction type motors are not acceptable. Examples of unacceptable motors are: Shaded 

Pole, Permanent Split Capacitor (PSC), Split Phase, Capacitor Start and 3 phase 

induction type motors.

3. Motors are permanently lubricated, heavy duty ball bearing type to match with the 

equipment load and pre-wired to the specific voltage and phase.

4. Internal motor circuitry to convert AC power supplied to the fan to DC power to operate 

the motor or integrated variable frequency drive.

5. Motor shall be speed controllable down to 20% of full speed (80% turndown). Speed 

shall be controlled by either a potentiometer dial mounted at the motor or by a 0-10 VDC 

signal.

6. Motors can achieve up to 95% efficiency, model and horsepower dependent.

F. Motor sizes shown on the drawings are to be considered minimum. Motors furnished shall be 

sized so as to not operate in the service factor range. Motors for direct driven pumps and fans 

shall be selected so as to not operate in the service factor range at any point on the curve.

G. The HVAC Contractor and equipment suppliers shall compare the electrical power 

requirements of the intended equipment with power feeders to the equipment shown on the 

Electrical drawings. Verify adequacy and compatibility of voltage, phase, wiring, capacity, 

number and size of conductors (versus equipment connection points), fusing and other 

information on the electrical and mechanical drawings to that required for the equipment. If the 

selected equipment requires revision of the electrical, added cost must be borne by the HVAC 

Contractor.

2.2 STARTERS

A. Magnetic starters shall comply with provisions of Division 26 - Electrical Specifications and 

shall be NEMA construction (IEC rated not acceptable) with thermal overload element on each 

phase, 115 volt control voltage and hand-off-automatic switch, where appropriate. An integral 

control transformer shall be incorporated in the starter for each motor of 200 volt and greater. A 

single control transformer is acceptable for multiple motor packaged equipment, however, when 

such is the manufacturer's standard. Duplex type units (pumps, compressors, etc.) are 

not included in this exception. A control transformer shall be provided in each starter to insure 

standby operating capability.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Motor connections of factory assembled equipment shall be made with flexible conduit except 

for plug-in electric cord connections.

B. All power wiring shall be run in conduit. Control wiring shall be run in conduit except where 

open wiring is permitted in other applicable specification sections.

C. Fuses shall be furnished and installed in fuse clips of equipment and switches provided by the 

Mechanical Contractors.

D. If a non-basis of design manufacturer is provided by the HVAC contractor and the specific unit 

has a powered component with a MCA and/or MOCP greater than the basis of design, the 

HVAC contractor shall be responsible to provide all required electrical changes required to 

power the non-basis of design unit. The HVAC contractor shall coordinate with the Electrical 

Contractor any variances in the MCA and/or MOCP of the units provided. 

END OF SECTION 23 0513
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SECTION 23 0530- EQUIPMENT BASES AND SUPPORTS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Roof Curbs

2. Structural Steel Supports

1.2 QUALITY ASSURANCE

A. Coordinate exact dimensions, locations, and other details for the specific equipment provided 

with other trades. 

PART 2 - PRODUCTS

2.1 ROOF CURBS

A. Rooftop equipment shall be supported with a heavy gauge, galvanized steel support curb with a 

baseplate, continuously welded corner seams, integral raised cant to match roof insulation, 

internal insulation, wood nailer, and counter flashing. 

B. Curb height shall be minimum 24” above roof deck unless otherwise noted.

2.2 STRUCTURAL STEEL SUPPORTS

A. Structural steel angles, beams, or channels, Unistrut channels, or pipe supports shall be 

fabricated into a rigid framework with welded or bolted connections and cross / sway bracing. 

B. Supports shall be set of slab with baseplates or attached to permanent building structure. 

C. Wall brackets shall be anchored to steel framing members or masonry walls. 

PART 3 - EXECUTION

3.1 WIND LOAD ANALYSIS

A. HVAC Equipment, ductwork, piping, conduits, etc. exposed to wind shall have positive 

attachment to the building structure or ground to comply with wind load requirements of the 

building and mechanical codes. 
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B. Wind speed design: 120 MPH.

1. Refer to structural drawings for additional information.

C. The contractor shall retain a specialty consultant to perform wind load calculations in 

accordance with the code and additional requirements in this section. A professional engineer 

experienced in wind load attachment design and installation shall be responsible for 

calculations, attachment selections, and installation details. 

D. The Wind Load Analysis consisting of attachment design, calculations, attachment selection, 

installation details including anchoring methods, fastener specifications, embedment and/or 

welded length, etc. shall be submitted for review and record. The submittal shall be signed and 

sealed by a professional engineer, as stated above. This submittal shall become part of the 

project design calculations, included in the project records, and when required, will be 

submitted to the Authority Having Jurisdiction (AHJ). 

E. The wind load attachment design shall clearly indicate the attachment points to the building 

structure and design forces in all horizontal and vertical axes at the attachment points. The wind 

load attachment engineer shall coordinate all attachments with the project structural engineer of 

record, who shall verify the attachment methods and the ability of the building structure to 

accept the loads imposed. 

F. The wind load attachment design shall be based on actual equipment data (dimensions, weight, 

center of gravity, etc.) obtained from submittals or the manufacturers. The equipment 

manufacturer shall verify that the attachment points on the equipment can accept the 

combination of wind load, weight, and other loads imposed. 

G. At the project Engineer of Record’s discretion, equipment submittals may not be approved until 

the Wind Load Analysis has been submitted. It is the contractor's responsibility to schedule and 

coordinate the process in a timely manner, including revised Wind Analysis submittals for 

equipment approved pending Wind Analysis submittals. 

3.2 INSTALLATION

A. Roof curbs shall be installed, shimmed level, and secured to the roof deck/structure. Roof 

insulation and roofing shall be installed around each curb by the Roofing Contractor. 

B. Equipment Bracing & Attachment

1. All equipment and curbs exposed to wind shall be installed and attached to structure in 

strict accordance with the Wind Load Analysis design. Attachment shall conform to the 

applicable building codes and manufacturers installation instruction. 

2. No rigid connections between equipment and the building shall be made that would 

degrade vibration isolation.

3. Each manufacturer of equipment shall furnish a statement stamped by a professional 

engineer indicating that the equipment is designed and constructed to withstand wind 

loads required by the building codes. Statement shall include supporting documentation, 

calculations, etc. 
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C. Attachment to manufactured trusses, joists, purlins, and other engineered structural members 

and supports shall be done in accordance with the structural engineer’s or manufacturer's 

recommendations. Refer to the architectural and structural engineer drawings for type of 

engineered structural system being used. Connections to these structural members shall be made 

with connection devices and methods approve by the structural engineer or manufacturer. 

Provide additional supports with supplemental steel shapes when spacing between structural 

members exceed specified distances. In cases of existing trusses, the structural engineer shall 

review and approve hanger attachment methods. 

END OF SECTION 23 0530
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SECTION 23 0548 - VIBRATION CONTROL 

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Vibration Isolators

a. Hangers

1.2 SUBMITTALS

A. Product Data: For each product indicated.

B. Shop Drawings: Indicate inertia bases and locate vibration isolators.

PART 2 - PRODUCTS

2.1 VIBRATION ISOLATORS

a.

B. Hangers

1. Spring Hanger

a. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with 

working deflection between 0.3 and 0.6 of maximum deflection.  Color code 

springs for load carrying capacity.

b. Housings: Neoprene in shear or double deflection LDS rubber upper and lower 

elements.

c. Mason Industries Series “30N”

2. Neoprene in Shear Hanger

a. Element: Double deflection LDS rubber isolator color coded for load carrying 

capacity.

b. Mason Industries Series “HD”.

2.2 MANUFACTURERS

A. Mason Industries.

B. Kinetics Noise Control

C. Amber Booth
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PART 3 - EXECUTION

3.1 APPLICATIONS

A. Hangers shall be used for inline exhaust fans hung from structural members. 

3.2 INSTALLATION

A. Follow manufacturer’s instructions in setting and adjusting isolators.  Ensure that no direct hard 

surface to surface contact occurs.  Fasten device to floor as recommended by the isolation 

supplier.

B. Where electrical connections are to be made to equipment mounted on isolators, inform the 

Electrical Contractor to connect to the equipment with flexible conduits.

C. See Specification Section 23 0529 Pipe Hangers and Supports for spring hanger locations and 

hanger installation requirements.

D. 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.

E. Adjust restraints to permit free movement of equipment within normal mode of operation.

END OF SECTION 23 0548
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SECTION 23 0553 - IDENTIFICATION FOR HVAC SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Equipment Labels.

2. Duct Labels.

3. Controls Equipment Labels.

1.2 SUBMITTAL

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

1.3 QUALITY ASSURANCE

A. Labels, tags and markers shall comply with ANSI A13.1 for lettering size, colors and length of 

color field.

PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A. Each item or major equipment shall be labeled. This shall include fans, rooftop units, air 

terminal units and other similar equipment.

B. Labeling shall be:

1. Permanently attached engraved brass or plastic laminated signs with 1” high lettering.  

Signs on exterior equipments shall be brass.

2. Stencil painted identification, 2” high letters, with standard fiberboard stencils and 

standard black (or other appropriate color) exterior stencil enamel.

3. In addition to the labeling attached to each VAV terminal unit, provide a colored sticker 

on the ceiling grid below each VAV to mark it’s location.

2.2 DUCT LABELS

A. Duct markings shall be applied to all ductwork.
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B. Identification markings shall include service (e.g. supply, return, exhaust, outside air) and 

direction of air flow provided integral with duct marker or separate at each marker.

C. Duct markings shall be laminated plastic color-coded pressure sensitive vinyl tape, 2-1/2” 

width, 3 mil minimum thickness.  

2.3 CONTROLS EQUIPMENT LABELS

A. Each controls device or major controls equipment shall be labeled to match controls drawings. 

This shall include thermostats, switches, sensors, controllers, panels and other similar 

equipment.

1. Equipment labels - Self-Adhesive, Engraved, Laminated Phenolic Label:  Adhesive 

backed, with black letters on a white background.  Minimum letter height shall be 3/8 

inch.

2. Device labels - Marker Tape:  Self-laminating, clear polyester, 3/8” high tape with black 

lettering.

2.4 ACCEPTABLE MANUFACTURERS

A. Labels, markings and tags shall be manufactured by:

1. W.H. Brady

2. Seton

3. Allen 

4. Industrial Safety Supply

PART 3 - EXECUTION

3.1 INSTALLATION

A. Identification marking and tagging shall be applied after insulation and painting has been 

completed.

B. Coordinate names, abbreviations and other designations used in mechanical identification work, 

with corresponding designations shown, specified or scheduled on drawings.

C. The Plumbing, Fire Suppression and HVAC Contractors shall coordinate labeling, marking and 

tagging to attain coordinated and consistent systems of identification.

D. Equipment labeling shall consist of unit designation as shown on the drawings. Exhaust labeling 

shall also indicate service of room or area of service.

E. Duct markers shall be placed at 25 ft. centers in mechanical rooms and concealed spaces and at 

50 ft. centers in other exposed locations. 

END OF SECTION 23 0553
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SECTION 23 0593 - TESTING, ADJUSTING, AND BALANCING 

PART 1 - GENERAL

1.1 SUMMARY

A. Provide air and water balancing for the new and modified existing systems. 

1.2 SUBMITTALS

A. Provide a certification sheet signed and sealed by the certified testing and balancing contractor.

B. Provide a list of instruments to be used for procedures and proof of calibration.

C. Submit plan for simulation of system diversity where required.

D. Certified TAB Reports:  Submit two copies of reports prepared, as specified in this Section, on 

approved forms certified by TAB firm.

1.3 QUALITY ASSURANCE

A. TAB Firm Qualifications:  Engage a TAB firm certified by AABC or NEBB.

B. Approved Balancing Contractors:

1. Kahoe

2. Air Balance Unlimited

3. American Air Balance

4. Airflow Pros

C. Certification of TAB Reports:  Certify TAB field data reports.  This certification includes the 

following:

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

2. Certify that TAB team complied with approved TAB plan and the procedures specified and 

referenced in this Specification.

D. TAB Report Forms:  Use standard forms from AABC's "National Standards for Testing and 

Balancing Heating, Ventilating, and Air Conditioning Systems.” NEBB's "Procedural Standards 

for Testing, Adjusting, and Balancing of Environmental Systems." SMACNA's TABB "HVAC 

Systems - Testing, Adjusting, and Balancing."

E. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1.

F. ASHRAE/IESNA 90.1 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1.
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G. Verify that all equipment start-up services have been completed before beginning any balancing 

work.  Confirm all safety interlocks and protective devices are functioning and the system is ready 

to be balanced.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 AIR BALANCE

A. Examine approved submittal data of HVAC systems and equipment.

B. Obtain job specific fan curves for each fan being balanced, new and existing.  Include fan curves 

in final report.

C. Record nameplate data from fans, motors, air handling equipment etc.

D. Record and measure fan and motor sheaves indicating number and size of belts along with center 

to center distances.

E. Test and record fan operating rpm, and record running amperage.

F. Each air supply, return and exhaust system shall be set in operation.  Determine the best location 

in main and branch ducts for accurate duct airflow measurements.  Each air outlet and inlet device, 

item of equipment (fan coils, air control units, etc), shall be balanced to the quantities listed on 

the drawings within plus or minus 10%, except where more stringent requirements are required 

as defined below.  Central fan systems (AHU’s, exhaust fan systems etc.) shall be balanced to 

within plus or minus 5%.  

G. Rooms requiring positive or negative pressure relationships shall be tested and logged.

H. Adjust drive/ECM fan speeds or drive pulleys to attain the required fan speed.  Pulleys and belts 

of fixed drives and of adjustable drives not having sufficient adjustment range shall be changed 

out, at the direction of the balancer or Engineer, to obtain fan speed required.  All labor and 

materials to make the recommended changes shall be including in the Div. 23 scope of work.

I. Measure velocity reading across coils, filters, and dampers on the intake side of the fan.  Include 

data in the report.

J. Coordinate with the Temperature Controls contractor in setting the supply, return, and exhaust 

fans ECM controllers and outside air, return air and relief/exhaust air dampers.  Supply air 

systems shall have ampere reading measured in the full heating, full cooling and economizer 

modes to determine the maximum brake horsepower.

K. Witness all duct pressure and leakage tests.  Refer to 23 3113 and coordinate accordingly.

L. Total air quantities of the supply, return and exhaust fans shall be determined by pitot tube 

traverse.  Where impossible to take accurate pitot tube traverses of the duct systems, the total sum 
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of terminal device air volume readings may be used.  Final settings of fan speeds shall be 

determined with ECM controllers at full speed.

M. For variable air volume systems with diversified air flow rates, develop and implement a plan to 

simulate diversity.

N. Check for proper sealing of air-handling unit components.  Report all issues in the balancing 

report.

O. Check for proper duct sealing.  Minor issues shall be reported in the balancing report.  If a major 

issue is found, stop balancing work and report the issue to the CM and Engineer.

P. In balancing of variable air volume systems, the total air quantity of the devices generally exceeds 

the fan air quantity due to the nature of VAV systems.   The fan speed shall be set to deliver the 

required maximum fan cfm with duct static pressure sufficient for proper operation.  Terminal 

control units shall be positioned for fan balancing to deliver the maximum fan air flow rate.  When 

dual minimum control sequences are specified, set up the heating and cooling minimums.

Q. Balancing of terminal air control units and air devices shall be done to provide adequate but not 

excessive pressure in the branch ducts to air control units and air devices.  Dampers in air device 

duct runouts shall be used as the secondary balancing means when other branch dampers are 

provided. Check, test and calibrate as required all terminal air control unit cfm settings (maximum 

and minimum).  

R. Mark equipment and balancing device setting with paint or other suitable permanent 

identification, including damper control positions, valve position indicators, fan speed controls 

and similar control devices.  Record and list terminal unit K-Factors.

3.2 FINAL REPORT

A. After completion of the balancing work, a full report shall be prepared in pencil, electronically 

submitted to the engineer for review.  After review, additional balancing adjustments, drive 

replacements, readings and recordings deemed necessary shall be done and the report revised.   

An electronic copy of the final report shall be submitted to the engineer for review and approval.  

An approved copy of the report shall be included in the Operating and Maintenance manual.

B. The report shall also include

1. Table of Contents

2. Notes explaining why certain final data in the report varies from indicated values.

3. Fan Curves

4. Final K-Factors on each terminal unit.

3.3 SEASONAL TESTING

A. If the initial balancing procedure was not completed during near peak summer and winter 

conditions the balancing contractor shall perform additional testing, inspecting and adjusting 

during near peak summer and or winter conditions.
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END OF SECTION 23 0593
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SECTION 23 0713 - DUCT INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Insulation Materials:

a. Fiberglass.

1.2 SUBMITTALS

A. Product Data:  

1. For each type of product indicated:

a. Thermal performance ratings.

b. Thickness and covering table.

1.3 QUALITY ASSURANCE

A. Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-response 

characteristics indicated, as determined by testing identical products per ASTM E 84, by a 

testing and inspecting agency acceptable to authorities having jurisdiction.  Factory label 

insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with 

appropriate markings of applicable testing and inspecting agency.

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

index of 50 or less.

PART 2 - PRODUCTS

2.1 GENERAL

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

applied.

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

2.2 INSULATION MATERIALS

A. Refer to ‘Ductwork Insulation Schedule’. 
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Workmanship – Installation shall be done by tradesmen specializing in insulation work in strict 

accordance with manufacturer's recommendations.

B. Duct Sealing – Ductwork joints shall be sealed prior to installation of insulation.

C. Duct Supports – Duct insulation shall be installed around ductwork supports where moisture 

may condense on surface of cold ductwork in direct contact with supports. Extend past edge of 

ductwork 4” for trapeze style supports.

D. Performance Markings – Insulation shall be marked with manufacturer, “R-Value”, and flame 

spread and smoke development.

E. Blanket Insulation – 

1. Blanket insulation shall be wrapped tight to the duct.  

2. Insulation shall be secured to ducts 20” wide and greater with weld pins and fasteners, 

18” on center maximum.  

3. Adhesive shall be applied to the duct as an aid to installation and adhesion.  

4. Vapor barrier jacket shall be lapped, stapled and sealed with adhesive and 3” wide FSK 

pressure sensitive tape.

F. Board Insulation – 

1. Insulation with factory applied jacket shall be secured to the duct with weld pins and 

fasteners, 12” on center maximum.

2. Vapor barrier jacket shall be lapped, stapled and sealed with adhesive and 3” wide ASJ 

pressure sensitive tape.

G. Internally Lined Ductwork – 

1. Ductwork which is internally lined with acoustic insulation, flexible ductwork with 

factory applied insulation need not be further insulated.  

2. Required internal lining is shown on the drawings.  

3. Refer to Section 23 3113 Ductwork and coordinate with the various trades. 

4. Ductwork that is to be internally lined shall provide the free inside clear dimensions 

noted on the contract drawings excluding insulation thickness. 

H. Duct Accessories Insulation – Equipment and devices in supply ductwork which could 

potentially condense moisture shall be insulated.  This includes but is not limited to:

1. Duct coils

2. Air terminal unit reheat coils

3. Air control dampers and valves 

4. Fire dampers 

5. Smoke dampers 

I. System Identification – Install markings for service and flow direction for each ductwork 

system on ductwork insulation. Refer to Section 23 0553 “Identification for HVAC Systems”.

END OF SECTION 23 0719
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SECTION 23 0800 – HVAC COMMISSIONING

PART 1 - GENERAL

1.1 SUMMARY

A. The Owner has contracted separately with a Commissioning Agent independent from the 

Architect, Engineer and Contractors.  The Commissioning Agent shall be responsible solely to 

the Owner and shall act as an agent to the Owner in reviewing the quality of the project.  The 

Commissiong Agent shall, through the Owner, have the authority to direct the Contractors to 

perform corrective work until final acceptance of the project by the Owner.

B. The purpose of the commissioning is to verify that the building systems have been designed and 

installed to meet the Owner’s requirements and operate per the design intent.  Commissioning 

does not eliminate or reduce the contractor’s responsibility to provide a complete and functional 

systems.

C. The HVAC contractor shall participate in the commissioning process and provide adequate 

personnel to do so.

1.2 RELATED DOCUMENTS

A. Section 01 9113 – General Commissioning Requirements

1.3 HVAC SYSTEMS / EQUIPMENT INCLUDED IN THE COMMISSIONG PROCESS

A. The following HVAC Systems shall be commissioned.

1. Rooftop Unit

2. Terminal Units

3. Exhaust Fans

4. DDC Controls and Sequences

PART 2 - COMMISSIONING PLAN

2.1 PRE-FUNCTIONAL TESTING / START UP

A. The Commissioning Agent will provide pre-functional checklists.  The installing contractor will 

complete the pre-functional checklist and the Manufacturer’s start-up checklist for each piece of 

equipment prior to functional testing.

B. Startup of major HVAC equipment will be witnessed by the Commissioning Agent.  The 

contractor shall provide a minimum of 72 hours’ notice to the Commissioning Agent prior to 

equipment start up. The appropriate contractors and or manufacturer’s representative will be 

required to be on site to perform start up.
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2.2 TAB MONITORING

A. A Testing And Balancing (TAB) report approved by the engineer will be required before 

functional testing begins.  The Commissioning Agent will periodically review the TAB 

procedures and randomly test measurements.

B. The TAB contractor shall be available to the Commissioning Agent for a minimum of 8 hours to 

assist with the spot checks of each system after balancing is complete.  The spot checks will 

include both air and water balancing.  The TAB contractor shall use the same instruments for spot 

checking as were used for the balancing.

2.3 FUNCTIONAL TESTING

A. The Commissiong Agent will perform or witness the installing contractor or manufacturer’s 

representative performing functional testing.

B. Each major system will be tested, and random sub-systems will be tested.

2.4 ISSUE LOG

A. All deficiencies noted during the commissioning process will be documented in the master issues 

log.

B. Contractors shall be responsible for correcting deficiencies and providing written responses to the 

Commissioning Agent listing the date and resolution.  If a deficiency is not corrected the 

contractor shall provide an explanation as to why it was not corrected.

C. Participation int eh commissioning process is the contractor’s responsibility.  Unresolved issues 

or failure to provide responses to the Issue Log may be considered during the pay application 

approval process.

D. The status of all items on the issue log will be updated and tracked by the Commissioning Agent.

E. The Commissioning Agent will perform limited rechecks of items on the issues log after the 

contractor has provided written confirmation that corrections are complete.  The cost of 

subsequent rechecks, if necessary, will be charged directly to the appropriate contractor at the 

hourly rate of the Commissioning Agent.

2.5 WARRANTY REVIEW

A. The Commissioning Agent will return to the site approximately one month prior to the end of the 

warranty period to review outstanding issues and review system operation.  The Commissiong 

Agent will assist the facility staff in developing reports and requests for services to remedy 

outstanding problems.



GREENVILLE NATIONAL BANK

MAIN BRANCH RENOVATION
2026

HVAC COMMISSIONING 23 0800 - 3

PART 3 - EXECUTION

3.1 RESPONSIBILTY OF HVAC AND TEMPERTURE CONTROL CONTARCTOR

A. The contractor shall provide the Commissioning Agent assistance as necessary to gain access to 

the construction site for the purpose of verifying the installation of equipment and materials is 

performed in accordance with the contract documents.  This shall include the use of keys, ladders, 

power lifts and other specialized equipment where needed.

B. Assure participation of major equipment manufacturers in appropriate start up, training, and 

testing activities.

C. Participate in commissioning meetings scheduled by the Commissioning Agent or the 

Construction Manager.

D. Complete pre-functional checklists for review by the Commissioning Agent.

E. Assist the Commissioning Agent as needed during the functional testing.

F. Provide access to software and hardware of the DDC control equipment to the Commissioning 

Agent.

1. The Automatic Temperature Control Contractor (ATC) shall provide the Commissioning 

Agent with full access to the Direct Digital Control (DDC) system software and hardware.  

The contractor shall provide the Commissioning Agent with a complete set of keys, and a 

copy of all software, along with sufficient training to allow the Commissioning Agent to 

enter the programs at the highest level of password and to perform the functional testing 

unassisted.  The contractor shall load the software on a Portable Computer provided by the 

Commissioning Agent.  The contractor shall provide the Commissioning Agent with a copy 

of all diagnostic and testing software and all necessary LAN interface attachments required 

to attach the Commissioning Agent’s portable computer to all of the contractor’s field 

panels or local area network hubs.  The contractor shall make available the necessary 

software and hardware to the Commissioning Agent for a period beginning at the start of 

the installation and ending one year after the date of substantial completion of the project, 

including all updates as required to be 100% compatible with the installed DDC controls.  

The Commissioning Agent agrees to sign a licensing or confidentiality agreement; 

however, the software and hardware shall be provided free of charge.   The software will 

be deleted from the Commissioning Agents computer at the end of this one-year period.  

In lieu of the above requirement, the ATC may provide a laptop computer with the above-

mentioned connection cable and software, for the Commissioning Agent’s use during the 

period of on-site functional testing.  This laptop computer will be returned at eh completion 

of the functional testing but will be made available to the Commissioning Agent for a 

period of one year for retesting, opposite-season testing, and warranty checks.

G. Remote Access

1. The ATC shall provide a means to access the control system via internet connection.  The 

contractor shall provide the Commissioning Agent with a copy of any software required to 

access the system at the highest password level from a remote site for the purpose of data 

acquisition.  The remote capabilities shall include the ability to start trend logs, to retrieve 



GREENVILLE NATIONAL BANK

MAIN BRANCH RENOVATION
2026

HVAC COMMISSIONING 23 0800 - 4

trend data, and to convert data to Microsoft Excel files for graphic analysis.  The 

Commissioning Agent shall provide internet access and computer at his location for remote 

access.

H. Participate in seasonal testing as required.

I. Provide owner training per the project specifications

J. The contractor shall submit to the Commissioning Agent the following information for all facility 

equipment and materials.  This information will be used to create the facility maintenance plan.

1. Manufacturer

2. Supplier

3. Model

4. Serial Number

5. Replacement Cost

6. Warranty Start Date

7. Warranty Duration

8. Belt Sizes and Quantities (if applicable)

9. Filter Sizes and Quantities (if applicable)

K. It is the responsibility of each contractor to complete all equipment setup, testing, calibration, 

loop tuning, and related functions prior to commissioning.  The contractor shall complete all the 

required checklists and certify in writing that these tasks have been accomplished dn the systems 

are ready for commissioning.

L. The Mechanical and Controls Contractors shall assist the Commissioning Agent as necessary for 

the purpose of verifying the performance of the HVAC and Temperature Controls systems.  The 

contractor shall assist the demonstration of the operation of all pieces of equipment throughout 

the equipment operational ranges, demonstrate all operating and control functions, safety devices, 

and other appurtenances as requested by the Commissioning Agent during the period scheduled 

for commissioning of the system and equipment.  The contractors shall tune, repair, replace, 

calibrate, or otherwise modify all equipment that fails to meet the performance required by the 

contract documents as directed by the Commissioning Agent at no additional cost to the Owner.

END OF SECTION 23 0800
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SECTION 23 0913 - INSTRUMENTS AND CONTROL DEVICES

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes instruments and control devices for HVAC Direct Digital Control (DDC) 

systems and components.

1. Electronic Sensors and Transmitters

a. Thermostats

b. Thermistor Temperature Sensors & Transmitters

c. Humidistats

d. Humidity Sensors

e. Pressure Transmitters & Transducers

2. Status Sensors & Switches

3. Electrical Controls Devices

4. Surge Protection Devices

5. Flow Measuring Devices

6. Detection Equipment

7. Actuators

8. Dampers

B. Related Sections:

1. Section 23 0914 – Control Wiring and Cabling

2. Section 23 0923 – Direct Digital Control System

1.2 SUBMITTALS

A. Product Data: For each control component indicated.

B. Shop Drawings:

1. Each component shall be labeled for proposed usage and its corresponding item tag per 

the control drawing, diagram and sequence of operation submittal.

2. Damper schedule.

3. Valve schedule.

C. Operation and maintenance data.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Where a list of manufacturers is not provided, products offered by the controls system 

contractor or their preferred vendor may be incorporated, subject to compliance with the 

specification. 

B. Where a list of manufacturers is provided under components below, the product shall be 

selected only from the list of manufacturers provided.

2.2 CONTROL SYSTEM COMPONENTS

A. Refer to Section 23 0923 “Direct Digital Control System” for manufacturers and specifications 

for the DDC system, including operator workstation, distributed controllers, network 

requirements, accessories, control software and graphic requirements.

B. Refer to Section 23 0914 “Control Wiring and Cabling” for power wiring, control cabling, 

transformers, fusing power distribution cabinets and power line filtering for the DDC system. 

C. Control system components specified in this Section include sensors, detection equipment, 

indicators, thermostats, humidistats, air flow measuring stations, actuators, and dampers.

2.3 ELECTRONIC SENSORS AND TRANSMITTERS

A. Thermostats

1. Low-Voltage Space Thermostat – Shall be 24V, bimetal-operated type with either 

adjustable or fixed anticipation heater.  Provide subbase with manual or automatic 

switching as required to perform the specified functions.

a. Concealed Set Point adjustment

b. 55°F to 85°F setpoint range

c. 2°F maximum differential

d. Vented ABS plastic cover

e. Single or multi-stage or modulating as required.

2. Line-Voltage Space Thermostat – Shall be bimetal-actuated, open contact or bellows 

actuated.  Provide subbase with manual or automatic switching as required to perform the 

specified functions.

a. Enclosed snap-switch type, or equivalent solid-state type

b. Heat anticipator

c. UL Listed for electrical rating

d. Concealed Set Point adjustment

e. 55°F to 85°F setpoint range

f. 1°F maximum differential

g. Vented ABS plastic cover

h. Single or multi-stage or modulating as required.
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3. Low-Limit Thermostats – Low limit airstream thermostats shall be UL listed, vapor 

pressure type with an element 20-foot minimum length.  Element shall cover the face of 

the coil at 1-foot centers and shall respond to the lowest temperature sensed by any 1-foot 

section.  When one low limit stat cannot meet this requirement, provide multiple 

thermostats.

a. Low Limit Thermostat shall be manually reset.

b. Provided with one (1) set of normally closed contacts wired directly to the fan 

circuit.

c. Provide one (1) set of normally open contacts to provide an alarm to the DDC 

system.

B. Thermistor Temperature Sensors & Transmitters

1. General

a. Temperature sensors shall be thermistors or Resistance Temperature Device (RTD) 

and be suitable for the application.  Where feasible, provide the same sensor type 

throughout the project.  Avoid using transmitters unless necessary and approved by 

the engineer.

b. Precision thermistors may be used in applications below 200°F.  Sensor accuracy 

over the application range shall be 0.36°F or less between 32 to 150°F.

c. Provide RTD sensors with platinum elements compatible with digital controllers.  

Encapsulate sensors in epoxy, series 300 stainless steel, anodized aluminum, or 

copper.  Temperature sensor accuracy shall be 0.1 percent (1 ohm) of expected 

ohms (1000 ohms) at 32°F.  Temperature sensor stability error over five years shall 

not exceed 0.25°F cumulative. Direct connection of RTD’s to digital controllers 

without transmitters is preferred.  When RTDs are connected directly, lead 

resistance error shall be less than 0.25°F.  The total error for an RTD circuit shall 

not exceed 0.5°F.

d. Provide matched temperature sensors for differential temperature measurement.

2. Duct Sensors

a. Duct sensors shall be single point or averaging as shown.  Averaging sensors shall 

be a minimum of 5 feet in length per 10 sq ft of duct cross section.  

b. Mixed Air and Discharge Air sensors shall be averaging type.
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3. Space Sensors

a. Space sensors shall be equipped with a setpoint adjustment, occupancy mode 

override switch, display, and communication port.  Sensor cover shall be 

rectangular high impact ABS plastic in a neutral color.

4. Outdoor Sensors

a. Outdoor temperature sensors shall be platinum type and have a minimum accuracy 

of +/- 0.5°F from -40°F to 140°F, and measuring range from -20°F to 120°F.  

Outdoor temperature sensor shall be within a ventilated enclosure that protects the 

sensor from thermal building mass biasing, solar radiation and precipitation 

without affecting performance.

C. Humidity Sensors

1. Duct and room sensors shall have a sensing range of 10% to 90%.  Accuracy shall be +/- 

3% of range.

2. Duct sensors shall be provided with a sampling chamber.

3. Outdoor air humidity sensors shall have a sensing range of 0% to 100% RH.  Accuracy 

shall be +/- 5% of range.  Sensors should be suitable for ambient conditions of -40°F to 

170°F.  Outdoor humidity sensors shall be within a ventilated enclosure that protects the 

sensor from thermal building mass biasing, solar radiation and precipitation without 

affecting performance.

4. Humidity sensors drift shall not exceed 1% of full scale per year.

D. Pressure Transducers

1. Transducers shall have a linear output signal.  Zero and span shall be field-adjustable.

2. Transducer sensing elements shall withstand continuous operating conditions of positive 

or negative pressure 50% greater than the calibrated span without damage.

3. Air velocity pressure sensors shall use differential pressure to determine airflow rate and 

have repeatability within 1% of reading and an accuracy of +/- 5% of range.  The velocity 

range shall be from 0 to 3250 FPM.

2.4 STATUS SENSORS & SWITCHES

A. Flow Switches

1. Flow-proving switches shall be either paddle or differential pressure type.

2. Differential pressure type switches (air or water service) shall be UL Listed, SPDT snap-

acting, pilot duty rated (125 VA minimum), NEMA 1 enclosure suitable for location, 

with scale range and differential suitable for intended application, or as specified.

B. Current Switches
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1. Current-operated switches shall be self-powered, solid-state with adjustable trip current.  

The switches shall be selected to match the current of the application and output 

requirements of the DDC system.

2.5 ELECTRICAL CONTROL DEVICES

A. Relays

1. Control relays shall be UL Listed plug-in type with dust cover and LED “energized” 

indicator.  Contact rating, configuration, and coil voltage shall be suitable for the 

application.

2. Time delay relays shall be UL listed solid-state plug-in type with adjustable time delay.  

Dalay shall be adjustable +/- 200% (minimum) from setpoint shown on plans.  Contact 

rating, configuration, and coil voltage shall be suitable for the application.  Provide 

NEMA enclosure suitable for location when not installed in local control panel.

B. Override Timers

1. Override timers shall be electronic or spring-wound line voltage UL Listed, with contact 

rating and configuration as required by the application.  Provide 0-to-6-hour calibrated 

dial for spring-wound type or LCD display for electronic type unless otherwise specified.  

Timer should be suitable for flush mounting on control panel face and or wall as shown.

2. Push button with D.O. and lighted button.

C. Current Transformers

1. AC current transformers shall be UL/CSA recognized and completely encased (except for 

terminals) in approved plastic material.

2. Transformers shall be available in various current ratios and shall be selected for +/- 1% 

accuracy at 5 A full scale output.

3. Transformers shall be split-core type for installation on new or existing wiring.

D. Voltage Transmitters

1. AC voltage transmitters shall be self-powered single loop (two-wire) type, 4 to 20 mA 

output with zero and span adjustment.

2. Ranges shall include 100 to 130 VAC, 200 to 250 VAC, 250 to 300 VAC, and 400 to 600 

VAC full-scale, adjustable, with 1% +/- full-scale accuracy with 500-ohm maximum 

burden.

3. Transmitters shall be UL/CSA recognized at 600 VAC rating and meet or exceed 

ANSI/ISA S50.1 requirements.

E. Voltage Transformers

1. AC voltage transformers shall be UL/CSA recognized, 600 VAC rated, complete with 

built-in fuse protection.

2. Transformers shall be suitable for ambient temperatures of 40 to 130 degrees F, and shall 

provide +/- 0.5% accuracy at 24 VAC and a 5VA load.
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3. Windings (except for terminals) shall be completely enclosed with metal or plastic 

material.

2.6 SURGE PROTECTIONS DEVICES

A. Surge and Transient Protection

Provide each digital controller with surge and transient power protection.  Surge and 

transient protection shall consist of the following devices, installed externally to the 

controllers.

B. Power Line Surge Protection

1. Provide surge suppressors on the incoming power at each controller or grouped terminal 

controllers.  Surge suppressors shall be rated in accordance with UL 1449, have a fault 

indicating light, and conform to the following.

a. The device shall be a transient voltage surge suppressor, hard-wire type individual 

equipment protector for 120 VAC/1 phase/2 wire plus ground.

b. The device shall react within 5 nanoseconds and automatically reset.

c. The voltage protection threshold, line to neutral, shall be no more than 211 volts.

d. The devices shall have an independent secondary stage equal to or greater than the 

primary stage joule rating.

e. The primary suppression system components shall be pure silicon avalanche 

diodes.

f. The secondary suppression system components shall be silicon avalanche diodes or 

metal oxide varistors.

g. The device should have an indication light to indicate the protection components 

are functioning.

h. All system functions of the transient suppression system shall be individually fused 

and not short circuit the AC power line at any time.

i. The device shall have an EMI/RFI noise filter with a minimum attenuation of 

13dB at 100 kHz to 300 MHz

j. The device shall comply with IEEE C62.41, Class “B” requirements and shall be 

tested according to IEEE C62.45.

k. The device shall be capable of operating between -20 degrees F and +122 degrees 

F.

C. Telephone and Communications Line Surge Protection

1. Provide surge and transient protection for DDC controllers and DDC network related 

devices connected to phone and network communication lines, in accordance with the 

following:

a. The device shall provide continuous, non-interrupting protection, and shall 

automatically reset after safely eliminating transient surges.

b. The protection shall react within 5 nanoseconds using only solid-state silicon 

avalanche technology.

c. The device shall be installed at the distance recommended by its manufacturer.

D. Controller Input/Output Protection
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1. Provide controller inputs and outputs with surge protection via optical isolation, metal 

oxide varistors (MOV), or silicon avalanche devices.  Fuses are not permitted for surge 

protection.

2.7 FLOW MEASURING DEVICES

A. Air Flow Measuring Stations

1. The probe assembly shall consist of one or more electronic air flow measuring units 

capable of continuously monitoring airflow.  Each probe shall contain multiple electronic 

flow sensors and be thermal dispersion type.  They shall be mounted in an array format to 

produce a true velocity profile.  The sensors shall operate over a 350 to 7500 fpm 

velocity range and the velocity measured by each sensor shall output a signal directly 

proportional to flow to the supporting electronics.  The output signal shall be fully 

isolated. The signal transmitter shall be an electronic device capable of receiving airflow 

probe signals over the probe interconnecting cables, linearizing each signal and them 

summing and averaging them.  Finally, the signals shall be converted to a 4 to 20 MA 

output signal for automatic transmission to any suitable remote input and/or recording 

device.  A 24-volt AC power supply is required for each transmitter.  The control panel 

shall be provided with integral diagnostics including on-line zero and on-line sensor 

verification.  It shall have an integral reference standard for field calibration of 

transmitter output.  The output span shall be adjustable from a minimum 0 to 1000 to a 

maximum 7500 fpm.  The transmitter assembly shall be housed in a metal enclosure 

having a hinged door and lock.  This unit shall not require recalibration.  System 

accuracy shall be +/- 2% of rate plus +/- 0.55 of full scale.

2. Each supply and return fan shall have an independent air flow measurement station.  

Multiple fan arrays shall sum flow of each fan to report a total fan array air flow.

3. The outdoor air intake damper shall have an independent air flow measuring station.

4. Air flow measuring station shall be manufactured by:

a. Ebtron Gold Series

b. Paragon Controls

c. Air Monitor

d. Tek-Air

e. Kurz

2.8 ACTUATORS

A. Electronic Actuators: Direct-coupled type designed for minimum 60,000 full-stroke cycles at 

rated torque.

1. Manufacturers: Belimo Aircontrols (USA), Inc.

2. Listing: Actuators shall have ISO 9001 quality certification and be UL listed under 

standard 873.
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3. Characteristics: Actuators shall be fully modulating/proportional, pulse width, 

floating/tri-state or two-position as required and be factory or field selectable. Each 

actuator shall have visual position indicators. Proportional actuators shall accept a 0-

10VDC or 0-20mA input signal with 2-10VDC and 4-20mA operating range, 

respectively. Actuators shall be capable of operating on 24, 120 or 230VAC or 24VDC 

and Class 2 wiring as required by the application. Power consumption shall not exceed 

10VA for 120V actuators and 8 watts for DC actuators. Actuators shall be capable of 

being mechanically and electrically parallel to increase torque if required

4. Fail-Safe Operation: Mechanical, spring-return mechanism shall be provided on all 

dampers and valves except where noted otherwise.  Provide external, manual gear release 

on non-spring return actuators.

5. Dampers: Size 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 w.g. (of Pressure Drop or Face Velocities of 1000 to 

2500 fpm: Increase running torque by 1.5.

f. Dampers with 3- to 4-Inch w.g. of Pressure Drop or Face Velocities of 2500 to 

3000 fpm:   Increase running torque by 2.0.

g. Coupling: V-bolt and V-shaped, toothed cradle.

6. Overload Protection: Electronic overload or digital rotation-sensing circuitry.

7. Run Time: 12 seconds open, 5 seconds closed.

2.9 CONTROL DAMPERS

A. Dampers: AMCA 511 rated, parallel and opposed blade design as required by the application. 

B. Outside Air & Relief Air Dampers – Dampers exposed to outside air shall be severe cold, low 

leakage design with the following features:

1. Frame: Extruded aluminum, 4” x 0.08” thickness with polystyrene foam insulation.

2. Blades: Extruded aluminum, double wall profile with expanded polyurethane foam 

insulation filled cores and thermally broken. Insulation factor of R-2.29

3. Seals: Blade and frame edge seals are extruded silicon, secured in an integral slot.

4. Bearings: Celcon inner bearing fixed to a 7/16” aluminum hexagonal blade pin, 

rotating within a polycarbonate outer bearing without metal-to-metal or metal-to-plastic 

bearing contact.

5. Linkage: Hardware mounted within the frame, aluminum and zinc plated steel 

construction.

6. Operating temperature: -40 to 155°F.

7. Leakage: Class 1A – 3 cfm/sq. ft. at 1” w.g., 4.9 cfm/sq. ft.  at 4” w.g., maximum

C. Return & Misc. Control Dampers – Dampers not exposed to outside air shall be constructed 

with the following features:
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1. Frame: Extruded aluminum, 5” x 0.125” thickness.

2. Blades: Extruded aluminum, airfoil profile.

3. Seals: Blade seals shall be extruded EPDM. Frame seals shall be extruded TPE 

thermoplastic, secured in an integral slot.

4. Bearings: Molded synthetic

5. Linkage: Hardware mounted within the frame, aluminum and zinc plated steel 

construction.

6. Operating temperature: -72 to 275°F.

7. Leakage: Class 1 – 4 cfm/sq. ft. at 1.0” w.g. max.

D. Manufacturers – 

1. Greenheck

2. Ruskin

3. Nailor Industries

4. Tamco

5. Johnson Controls

PART 3 - EXECUTION

3.1 INSTALLATION

A. General – Verify location of wall mounted sensors with drawings and room details before 

installation.  Install devices to match rough-in height of light switches provided by the Electrical 

Contractor. Coordinate location and placement with other wall mounted devices, cabinets, wall 

protective covering trim, etc. 

B. Wall-Mounted Room Temperature Sensors – Shall be installed on concealed metal junction 

boxes properly supported by the wall framing. Sensors located on exterior walls shall be 

provided with insulated bases. 

C. Averaging Duct Elements – Install averaging elements in ducts and plenums in a serpentine 

pattern.

D. Low Limit Sensors – Sensors shall be installed in a serpentine manner horizontally across the 

coil.  Each bend shall be supported with a capillary clip.  Provide 1 foot of sensing element for 

each 1 square foot of coil area.

E. Outdoor Air Temperature/Humidity/Enthalpy Sensors – Install sensor on a north wall with a sun 

shield.

F. Control Panels – Local control panels shall be provided for the equipment being controlled.  

The panel shall be mounted in the mechanical room with the equipment it serves.  Mount panels 

on wall or independent support structure. Do not mount on equipment.

G. Sensor Tamper Guards – Install plastic guards on room temperature sensors and/or thermostats 

in the following locations:

1. Entrances.
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2. Public areas, such as lobbies.

3. Public Restrooms.

4. Where indicated on drawings.

H. Automatic Control Dampers – 

1. Dampers shall be furnished by the temperature controls subcontractor, installed by the 

HVAC Contractor in accordance with this section and Section 23 3300 "Air Duct 

Accessories."

2. Install damper motors on outside of duct in warm areas, not in locations exposed to 

outdoor temperatures.

3. Damper linkages shall be through frame hardware; linkage attachments to blades are not 

acceptable.

4. Damper jack shafting is not permitted, provide an actuator for each damper section. 

I. Identification of Hardware and Wiring:

a. All wiring and cabling, including that within factory-fabricated panels, shall be 

labeled at each end within 2” of termination, with the DDC address or termination 

number.

b. Permanently label or code each point/object of field terminal strips to show the 

instrument or item served.

c. Identify control panels with minimum ½” letters on laminated plastic nameplates.

d. Identify all other control components with permanent labels.  All plug-in 

components shall be labeled such that removal of the component does not remove 

the label.

e. Identify room sensors relating to terminal units or valves with adhesive stickers.

f. All identifiers shall match the naming convention on the drawings and within the 

DDC graphics.

3.2 SCHEDULES

A. Damper Actuators

System Type Fail Position

Outside Air Closed

Exhaust Air Closed

Return Air Open

Supply Air Open

END OF SECTION 23 0913
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SECTION 23 0914 – CONTROL WIRING AND CABLING 

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes control wiring, both line and low voltage, transformers, power 

distribution, fusing and panels, power filtering and communication cabling which is required to 

perform the automatic control functions described. 

B. Related Sections:

1. 23 0913 Instruments and Control Devices

2. 23 0923 Direct Digital Control System

1.2 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use.

B. Wiring, both line and low voltage, shall comply with NEC and shall be subject to approval by 

the local code enforcing authorities.

C. Wire, conduit and installation methods shall conform to applicable provisions of Division 26 - 

Electrical except that wiring smaller than No. 12 and conduit smaller than 3/4” are permitted as 

appropriate for the application.

D. Communication cabling shall conform to applicable provisions of Division 27- Section 

“Communications Horizontal Cabling”.

E. All wiring and cabling insulation in air return plenums shall not exceed maximum flame spread 

rating of 25 and smoke development rating of 50 as established by NFPA 255 test methods.

PART 2 - PRODUCTS   

A. Power Supplies: Transformers with Class 2 current-limiting type or overcurrent protection; limit 

connected loads to 80 percent of rated capacity.  DC power supply shall match output current 

and voltage requirements and be full-wave rectifier type with the following:

1. Output ripple of 5.0 mV maximum peak to peak.

2. Combined 1 percent line and load regulation with 100-mic.sec. response time for 50 

percent load changes.

3. Built-in overvoltage and overcurrent protection and be able to withstand 150 percent 

overload for at least 3 seconds without failure.
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B. Power Line Filtering: Provide internal or external transient voltage and surge suppression for 

workstations or controllers with the following:

1. Minimum dielectric strength of 1000 V.

2. Maximum response time of 10 nanoseconds.

3. Minimum transverse-mode noise attenuation of 65 dB.

4. Minimum common-mode noise attenuation of 150 dB at 40 to 100 Hz.

C. Power distribution, fusing and panels:

1. Power distribution transformers, fuses, termination strips etc. shall be organized in 

NEMA 1 enclosure panels. Panels shall be 16-gauge steel construction, with removable 

front cover and various size removable knockouts, arranged for surface mounting and 

polyester powder coat finish inside and outside, UL listed. Arrange and bundle wiring 

inside of panels neatly with cable ties. Panel and internal devices shall be permanently 

marked to correspond to power wiring diagram shop drawings provided in the operating 

and maintenance manual.

D. Cabling:

1. Primary Ethernet IP Cabling – Provide white colored, CAT 6A Ethernet shielded 

plenum-rated cabling to interconnect major controllers and workstation computer or Web 

server to establish the primary network configuration as determined by the direct digital 

control system architecture. Provide excess cabling at each connection for servicing by 

looping cable near the panel.

2. Secondary Cabling – Secondary LON or BACnet MS/TP RS-485 3-conductor shielded 

plenum-rated bus wiring to secondary controllers such as unitary controllers serving 

VAV boxes shall be as required by the communication protocol. 

3. Plenum Rated – All cabling insulation shall be approved and labeled for use in air 

plenums where installed in these locations.    

   

PART 3 - EXECUTION

3.1 ELECTRICAL POWER SUPPLIES

A. The Electrical Contractor will provide a power source to motors through his starters only. 

Where power sources are required beyond these starters, or beyond sources explicitly shown on 

the electrical drawings, these shall be provided by the Controls Contractor. Where auxiliary 

contacts are required on starters to perform the required functions, these too shall be provided 

by the Controls Contractor, where not provided under the Electrical Contract. Auxiliary relays 

may be provided in lieu of auxiliary contacts.

B. Dedicated Circuiting – Circuits serving control panels, transformers for low voltage service, and 

other control equipment and devices shall be independent and used for no other purpose. These 

shall originate from the nearest appropriate electrical panel. Circuit wiring from the electrical 

panel shall be included in this contract. These circuits should be clearly identified at the panels.



GREENVILLE NATIONAL BANK

MAIN BRANCH RENOVATION
2026

CONTROL WIRING AND CABLING 23 0914 - 3

3.2 ELECTRICAL WIRING AND CONNECTION INSTALLATION

A. Install all work in accordance with the following:

1. All wiring to be ran in a neat, workmanlike manner. All wiring to be tie wrapped or in 

conduit as per specifications. Wiring or conduit to be ran parallel or at right angles to 

building structure. Install all wiring free of sags. Bundle wiring together that follows a 

common path.

2. All conduit, plenum wiring, and panels shall be supported directly from the building 

structure with beam clamps and bridle ring. Do not support from pipe, pipe hangers, 

threaded rod, ductwork, ductwork strapping or other conduit.

3. Do not lay conduit or plenum wiring on acoustic ceiling tiles, grid members or 

uninsulated water piping. Conduit and wiring should be installed in such a way as to not 

interfere with removing ceiling tiles for above ceiling access.

4. Do not run wiring near lighting ballasts or other high voltage devices that could cause 

interference.

5. All line voltage wiring must be kept separate from low voltage wiring. Line and low 

voltage wiring may not be run in the same conduit. Line and low voltage wiring must be 

kept separate in control panels.

6. Label all wire jackets at control panel/controller and at device with tag as shown on 

wiring details and flow diagrams.

7. Observe proper polarity as shown on wiring diagrams when connecting 24VAC power 

and ground controllers and other devices.  Note that all transformer secondary grounds 

must be tied to chassis ground as shown in wiring diagrams unless otherwise noted. 

8. Coordinate with General Contractor and all trades to perform rough-ins for temperature 

control sensors and devices.

9. Coordinate with General Contractor and all trades to confirm mounting locations for 

temperature control panels.

10. Completely seal all duct, unit and wall penetrations. Avoid ceiling penetrations if at all 

possible. Completely seal any ceiling penetrations that are absolutely necessary.

11. All network communication wires shall be labeled at each controller with the designation 

or the controller that the communication wire originates from and terminates to

12. Verify network communications and correct any issues.

13. Clean all construction debris from inside temperature control panels before operation.

B. Install raceways, boxes, and cabinets according to Division 26 Section "Raceway and Boxes for 

Electrical Systems."

C. Install building wire and cable according to Division 26 Section "Low-Voltage Electrical Power 

Conductors and Cables." All line voltage wiring (except as stated below) shall be run in conduit. 

Low voltage wiring concealed above accessible ceilings and in hollow walls for drops to 

thermostats may be run without conduit. Open wiring dropping into walls shall be run in 

conduit.  Thermostats shall be installed on a single gang box and conduit shall be installed to 

extend into the plenum.  Open wiring shall be bundled and supported at 3 ft. maximum intervals 

with a system of J-hooks or equivalent means. Open wiring in air plenums shall be rated for 

such use and so labeled.

D. Install electronic and fiber-optic cables according to Division 27 Section "Communications 

Horizontal Cabling."

1. Conceal cable, except in mechanical rooms and areas where other conduit and piping are 

exposed. 
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2. Install exposed cable in raceway.

3. Cabling concealed above accessible ceilings may be run without conduit. Cabling 

dropping into walls shall be run in conduit.  Wall mounted sensors shall be installed on a 

single gang box and conduit shall be installed to extend to above an accessible ceiling 

location. 

4. Bundle and harness multiconductor instrument cable in place of single cables where 

several cables follow a common path.

5. Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect against 

abrasion.  Tie and support conductors.

6. Number-code or color-code conductors for future identification and service of control 

system, except local individual room control cables.

7. Install wire and cable with sufficient slack and flexible connections to allow for vibration 

of piping and equipment.

END OF SECTION 23 0914
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SECTION 23 0923 – DIRECT DIGITAL CONTROL SYSTEM

PART 1 - GENERAL

1.1 SUMMARY

A. A complete system of computer based, direct digital automatic temperature controls shall be 

installed under this contract as required to accomplish the sequence of control for various items 

of equipment and systems indicated on the drawings and as specified in Division 23.

B. Direct Digital Controls (DDC) upgrade for the existing building controls is part of the scope of 

work. Refer drawings for systems sequence of operations. Controllers, system architecture, 

communication cabling and network, software, graphics, etc. shall be seamlessly integrated as 

part of the new system.

C. This Section includes Direct Digital Control (DDC) components, including operator 

workstation, controller/server, equipment specific and generic controllers, I/O interface, 

software and graphics.

D. See Sections 23 0913 “Instruments and Control Devices” and Section 23 0914 “Control Wiring 

and Cabling” for requirements that relate to this Section.

1.2 SUBMITTALS

A. Product Data: For all hardware and software.

B. Shop Drawings:

1. Schematic air and fluid flow control diagrams. 

2. Sequence of operations descriptions and points list.

3. Power and communication wiring diagrams.

4. DDC System Hardware components, including controllers, actuators, sensors, valves, 

dampers, cabinet enclosures, power and communications wiring and devices, misc. 

controls devices, etc.

5. Control System Software  

6. Floor plan indicating intended location of equipment and devices. 

7. Graphics – Screen examples specific to the project for:

a. Packaged Rooftop Units

b. Fans

c. VAV Air Terminal Units

C. Software and firmware operational documentation.

D. Operation and maintenance data.
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1.3 QUALITY ASSURANCE

A. Each control subcontractor must be an authorized temperature control contractor in the business 

of installing and servicing direct digital temperature control systems for over five (5) years. The 

bidder must have installed and successfully completed at least ten (10) DDC systems of similar 

size using the same hardware that is proposed.

B. Subcontractor installation and service office must be located within 75 miles (90 minute travel 

time maximum) of the building site.

C. Design and installation of the digital control system shall be performed by employees trained 

and certified by the equipment supplier. Electrical power work other than low voltage shall be 

performed by licensed electricians.

D. The temperature controls subcontractor shall provide all necessary engineering support for a 

complete and functional system, including but not limited to engineering, programming, 

installation, supervision, commissioning and troubleshooting.

E. Refer to 23 0801 Mechanical Systems Commissioning.

F. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use.

G. ANSI/ASHRAE Standard 135 BACnet – A Data Communication Protocol for Building 

Automation and Control Networks. 

PART 2 - PRODUCTS

2.1 CONTROL SYSTEM

A. The DDC control system shall operate on the Tridium Niagara 4 supervisor platform. 

B. Contractors: 

1. Schneider Electric (TAC, Invensys) – I/A Series 

2. Point 2 Point

3. Waibel Energy Systems

4. Automated Solutions Group

C. Manufacturers:

1. Tridium

2. Distech

3. Alerton

4. Honeywell

5. Vykon

D. Complete DDC system shall consist of operator workstation, sensors, indicators, actuators, final 

control elements, interface equipment, wiring, cabling, power supplies and power distribution, 

other apparatus, accessories, software and graphics connected to distributed controllers 
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operating in multiuser, multitasking environment on token-passing network and programmed to 

control mechanical systems as specified here and in related Division 23 Sections.  

2.2 LICENSING AGREEMENT AND OPEN PROTOCOL

A. A true Open Licensing Agreement shall be provided and executed with the Owner to permit 

total and open access to the system for servicing and software revisions by other qualified 

servicing contractors. 

B. The supplied system must incorporate open protocol with the ability to access all data using 

Java base Web enabled browsers without requiring proprietary operator interface and 

configuration programs.   

C. An Open DataBase Connectivity (ODBC) or Structured Query Language (SQL) compliant 

server database is required for all system database parameter storage. The software shall utilize 

a Java Database Connectivity (JDBC) compatible database such as MySQL, Oracle, IBM Db2, 

or Microsoft SQL Server databases, and HTTP/HTML/XML, CSV or text formats. This data 

shall reside on a server.  Proprietary database and user interface programs are not acceptable 

(except for unitary controllers as noted below).

D. The supplied computer software shall employ object-oriented technology (OOT) for 

representation of all data and control devices within the system.  In addition, adherence to 

industry standards including ANSI / ASHRAE™ Standard 135, BACnet and LonMark to assure 

interoperability between all present and future system components is required.  

E. Proprietary programming shall not be utilized. In addition, all required programming software 

and graphics shall be embedded in the server or controllers without the need for external 

software to execute queries or revisions. All graphics shall reside in the server. Remote access 

via LAN or Web shall not require external software to provide complete access to all data, 

graphics, alarms, programming, etc. 

F. The licensing agreement shall provide a 5-year Software Maintenance Agreement (SMA) for 

the system supervisor and all controllers. 

2.3 NIAGARA INFORMATION AND CONFORMANCE STATEMENT (NICS)

A. The Niagara Information and Conformance Statement for all Niagara Software shall allow open 

access and be set as follows: accept.station.in=”*”; accept.station.out=”*”; accept.wb.out=”*”; 

accept.wb.in=”*”. In any case, the end user shall maintain the right to instruct the contractor to 

modify any software license, regardless of supplier, as desired by the end use. The contractor 

shall not install any “brand-specific” software, applications, or utilities on Niagara Framework-

based devices unless accessible by any brand of Niagara tools. 

B. All hardware and field-level devices installed shall not be limited in their ability to 

communicate with a specific brand of Niagara Framework JACE. They shall also be constructed 

in a modular fashion to permit the next generation and support components to be installed, in 

replacement of or parallel with existing components. All controllers must be able to be 

programmed with Niagara Workbench. 
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C. At the completion of the project, the owner shall be given all existing platform and station login 

credentials to include; super user (admin) usernames; passwords and passphrases. 

2.4 DDC ARCHITECTURE

A. DDC system shall be complete with an Operators Workstation/Server, Configurable 

Controllers, Unitary Controllers, required I/O modules for controller expansion, communication 

cards in controlled devices such as chillers, boilers, ECM fan arrays, packaged rooftop units, 

variable frequency drives (furnished with the equipment, coordinate card requirements), etc., 

arranged for a completely integrated building automation system network. 

B. Communication Wiring:

1. Physical connection between the operator station and the owners Local Area Network 

(LAN) should be via ethernet CAT-6 cable.

2. Physical connection between Configurable Controllers / Servers (JACE 9000) and the 

owner’s LAN shall be via BACnet IP with CAT-6 cable.

3. Unitary controllers shall be physically connected via BACnet IP / BACnet MS/TP. Daisy 

chains shall follow the specified Networking Protocol. 

4. Networking Protocol: Rapid Spanning Tree (RSTP) / Network Time Protocol (NTP4)

C. Where data drops are not shown for the Configurable Controllers or Operator Station/Server, 

the temperature control subcontractor shall be responsible to provide the IP data drop to each 

network controller location for controller connectivity. Installation shall be subcontracted to the 

division 27 technology contractor; coordinate connection requirements. In addition, provide an 

additional IP data drop to each controller, or group of controllers to provide local access to data 

acquisition for the HVAC service technician. 

1. If the project does not include a division 27 technology contractor, the temperature 

controls contractor shall still be responsible to provide the IP data drops to their 

controllers. Work shall be contracted out to a certified technology company capable of 

providing this scope of work. 

D. All components and controllers supplied under this contract shall be true “peer-to-peer” 

communicating devices.  Components or controllers requiring “polling” by a host to pass data 

shall not be acceptable.

E. A hierarchical topology is required to assure reasonable system response times and to manage 

the flow and sharing of data without unduly burdening the customer’s internal Intranet network.  

Maximum acceptable response time from any alarm occurrence (at the point of origin) to the 

point of annunciation shall not exceed 5 seconds for network connected user interfaces.  

Maximum acceptable response time from any alarm occurrence (at the point of origin) to the 

point of annunciation shall not exceed 60 seconds for remote or dial-up connected user 

interfaces.

F. DDC system accessibility over the LAN or the Internet shall be username and password 

protected. Provide separate user name/password for multiple level hierarchy to restrict access to 
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appropriate personnel at the different levels (view, programming, etc.). The system must be set 

up to have at least 3 access levels: guest, user and administrator.  Guest privileges shall be 

limited to view only.  Users shall be able to make setpoint and schedule changes.  

Administrators shall have all privileges as users in addition to being able to assign passwords.  

2.5 OPERATOR WORKSTATION/SERVER

A. An operator workstation/server shall be provided to effectively program, manage and access 

DDC information from all of the controllers. Interface shall utilize dynamic color graphics of 

each mechanical system, building floor plan, and control device depicted by point-and-click 

graphics.

B. All DDC information shall be accessible through the server over the LAN as well as over the 

Internet via Ethernet IP. 

C. The operator workstation/server shall have the following minimum requirements (or 

equivalent):

1. Processor: Intel Xeon 4th Gen (or better), Intel Core i-series 12th Gen (or better), AMD 

Ryzen 5 Gen 3 (or better).

2. Memory: 16 GB DDR4 minimum, 32 GB or more recommended for larger systems.

3. Hard Drive: SSD 512 GB Minimum; provide larger hard drive space if required for data 

archiving.

4. Network Support: Ethernet adapter (10/100/1000 Mb with RJ-45 connector)

5. Monitor: 24” wide, 1080p (1920 x 1080) minimum resolution.

6. Operating System: Windows 11 x64-bit; Windows Server 2025.

7. Browser: Chrome, Firefox, Microsoft Edge.

8. Mobile Browser: Safari on iOS, Chrome on Android.

9. Relational Database: MS SQL Server 2022; MySQL Server 9.0.

10. Keyboard – Hardwired. 

11. Mouse – Hardwired, Optical, Three Button with Scroll Wheel.

12. Stereo Speakers. 

D. The server shall provide integrated control, supervision, data logging, alarming, scheduling and 

network management functions. The controller/server provides the Internet connectivity and 

Web serving capabilities, presenting real time information in Web based, rich graphical displays 

for the system. Application control programs to provide: Calendar functions, Scheduling, 

Trending, Alarm monitoring and routing, and Time synchronization. 

E. Proprietary programming shall not be utilized. In addition, all required programming software 

shall be embedded in the server or controllers without the need for external software to execute 

queries or revisions. All graphics shall reside in the server. Remote access via LAN or Web 

shall not require external software to provide complete access to all data, graphics, alarms, 

programming, etc. 

F. The server shall support standard Web browser access via the Intranet/Internet.  

G. Provide and maintain an Audit Log that tracks defined activities on the system.  Provide the 

ability to specify a buffer size for the log and the ability to archive log based on time or when 
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the log has reached a user-defined buffer size.  Archive the log locally. For each log entry, 

provide the following data: Time and date, User ID, Change or activity: i.e., Change setpoint, 

add or delete objects, commands, etc.

H. The controller/server shall have the ability to automatically backup its database.  The database 

shall be backed up based on a user-defined time interval.  Copies of the current database and the 

most recently saved database shall be stored in the server.  The age of the most recently saved 

database is dependent on the user-defined database save interval.  The controller/server database 

shall be formatted to allow for user viewing and editing, if desired.  

1. The standard backup shall occur weekly on Sunday’s at 2:00AM.

2.6  JACE FIELD INTEGRATION CONTROLLER

A. Controller: JACE-9000

B. Provide a Niagara-4 embedded controller / server platform controller (JACE-9000) to operate as 

the primary field integration and supervisory node for the HVAC control system. 

C. The JACE shall integrate multiple HVAC subsystems and various communication protocols.

1. Individual HVAC equipment, such as AHU’s, Chillers, Boilers, air control box terminals, 

fan coils, unit heaters, etc shall utilize local Unitary Controllers (Refer to Section 2.8 

Below).

D. Controllers shall be capable of functioning in either a standalone capacity or integrated into the 

building network.

E. Controllers shall be fully configurable type with both control and server capabilities including 

integrated control and management of external devices, supervision, data logging, alarming, 

scheduling, network management functions, Internet connectivity, web serving. The controller 

shall include software technology capable of integrating a variety of devices, interoperable 

networks and protocols such as LonWorks, BACnet, ModBus, etc into a seamless operating 

platform.

F. The controller shall be expandable to add additional BACnet integration points. Each JACE-

9000 shall meet the following minimum hardware features. Where required for functionality 

provide additional communication or memory cards: 

1. 1.6GHz NXP iMX8M+ Quad Core CPU

2. 2GB LPDDR4 RAM

3. 8GB oboard EMMC Storage

4. 8GB Micro-SD card (backup media)

5. Two (2) Ethernet Port -10/100/1000 Mbps

6. USB type C connector

7. Two (2) RS-485 ports 

8. BACnet driver (IP), 

9. Power Supply 24VAC power supply module, 
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G. The JACE must be capable of operation over a temperature range of -20 to 60°C and storage 

temperatures of -45 and 85°C.  The controller/server must be capable of operation over a 

humidity range of 5 to 95% RH, non-condensing.  

H. The controller/server shall support standard Web browser access via the Intranet/Internet.  

I. System Action Archive: Where acting as a server, provide and maintain an Audit Log that 

tracks all activities performed on the controller/server.  Provide the ability to specify a buffer 

size for the log and the ability to archive log based on time or when the log has reached it’s 

user-defined buffer size.  Provide the ability to archive the log locally (to the controller/server), 

to another controller/server on the network, or to a server.  For each log entry, provide the 

following data: Time and date, User ID, Change or activity: i.e., Change setpoint, add or delete 

objects, commands, etc.

J. System Backup: The JACE shall have the ability to automatically backup its database.  The 

database shall be backed up based on a user-defined time interval.  Copies of the current 

database and, at the most recently saved database shall be stored in the controller/server.  The 

age of the most recently saved database is dependent on the user-defined database save interval.  

The controller/server database shall be stored, at a minimum, in XML format to allow user 

viewing and editing, if desired.  Other formats are acceptable as well, as long as XML format is 

supported.

K. Controllers shall be fully programmable with “drag and drop” graphic representations of control 

algorithms and easy to use “wizards” that automate controller configurations.

L. Controllers shall be “Native” BACnet devices with interoperable native BACnet IP,  LON and 

BACnet MS/TP communication support.  

M. If the system size exceeds 80 BACnet devices across 2 network trunks with 4,000 total points, a 

second JACE shall be provided, and the control system shall be segmented accordingly. 

2.7 CONFIGURABLE UNITARY CONTROLLERS 

A. Individual, configurable controllers shall be provided for each central HVAC equipment or 

system (AHU, Boiler, Chiller, etc.) Controllers designed specifically for VAV reheat air 

terminal units, fan coil, unit heater, etc., shall be used for each distributed HVAC equipment 

item. Local controllers should be capable of functioning in a standalone capacity but should be 

integrated into the building network.

B. Controllers shall be equal to those of Distech Eclypse Connected controllers. 

C. Controllers shall be fully configurable type with both control and server capabilities including 

integrated control and management of external devices, supervision, data logging, alarming, 

scheduling, network management functions, Internet connectivity, web serving. The controller 

shall include software technology capable of integrating a variety of devices, interoperable 

networks and protocols such as LonWorks, BACnet, ModBus, etc into a seamless operating 

platform.

D. I/O modules shall connect to the controller with a single multi pin plug, powered through the 

controller with a minimum of eight (8) universal inputs, four (4) analog outputs and four (4) 
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relay outputs, Form A contacts. Do not exceed maximum I/O modules recommended by the 

manufacturer.  

E. Controllers shall be capable of functioning integrated into the building network or in a 

standalone state if communication with the JACE or Supervisor is lost.

F. Each controller with I/O modules shall include input/output capabilities with, as a minimum, 

sufficient universal inputs, digital inputs, universal outputs and digital outputs to perform the 

required function and include an additional spare two (2) universal inputs, (2) analog outputs 

and two (2) relay outputs for future upgrade capability (spare points are not required for unitary 

controllers). 

G. Use of a dedicated network with a proprietary communication protocol that is compatible for 

integration into the configurable controllers is acceptable provided the unitary controllers use 

true peer to peer communication for all devices, the communication network uses simple non 

polarity sensitive twisted pair wiring and the network provides for interoperability between 

devices and controllers such as Echelon LonWorks is acceptable. 

H. For VAV reheat air terminal units:  

1. The controller shall include, where required, a digital communication to:

2. The remote, space temperature and/or humidity wall sensor, 

a. The remote wall sensor shall include a communication jack for connecting a laptop 

to the terminal unit controller for air/water balance purposes.

3. Velocity pressure pneumatic input via polyethylene tubing for supply air flow reading, 

4. Supply air flow sensor, 

5. Flow balancing software (damper adjustment, set point monitoring and adjustment, flow 

validation and calibration, sequence/calibration/control set point logs)

a. Terminal unit supply air temperature sensor

6. Integral controller/damper actuator is acceptable.

I. Controllers used for remote temperature and humidity sensing, adjustment and override such as 

VAV air terminal unit controllers and fan coil units shall include S-link communication via two 

wire, unshielded cable (non-polarity sensitive) to provide power and communication interface 

for remote sensors. 

2.8 CONTROLLER ENCLOSURE AND LISTING

A. Controllers shall be placed within enclosures that conform to NEMA-1 construction and shall 

further meet UL 94-5VA flammability ratings for plenum application use. 

B. Each controller shall be UL-916 listed and meet FCC Part 15 Class A.

2.9 GUI DISPLAY FRAMES

A. System Access – The system must be set up to have at least 3 access levels: guest, user and 

administrator.  Guest privileges shall be limited to view only.  Users shall be able to make 

setpoint and schedule changes.  Administrators shall have all privileges as users in addition to 

being able to assign passwords.  
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B. Each air handling unit, heating water system, and cooling system shall have a minimum of 5 

graphic screens available from the tree view.  

1. Diagrammatic – One diagrammatic screen shall display the airflow pattern with all 

dampers, coils and fans shown in their correct schematic location and dynamic data for 

all input values shown.  This main graphic screen shall show the control devices in 

mechanical flow diagram format with directional arrows to indicate normal flow 

arrangement.  These screens shall be available to anyone with access to the system, and 

therefore shall be view only.  

2. Text Screen – Text screen shall display text information with the following primary 

categories:  

a. Occupied status

b. Unit status 

c. Temperatures, 

d. Heating, cooling mode

e. Economizer, 

f. Static pressure & setpoints

g. Supply, return and exhaust fan status including setpoints.  

3. A loop tuning screen shall also be furnished for each control loop, so that people with the 

appropriate access can change loop tuning parameters from PCs without needing 

individual programming tools.  

4. Override screens shall be furnished for each controller to permit overriding control points 

without the need for vendor specific software.  

5. An alarm screen shall also be furnished for each AHU, heating plant or cooling plant.  

The heating and cooling systems shall have similar screens as the AHUs.  

C. Each VAV air terminal unit shall have a graphics screen and a text screen.  

D. Systems that won’t permit creating these customized screens as described herein will not be 

acceptable.  Systems that use controllers that won’t permit overrides of inputs and outputs from 

a browser based graphic screen will not be acceptable.

E. Animations 

1. All shapes shall be 3-D with a common perspective.  

2. All dampers shall have a minimum of 5 animation levels to show partially open, half 

open, mostly open, fully open, and closed position of dampers.  

3. All analog inputs shall show the actual value and engineering units on the graphic screen.  

4. Binary inputs shall be linked to flashing animated displays.  

5. Safety alarms will flash when in alarm.  

6. Filter status shall be indicated when value indicates that they are dirty.  

7. To prevent clutter on the graphic displays, symbols will only be shown for equipment 

that is controlled or monitored by the DDC system.  

8. Normal status for safeties will not be indicated, and normal status for safeties will be 

indicated by an image of a clean filter.

9. Pumps and fans shall rotate when flow is proven by a monitoring device.  Coils shall 

change color when valves are open to permit water flow through the coils.

F. Color Schema – Graphics shall use common color schemes to make the overall system easy to 

understand.  All overall backgrounds shall be white or other neutral color.  All text shall be 

black.  Any value that is in alarm shall be red or have a red  background.  Any value that is 

overridden shall have a blue background. All like sensors shall be the same color.  For example, 
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all temperature devices shall be yellow, all pressure devices shall be purple, all humidity 

devices shall be teal, all fire alarm devices shall be red, and all CO2 devices shall be green.

G. Current setpoints and occupancy status shall be shown at the bottom of each graphic screen.

H. Floor Plans – Overall floor plan drawings shall be provided, and permit access to each zone's 

individual floor plan sections.

1. On the individual floor plan sections, room numbers and room temperature and setpoint 

shall be displayed.  Values that are out of the acceptable range shall appear in a different 

background color and/or flash.  

2. Each VAV air terminal unit shall have its own graphic screen that contains the points 

from within its controller including the box flow setpoint, room temperature setpoint, 

maximum cooling flow setpoint, minimum cooling flow setpoint, and minimum heating 

flow setpoint, plus the discharge air temperature from the AHU supplying the unit.  The 

VAV text screen shall have the same information as the graphic screen plus high and low 

flow calibration values, damper rotation adjustment (CW or CCW), and air balance set-

up features. 

3. GUI shall permit operator the ability to enable, set or disable high and low occupied and 

unoccupied limits for each room temperature reading.

I. Text Screens shall be available for all levels of access.  Setpoint and output values are 

changeable from the text screen for users with appropriate access privileges and administrators, 

but not guests.  When a value can be overridden or edited, a red box shall appear around it when 

the cursor is position on it.  A single click of the mouse shall bring up pop up menu that provide 

options to make a permanent override, change setpoint, or release a previous override of an 

output point.  Analog inputs shall have pop up menus that allow setting high and low alarm 

limits and the ability to enable and disable alarm limits as appropriate for the sensing device.  

Pop up menus must be customized to include a description of the point that is being modified.  

Generic override menus are not permitted because they would not describe to an operator what 

is about to be modified.  The Control Contractor shall set up all initial alarms as indicated in the 

point matrix.

J. Text screens shall include schedule information including current state and date and time of 

next scheduled event.  Positioning the mouse over the current state shall permit single click 

access to the schedule.  The schedule screen shall allow the operator to edit a yearly, weekly, 

daily, holiday or special event schedule for the system being viewed.  Temperature values and 

setpoints shall be displayed below the schedule information, and shall have a minimum of 1 

decimal place.  Heating, cooling and damper ouputs shall be displayed next.  The OA 

temperature for economizer switchover shall be displayed and adjustable from the text screen.  

Air flow readings shall be shown with setpoint and actual readings.  Fan information shall be 

shown next, followed by static pressure readings and setpoints, which shall have a minimum of 

2 decimal places.  Miscellaneous setpoints including night setback cooling and heating, average 

zone temperature, return air warm-up and cool-down, dehumidification, and unoccupied mixed 

air temperature setpoints shall all be shown and adjustable.  All safeties shall be shown, 

followed by coil pump control information.

K. Each system shall have its own specific alarm screen available to all operators but only editable 

by operators with user and administration access privileges.  From the alarm screen, users and 

administrators shall be able to enable and disable alarms.  Points that are in alarm shall have an 

alarm symbol highlighted in red.  Points that are not in alarm shall be shown in gray.  Alarms 

that are disabled shall have a way to indicate this on the alarm screen graphic.
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L. Loop tuning screens shall be available through the web browser interface to save the owner the 

cost and time associated with using vendor specific software for tuning loops.  Access to these 

screens shall not be provided to guests.  Air handling units shall have dedicated screens for 

discharge air temperature, static pressure, and outside air control loops.  Loop tuning screen for 

discharge air temperature shall include the discharge air temperature, discharge air temperature 

setpoint, cooling loop throttling range, I-gain and ramp time, heating loop throttling range, I-

gain and ramp time, economizer loop throttling range, I-gain and ramp time, unoccupied heating 

loop throttling range, I-gain and ramp time, cooling valve output, heating valve output, and 

damper control output.  Screens shall also have graphs that show 5 minutes of live data for the 

discharge air temperature, setpoint, cooling valve, heating valve and mixed air dampers.  Each 

loop tuning screen shall include the appropriate throttling range, I-gain and ramp time.

M. Each non-unitary controller shall have an override screen.  These screens shall be available on-

site for use during point-to-point check-out and commissioning.  The override screen shall show 

the inputs and outputs for each controller with the points in their wired location.  Unused points 

shall be shown as spares.  Points that are in alarm shall have a red background, and points that 

are overridden shall have a blue background just as on other screens.  These screens shall show 

the actual values that come back from the controller, not the values that may have been typed in 

for override at the GUI if the controller software is not accepting the override value.  The 

override screen shall also permit timed overrides.

N. Each air handling unit shall also have an overview screen listing every VAV terminals data in a 

text format that includes occupancy mode, room temperature, room setpoint, box flow, flow 

setpoint, temperature leaving VAV terminal, % cooling and % heating.  Also, each VAV AHU 

shall have an air balance screen that will permit balancing the system through a computer 

connected to the Ethernet or directly to the appropriate BC without vendor specific software.  

The air balancing screens shall permit at least 8 manual override commands:  normal, position 

(%), flow value, flow percent, open, close, min flow, and max flow.  

O. Heating systems and cooling systems with multiple pieces of equipment such as pumps with 

lead-lag control shall display which device is lead and when the other device will become lead 

on the text screen.

P. Although only one outside air temperature sensor is needed per building, the GUI shall use 

independent outside air temperature points, so that during check-out and commissioning, the 

outside air temperature for a system can be changed without changing the outside air 

temperature for the whole building.  The GUI shall also have a global outside air temperature 

point that can be overridden from the screen for the controller where the point is physically 

connected.  Overriding this outside air temperature value will change it for all systems, except 

when outside air temperature has been overridden for an individual system.

Q. The system shall allow for the easy development and editing of dynamic graphics.  Wizards 

shall be utilized to assist the operator with their manipulation of the graphic system.  The 

operator shall be able to, through a single mouse function, select between the dynamic display 

mode and the graphic edit mode for the currently viewed graphic frame, assuming appropriate 

access level is provided to the operator.  Systems requiring multiple mouse or operator 

keyboard commands to enter the graphic edit mode are not desirable and require thorough 

definition of steps involved to accomplish function.

R. Animation of system data shall be provided via graphic elements on the display frames.  

Standard graphic element library shall be provided to assist the operator with their 
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implementation.  The ability to define and add new animated graphic elements shall be 

provided.  As a minimum, the ability to move, size, draw, arrange, align, layer, space, rotate, 

invert, duplicate, cut, copy, paste, erase any animated element shall be provided.  System 

parameters and setpoints shall be assignable and modifiable by the animated graphic elements, 

relieving the need for keyboard commands for system manipulation.

S. The ability to simultaneously display a dynamic X/Y chart of selected points, shall be provided.  

The chart shall be an element of the graphic display and shall automatically update with the 

display data.  The chart shall allow dynamic manipulation to modify the range, rate, and 

timeframe of view, in both real-time as well as historical configuration.  A minimum of 4 values 

shall be included on any chart display element.  There shall not be a limit to the quantity of 

chart elements displayed on a graphic frame.  Trace colors and X values shall be User 

configurable.  Systems not providing this capability are required to provide an equivalent 

charting package with the GUI offering.

T. The ability to provide graphically displayed global scheduling and editing functions should be 

provided.  The ability to link these functions to the associated equipment or zone frames shall 

be a standard feature.  A calendar shall be provided for display and modification of the SDC 

time clock functions.  The User shall be able to view a daily, weekly, monthly, annual, special 

or holiday schedule from a defined display frame.  A list of served areas shall be displayed on 

the same screen, this list shall be always displayed, pull down menus or other means of 

accessing these areas shall not be acceptable.  The system should have a master override screen 

that will allow an operator to change the schedule for every piece of equipment in every 

building by changing the master schedule.  

U. All analog values shall be trended every 15 minutes.  The trend samples shall be saved in the 

BC for at least 36 hours.  Access to trended data shall be available by the single click of a 

mouse on the analog value.  Systems that open other windows and require a selection of the 

desired data are not acceptable.

2.10 GUI ALARMING

A. The GUI shall provide, as standard, alarm annunciation of system data.  On every display 

frame, the ability to view, acknowledge, delete and manipulate real-time and historical alarms 

shall be provided.  The ability to provide a unique and custom alarm display for every display 

frame shall be provided.  The ability to continuously or upon request, view the alarm display, 

shall be provided.

B. Alarm conditions shall be capable of invoking, as a minimum; a display frame, an email 

message, and a text message sent to a pager or cellular phone.

C. Alarm logging shall be provided in a user definable configuration.  All alarms shall be displayed 

and/or routed as follows, as a minimum; GUI display frame, local printer, server printer, client 

printer, logged to file, and archived in standard format for information management.  Alarm 

groupings shall be hierarchical in nature allowing up to 8 alarm groups and 16 sub-groups.  The 

GUI shall not possess any limits on the quantity of alarms that can be logged, including 

historical data archiving.  Systems possessing limits must define the restrictions and may not be 

acceptable.
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D. Provide up to 999 alarm priorities with up to 5 alarm color changes, per priority, according to 

alarm status.

2.11 GUI TRENDING

A. The GUI shall automatically perform time based, user defined, periodic collection of real time 

point data.  The data shall be presented as an X/Y chart in the display frame.  The data shall be 

stored and archived in a file format that allows for the manipulation and utilization of the data 

by third party applications.

B. A dynamic trend shall be defined as a group of at least 4 data points, with a circular buffer of 

2000 data points.  A historical trend shall be defined as a group of at least 8 data points, with the 

sampled points limited only by archival disk space.  Sampling rates shall be user selectable from 

instantaneous (one per second) to once a week.  Collection of data shall be user selectable to 

start and stop on a specific time and date.  There shall be no limit to the number of X/Y charts 

within a display frame.

C. X/Y charting and column and row reporting shall be an integral part of the system.  All points 

shall be chartable or reportable.  Analytical data shall be displayed for any of the selected points 

in a clearly displayed X/Y chart.  This analytical data shall consist of at least the following:  

Average Mean, Standard Deviation, Simple Average, Current Value, Cycle Length, Cycle High 

and Cycle Low.

D. X/Y charting shall provide for the following chart manipulation: display, zoom, scroll, 

centering, pen legend and export to Excel, Text via Dynamic Data Exchange.
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PART 3 - EXECUTION

3.1 Furnish a complete set of shop drawings showing the kind of control equipment for each of the 

various systems and their functions, along with indication on the drawing of all original 

setpoints and calibration values and set up parameters, and sequence of operation and also that 

of the automation system. These drawings shall be submitted for approval to the Engineer, 

together with a complete brochure describing the equipment and their function and operation. 

3.2 The control equipment supplier shall submit a detailed outline of the owner training material for 

review and comment by the Engineer during the shop drawing phase. The control system 

training program shall be customized to reflect the systems installed under this contract and 

shall cover, as a minimum: software navigation (via custom graphics and Windows based 

icons), system architecture, pass wording and system security features, input/output control 

functions, alarm functions/acknowledgement, trending/long term reporting, and control 

component operation.

3.3 Provide all required IT network connections to the DDC system. 

3.4 Upon completion of the project, furnish and turn over to the Owner and Architect (3) complete 

sets of brochures describing the various items of equipment, their functions and directions for 

operation and maintenance.

3.5 Upon completion of the control system, the Control Contractor shall adjust all components of 

the system. The Controls Contractor shall make all adjustments in the control system required 

and as directed by the air balance contractor to achieve the desired air balance quantities. All 

instruments shall be carefully calibrated and each control function shall be demonstrated to 

function properly, to the satisfaction of the Engineer and the Owner. Provide a complete 

instruction manual covering the function and operation of all components. At the time of 

demonstration, each function shall be simulated to insure that controls respond properly to all 

signals, and the Owner shall be instructed in the proper operation of the system.

3.6 In addition to the adjustments and fine tuning, the Contractor shall include as a part of this 

contract an additional 40 hours of service technician time for work as directed or authorized by 

the Engineer to make software changes or field adjustments to hardware. 

3.7 During the first year of operation, after acceptance by the Owner, the Control Contractor shall 

provide complete service to adjust or assist the Owner in adjusting the equipment to obtain 

optimum performance from the control equipment and from the heating and air conditioning 

systems in general. This shall be done without additional expense to the Owner. This work shall 

include revisions to DDC software programs and controller programs, and all PC front end 

software upgrades.  A backup of final field programs shall be created and stored in a safe 

location, as coordinated with the owner. 
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3.8 The control equipment manufacturer shall provide instruction and training of the Owner’s 

personnel regarding the hardware and software of the system. Software training shall include 

programs, methods of programming, control loops, scheduling and reports. Training covering 

hardware shall include operation information, functional use, wiring diagrams and schematic 

diagrams necessary to troubleshoot the operating system. Training shall include “hands on” 

instructions to completely familiarize Owner’s personnel with the equipment and system. 

Training of Owner’s personnel shall be equal in scope and detail to that provided by the 

manufacturer to its service technicians.

3.9 Coordinate with Owner’s IT Department for instruction on connection to the LAN. 

3.10 TRAINING

The control equipment supplier shall provide 40 hours of instruction at the job site to familiarize 

the Owner’s personnel in the application and details of the installed system. Site training classes 

shall not be scheduled for longer than 4 hours duration except at the discretion of the Owner.

3.11 FIELD QUALITY CONTROL

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect, test, and adjust field-assembled components and equipment installation, including 

connections, and to assist in field testing.  Report results in writing.

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

1. Operational Test:  After electrical circuitry has been energized, start units to confirm 

proper unit operation.  Remove and replace malfunctioning units and retest.

2. Test and adjust controls and safeties.

3. Test calibration of controllers by disconnecting input sensors and stimulating operation 

with compatible signal generator.

4. Test each point through its full operating range to verify that safety and operating control 

set points are as required.

5. Test each control loop to verify stable mode of operation and compliance with sequence 

of operation.  Adjust PID actions.

6. Test each system for compliance with sequence of operation.

7. Test software and hardware interlocks.

C. DDC Verification:

1. Verify that instruments are installed before calibration, testing, and loop or leak checks.

2. Check instruments for proper location and accessibility.

3. Check instrument installation for direction of flow, elevation, orientation, insertion depth, 

and other applicable considerations.

4. Check instrument tubing for proper fittings, slope, material, and support.

5. Check pressure instruments, piping slope, installation of valve manifold, and self-

contained pressure regulators.

6. Check temperature instruments and material and length of sensing elements.
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7. Check control valves.  Verify that they are in correct direction.

8. Check dampers.  Verify that proper blade alignment, either parallel or opposed, has been 

provided.

9. Check DDC system as follows:

a. Verify that DDC controller power supply is from emergency power supply, if 

applicable.

b. Verify that wires at control panels are tagged with their service designation and 

approved tagging system.

c. Verify that spare I/O capacity has been provided.

d. Verify that DDC controllers are protected from power supply surges.

D. Replace damaged or malfunctioning controls and equipment and repeat testing procedures.

END OF SECTION 23 0923
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SECTION 23 3113 - DUCTWORK

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Duct Materials

2. Rectangular Ductwork

3. Single Wall Round

4. Duct Liner

5. Branch Duct Connectors

6. Sealants and Gaskets

7. Hangers and Supports

B. Related Sections:

1. Division 23 Section 0713 "Testing, Adjusting, and Balancing" for testing, adjusting, and 

balancing requirements for metal ducts.

2. Division 23 Section "Air Duct Accessories" for dampers, sound-control devices, duct-

mounting access doors and panels, turning vanes, and flexible ducts.

3. Division 23 Section 0713 “Duct Insulation” for insulation and duct liner products.

1.2 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 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 the airstream shall comply with requirements in 

ASHRAE 62.1.

1.3 SUBMITTALS

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

B. Shop Drawings:

1. Fabrication, assembly, and installation techniques.

2. Factory- and shop-fabricated ducts and fittings.

3. Reinforcement and spacing.
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4. Seam and joint construction.

5. Duct Liner

6. Duct Connectors

7. Duct Sealants and Gaskets

8. Penetrations through fire-rated and other partitions.

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. Welding certificates.

1.4 QUALITY ASSURANCE

A. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 

Equipment" and Section 7 - "Construction and System Start-Up."

B. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 

6.4.4 - "HVAC System Construction and Insulation."

PART 2 - PRODUCTS

2.1 DUCT MATERIALS

A. Refer to ‘Ductwork Systems Schedule’ on drawings. 

2.2 RECTANGULAR DUCTWORK

A. Construction

1. Single wall factory- or shop-formed continuous helical (spiral) lock seam.

B. Joints/Seams

1. Butt Joints

a. Flanged System – Equal to Ductmate Industries “25 and “35” Adhere strictly to 

manufacturer’s instructions.

2. Seams

a. Pittsburgh Lockseam 

C. Fittings/Transitions – Shall conform to SMACNA Figure 2-7.  

1. Transition angles shall be limited to 30 degrees on converging transitions and 20 degrees 

on diverging transitions.

2. Elbows – Fittings shall have an inside radius equal to the duct width.  90-degree elbows 

shall be square with double wall turning vanes.  Elbows less than 90 degrees shall be 

radiused.  Non-radiused elbows less than 90 degrees, with or without turning vanes are 

not permitted.
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3. Branch take-offs, where not detailed otherwise, shall be with a static boot (45-degree 

clinch collar) per SMACNA Figure 2-6 or conical spin-in fitting. Straight tap take-offs 

are not permitted.

4. Square throat, radius heel 90-degree elbows are not permitted. 

5. Radiused, angled (15° Max.), or Mitered (15° Max.) offsets. 

6. Concentric Transitions, θ = 45° Max. 

7. Eccentric Transitions, θ = 30° Max.

2.3 SINGLE-WALL ROUND DUCTWORK

A. Medium Pressure Applications (2” S.P. and higher).

1. Construction 

a. Single-wall factory- or shop-formed continuous helical (spiral) lockseam.

2. Joints/Seams

a. Butt Joints

1) Slip connections with EPDM or neoprene gaskets equal to McGill Airflow 

#Uni-Gasket.

2) Flanged system with EPDM or neoprene gaskets equal to McGill Airflow 

#Uni-Flange.

b. Seams

1) Spiral lockseam

3. Fittings/Transitions – Shall be compatible with duct system.  

a. 90-Degree Branch tees shall be streamlined, spin-in conical type with Y branches.

b. 45-Degree lateral tee wherever possible.

c. Die-stamped elbows, r/D = 1.5 (minimum).

d. Radiused, angled (15° max.) or mitered (15° max.) offsets.

e. Concentric transitions, θ = 45° max.

f. Eccentric transitions, θ = 30° max.

B. Low Pressure Applications (1” S.P. or less).

1. Construction

a. Single-wall factory- or shop-formed continuous helical (spiral) lockseam.

2. Joints/Seams

a. Butt Joints

1) Slip connections with EPDM or neoprene gaskets equal to McGill Airflow 

#Uni-Gasket.

2) Flanged system with EPDM or neoprene gaskets equal to McGill Airflow 

#Uni-Flange.

b. Seams – 

1) Spiral lockseam 

2) Round Ductwork: Longitudinal seams may be utilized for 1” and less 

(positive and negative) static pressure construction class at final air devices. 

3. Fittings/Transitions – Shall be compatible with duct system.

a. Factory- or shop-formed and welded. 

b. Elbows shall be long radius type.  
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c. Elbows for longitudinal seam round ductwork shall be factory- or shop-formed 

segmented standing seam or pleated.  Other fittings shall be comparable to the 

elbows.

d. Round Ductwork Additional Provisions: 

1) Standard tees allowed.

2) Segmented elbows allowed.

2.4 DUCT LINER

A. Refer to the “Ductwork Insulation Schedule” on Drawings for products and thickness.

2.5 BRANCH DUCT CONNECTORS

A. Round duct branch connection to rectangular sheet metal duct

1. Conical flanged press-on or spin-in connector with manual damper for branch ducts to air 

devices.

2. Damper:  Single Blade with heavy duty quadrant locking handle.  Provide shaft stand-off 

for insulated duct systems.  Stand-off depth per duct insulation thickness.

2.6 SEALANT AND GASKETS

A. Duct sealant materials shall be:

1. Water based synthetic latex emulsion duct sealant equal to Ducmate PROSeal.  

a. No V.O.C.’s

b. UL 181B-M Listed, UL 723 classified

c. For applications up to 15” w.g.

d. Gray Color

B. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

2.7 HANGERS AND SUPPORTS

A. Strap and Rod Sizes / Spacing: Comply with SMACNA's "HVAC Duct Construction Standards 

- Metal and Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, 

"Minimum Hanger Sizes for Round Duct."

B. Strap Hangers:

1. Strap hanger material shall match that of the ductwork it is supporting. 

2. Structure Connections

a. Steel Construction:

1) Loop strap around 

b. Concrete Construction:

1) Concrete Structure Shot Fire Attachment
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2) Pre-Set Concrete thread attachment

3) Drilled expansion anchor.

c. Wood Construction

1) Lag Bolt – Min. 2” Length

d. Cold Rolled Steel Construction

1) Sheet Metal Screw 

C. Hanger Rods 

1. Noncorrosive Environments: Cadmium-plated steel rods and nuts.

2. Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods with 

threads painted with zinc-chromate primer after installation.

3. Structure Connections:

a. Steel Construction: Threaded Rod Universal C-Type Clamp: Equal to Anvil Fig. 

92. 

b. Concrete: 

1) Pre-Set Concrete thread attachment

2) Drilled threaded expansion anchor

c. Wood Construction

1) Vertical threaded rod anchor: Equal to Sammy 1/4” x 2”

d. Cold Rolled Steel Construction

1) Threaded retaining nuts and washers, both sides of steel.

4. Provide swivel attachment for hanger rods anchored to angled construction. Equal to 

Anvil #AF777.

D. Steel Cables

1. Product equal to Gripple No. 3 or No. 4 cable.

2. Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603. 

3. Stainless-Steel Ducts: Stainless steel complying with ASTM A492.

E. Steel Cable End Connections - Assemblies with brackets, swivel, and bolts designed for duct 

hanger service; with an automatic-locking and clamping device.

1. Cable End Fitting: Equal to Gripple #LG, #LS, or #HG

2. Cable Locking Fastener: Equal to Gripple #HF

3. Rectangular Ductwork Trapeze Hanger: Equal to Gripple #DT2.

4. Trapeze Hanger: Equal to Gripple #TZ3. 

5. Beam or Purlin Clamp: Equal to Gripple #GCB.

6. Wood Truss Eyelet: Equal to Gripple #EYQG.

7. Concrete Structure Shot Fire Attachment: 

a. General Concrete Structure: Equal to Gripple #SF35.

b. Post Tensioned Concrete: Equal to Gripple #C945 or #NZ90.

8. Cold Rolled Steel 90-Degree Eyelet: Equal to Gripple #EY90*G.

9. Metal Deck Insert: Equal to Gripple #MDI-Y

a. Pre-install prior to concrete pour.

F. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 

with duct materials.

G. Trapeze and Riser Supports:
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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  INSTALLATION

A. General

1. 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.

2. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible" unless otherwise indicated.

B. Ductwork Coordination 

1. General Coordination – Coordinate duct layout carefully with other trades to avoid 

conflict with structural elements, lighting and plumbing- heating piping.  Flattening of 

ductwork and offsets to fit ductwork in available space is generally shown.  In the 

absence of such, the Contractor shall arrange the ductwork to maintain concealment and 

allow ceilings and lights to be installed as intended.  Do not hang ductwork until possible 

interferences with electrical and mechanical trades have been resolved.  Having ductwork 

fabricated and delivered in advance shall not be justification for interference with other 

trades.

C. Joints & Seals

1. Transverse joints and longitudinal seams shall be assembled with sealant to conform to 

SMACNA Class B seal.  Selection of sealant materials shall be compatible with the 

application. Sealants shall be applied in accordance with the manufacturer’s 

recommendations.

2. Exterior ductwork shall be sealed with mineral impregnated fiber tape.  Ductwork shall 

be supported as noted or detailed on the drawings.

3. System Pressure Testing – Ductwork systems operating at 3” S.P. or greater (positive or 

negative) shall require duct pressure testing. 

D. Hangers, Straps, & Supports – Attachment of hangers, straps, and supports to the structure shall 

be as follows:

1. Refer to Duct Hanger & Support detail on drawings for structural connection types and 

details as well as connection to ductwork. 

2. Provide swivel attachment for threaded rod hangers mounted to angled structure. 

3. Steel cables are permitted to loop through joist structure. 
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4. Unistrut Channel – Unistrut type channel support systems permitted to support any size 

ductwork. Channels should be attached to the structure with inserts or clamps. Utilize 

threaded rod or steel cable and appropriate attachments with channels as required. 

5. Attachment to metal decking that does not contain concrete above is prohibited. In those 

instances, hanger connections shall be to steel structure with supplemental unistrut 

members where needed.  

6. Attachment to wood decking is prohibited. Connections shall be made to wood joists / 

beams only. 

7. Manufactured Truss and Flexicore Structure Coordination – Attachment to manufactured 

trusses and other engineered structural members and supports shall be done in strict 

accordance with the structural manufacturer’s recommendations.  Refer to the 

architectural and structural drawings for types of engineered structural systems utilized. 

Connections to these structural members shall be made with connection devices and 

methods approved by the structural manufacturer. Provide additional support with 

supplemental steel shapes when spacing between structural members exceeds specified 

distances.

8. Supplemental Steel - Supplemental steel shapes intended for ductwork support are to be 

provided by the H.C.

E. Duct Routing and Penetrations

1. General Coordination – Coordinate openings required for the passage of ductwork 

through walls, partitions, floors and roofs with the General Contractor. Openings shall be 

oversized to allow continuous insulation through the penetration. 

2. Electrical Coordination – Route ducts to avoid passing through transformer vaults and 

electrical equipment rooms and enclosures. Ductwork shall not be run above electrical 

switchgear or panelboards, nor above the access space in the immediate vicinity of the 

equipment in accordance with NEC.

3. Cutting – Cutting of the existing structure i.e. roof, walls, floors, etc. shall be by the 

HVAC Contractor.

4. Wall Penetrations 

a. Non-Fire-Rated Penetrations – 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.

b. Fire-Rated Penetrations – Where ducts pass through fire-rated interior partitions 

and exterior walls, install fire dampers where required or fire seal perimeter of duct 

when no damper is required.  Comply with requirements in Division 23 Section 

"Air Duct Accessories" for fire and smoke dampers.

5. Structural Support for Penetrations – Supplemental steel structural members required to 

support penetration openings in the structure for ductwork shall be provided by:

a. The G.C. for existing building structures where the structure is to be cut to pass 

new penetrations 
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b. The G.C. for penetrations in new construction. 

Refer to drawings for locations and additional details, but are to include wall, floor, and 

roof penetrations.

6. Sleeves & Concrete Curbs

a. Sleeves – Sheet metal sleeves in conjunction with fire dampers shall be placed in 

walls and floors to pass ductwork. Floor sleeves shall project 4” above the finished 

floor in equipment rooms and areas of similar usage and shall form a waterproof 

seal. 

b. Concrete Curbs – Exceptions to sleeves shall be at locations where the opening is 

protected from drainage falling thru by means of concrete curbs or shaft walls. 

This Contractor shall be responsible for providing 4” high x 4” wide concrete 

curbs with beveled edges to protect floor openings related to his work in 

equipment rooms or providing an equal effective waterproofing metal curb, if not 

specifically included in the General Contract.

F. Duct Protection & Cleaning

1. Protect duct interiors from moisture, construction debris and dust, and other foreign 

materials by covering each open end of the duct with visqueen secured with duct tape 

before the end of each day’s work. Comply with SMACNA's "Duct Cleanliness for New 

Construction Guidelines.”- Duct Cleanliness Level – Intermediate.

2. The Contractor shall take care in erecting and maintaining a clean duct system. Before 

the end of each day’s work, all open ductwork, fittings and air devices shall be sealed 

with heavy visqueen plastic and completely taped around all edges. Just prior to starting 

the air system, the visqueen barriers shall be removed and a temporary filter shall be 

placed over all return air openings or registers.  Secure the filters firmly in place. If 

deficiencies in storing practices are found by the Engineer, the Contractor will be 

required to thoroughly clean all interior surfaces with alcohol prior to installation. 

G. Fiberglass board ductwork shall not be installed:

1. Where ductwork is exposed.

2. Through any wall, ceiling, floor or fire rated assembly.

3. In the immediate vicinity of, and connecting to, air devices in fire rated ceilings where 

the assembly details require steel ductwork.

H. Duct Liner – Interior insulating duct liner shall be installed in strict accordance with 

manufacturer’s printed instructions and SMACNA standards.  Liner in rectangular duct shall be 

shop-applied with adhesive over 90% of the surfaces and with weld pins.  Edges not factory-

sealed, cut edges and all joints shall be coated and closed with an adhesive-sealant, both in shop 

fabrication and field assembly.  Leading edges shall be protected with metal “Z” or channel 

nosing where air velocity exceeds 3,000 fpm.  Duct liner shall be protected from getting wet or 

dirty while being transported to the building site, stored on site and after installation.

I. Duct Connectors

1. Connectors shall not be installed on transition or elbow fittings.

2. Connector press-on flanges shall not overlap edge of ductwork. Duct height must be tall 

enough to accommodate entire flange diameter. Utilize spin-in type for limited height 

conditions.
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J. Painting

1. Where interior duct surfaces are visible through grilles, registers, diffusers and louvers, 

the inside of the duct shall be coated with flat black paint before the device is installed, to 

eliminate obtrusive appearances.

2. All exposed ductwork not installed with insulation in finished spaces to be painted shall 

be prepared for painting by the General Contractor to match Architect’s base material 

colors.  

END OF SECTION 23 3113
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SECTION 23 3119 - PLENUM CASINGS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes shop and field fabricated plenum casings for outside, vent and exhaust air 

systems, including access doors.

1.2 PERFORMANCE REQUIREMENTS

A. Structural Performance:

1. Casings shall be fabricated to withstand 2.5” positive or negative static pressure without 

structural failure.  Wall and roof deflection at the indicated static pressure shall not 

exceed 1/8 inch per foot of width.

2. Elevated casings 3’ high and larger that are provided with access doors shall have the 

bottom floor designed to support the weight of a maintenance worker. 

1.3 SUBMITTALS

A. Shop Drawings: Provide construction details including reinforcement, sealing, liner, devices, 

etc.

1.4 QUALITY ASSURANCE

A. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 

Equipment" and Section 7 - "Construction and System Start-Up."

B. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 

6.4.4 - "HVAC System Construction and Insulation."

PART 2 - PRODUCTS

2.1 GENERAL CASING FABRICATION REQUIREMENTS

A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Chapter 6, "Equipment and Casings," for acceptable materials, 

material thicknesses, and casing construction methods unless otherwise indicated.  

B. Construction: 
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1. Wall & Roof Construction – Plenum casings shall be single wall, external standing seam, 

galvanized metal construction designed for 2.5” w.c.  positive and 2.5” w.c. negative 

pressure construction except the floor. 

2. Floor Construction – The floor of the plenum casing shall be stainless steel construction 

with continuously welded seams and joints. The stainless-steel floor shall be a pan 

construction, with continuously welded edges turned up a minimum of 12” on all sides 

that extend up and connect to the galvanized wall. Alternatively, the entire plenum casing 

can be galvanized construction with a stainless-steel pan as described extending across 

the entire floor of the plenum. 

C. Metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and 

other imperfections.

D. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M, G90 finish.

E. Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black and 

galvanized. Black steel may be used on the exterior of the plenum only; all interior metal shall 

be stainless steel or galvanized sheet metal as described. All fasteners, joints, threads, etc. where 

the galvanization has been removed shall be cold galvanized in the field.

F. Sealing Requirement: SMACNA’s "HVAC Duct Construction Standards - Metal and Flexible," 

Seal Class A.  Seal all seams, joints, connections and abutments.

G. Penetrations: Seal all penetrations air and watertight.  Cover with escutcheons and gaskets or fill 

with suitable compound.  

H. Insulation: Plenums shall be externally insulated in the field.

2.2 SEALANT MATERIALS

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and 

gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 

of 50 when tested according to UL 723; certified by an NRTL.

B. Water-Based Joint and Seam Sealant:

1. Application Method: Brush on.

2. Solids Content: Minimum 65 percent.

3. Shore A Hardness: Minimum 20.

4. Water resistant.

5. Mold and mildew resistant.

6. VOC: Maximum 75 g/L (less water).

7. For indoor applications, use sealant that has a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

8. Service: Indoor.

9. Substrate: Compatible with galvanized sheet steel and stainless steel.

C. Flanged Joint Sealant: Comply with ASTM C 920.

1. General: Single component, acid curing, silicone, elastomeric.
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2. Type: S.

3. Grade: NS.

4. Class: 25.

5. Use: O.

6. Use sealant that has a VOC content of 250 g/L or less when calculated according to 

40 CFR 59, Subpart D (EPA Method 24).

PART 3 - EXECUTION

3.1 INSTALLATION

A. Field-cut openings for pipe and conduit penetrations; insulate and seal according to SMACNA's 

"HVAC Duct Construction Standards - Metal and Flexible."

B. Structural Supports – Support plenum casings from the floor or from structural wall and roof 

elements. Support components rigidly with steel angles, channels, or misc. steel shapes, ties, 

braces, brackets, and anchors of types that will maintain housing shape and prevent buckling 

under the weight of a maintenance worker inside plenum.

C. Alignment – Align casings accurately at connections, with smooth interior surfaces.

D. Painting – Visible portion of interior plenum casing behind louvers shall be painted black. 

E. Access – Provide walking or climbing access to plenums located in concealed locations such as 

attics via the use of access ladders or ¾” fire treated plywood catwalks. The General Contractor 

will provide all necessary access doors to concealed locations. 

3.2 FIELD QUALITY CONTROL

A. Tests and Inspections:

1. Perform field tests and inspections according to SMACNA's "HVAC Air Duct Leakage 

Test Manual."

3.3 CLEANING

A. Comply with Division 23 Section "Metal Ducts."

END OF SECTION 23 3119
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SECTION 23 3300 - AIR DUCT ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Air Control Dampers & Accessories

a. Manual Balancing Dampers

b. Backdraft Dampers

2. Life Safety Dampers & Accessories

a. Fire Dampers

b. Combination Fire-Smoke Dampers

3. Pressure Differential Gauges

4. Turning Vanes

5. Duct-Mounted Access Doors

6. Flexible Connectors

7. Flexible Ducts

8. Sound Attenuators

B. Related Sections:

1. Division 23 Section “Ductwork” for ductwork materials, requirements, and schedules.

2. Division 23 Section "Testing, Adjusting, and Balancing" for testing, adjusting, and 

balancing requirements for metal ducts.

1.2 SUBMITTALS

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

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.

c. Fire-damper and smoke-damper installations, including sleeves; and duct-mounted 

access doors.

d. Wiring Diagrams: For power, signal, and control wiring.

C. Operation and maintenance data.
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1.3 QUALITY ASSURANCE

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 

NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

B. Comply with AMCA 500-D testing for damper rating.

PART 2 - PRODUCTS

2.1 AIR CONTROL DAMPERS & ACCESSORIES

A. MANUAL BALANCING DAMPERS & ACCESSORIES

1. Steel Rectangular Dampers

a. Construction

1) General – Single cross-blade up to 12 blade widths and in larger sizes, 

multiple blade type 6" maximum width with opposed blade arrangement.  

2) Frame – 16 ga., galvanized steel hat channel with reinforced corners

3) Blades – 14 ga., galvanized steel, one piece airfoil shape, opposed/parallel 

blade. Synthetic blade edge seals.

4) Jamb Seals – 300 Series stainless steel cambered compression type.

5) Linkage – Out of airstream steel assembly

6) Leakage Class – Class 1A

b. Manufacturers

1) Ruskin CD60 or approved equal by:

2) Greenheck

3) Nailor

4) Pottorff

2. Steel Round Dampers

a. Construction

1) General – Single blade design.

2) Frame – 20-ga. galvanized steel.

3) Blades – 20-ga. galvanized steel.

4) Control Shaft – Square axle shaft.

5) Max Velocity – 1500 fpm. 

b. Manufacturers

1) Ruskin #MDRS25 or approved equal by

2) Greenheck

3) Nailor

4) Pottorff

3. Damper Adjustment Handle

a. Construction
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1) General – Locking quadrant positioner with handle

2) Handle – Heavy gage steel handle to accept square rod.

b. Schedule

1) Uninsulated ductwork – Ventfabrics "Ventlock" #641

2) Externally insulated ductwork – Ventfabrics #644

c. Manufacturers

a) Ventfabrics

b) Duro Dyne

c) DynAir

B. BACKDRAFT DAMPERS

1. Construction 

a. General – Adjustable, counterbalanced type.

b. Frame – Extruded aluminum, 12-ga., galvanized steel brace at corners.

c. Blades – Extruded aluminum with extruded vinyl blade edge seals mechanically 

locked into blade edge.

d. Bearings – Corrosion resistant, synthetic type.

e. Counterbalance – Zinc plated bar on blades.

2. Manufacturers

a. Ruskin #CBD6 or approved equal by:

b. Greenheck

c. Nailor

d. Pottorff

e. United Enertech

2.2 LIFE SAFETY DAMPERS & ACCESSORIES

A. FIRE DAMPERS

1. Compliance – Dampers shall be constructed and tested to conform with UL 555 and shall 

be UL listed. AMCA Leakage Classes.

2. Construction

a. General – Dynamic rated, folded blade curtain type with blades folded in the head 

of the damper housing. Equipped with a 165°F fusible link (unless otherwise 

noted). 

b. Horizontal Air Streams – Gravity-drop type. 

c. Vertical Air Streams – Spring-loaded type.

3. Damper Schedule – The following is a description of the fire damper types as indicated 

on the plans:

a. TYPE “A”

1) Low velocity (below 2000 fpm) with blades stored in the air stream.

b. TYPE “B”
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1) Low velocity with blades stored out of the air stream.

c. TYPE “C”

1) High velocity with blades stored out of the air stream and rectangular, 

round, or oval duct collar each side.

d. TYPE “D”

1) Horizontal ceiling radiation classified damper, folded type equal to Ruskin 

CFD and CFDR, with coated fire-retardant fabric over blades, and spring-

closing mechanism.  Dampers are to be mounted in conjunction with 

diffusers, grilles, and registers in fire rated ceiling assemblies to maintain 

fire integrity of the UL listing of the floor-ceiling or roof-ceiling assembly.  

Installation shall conform to manufacturer’s instructions for mounting, 

connection and support or dampers and insulating board protection over 

diffusers and duct above.

e. TYPES “AA”, “BB” and “CC” – (3-hour)

1) Duct fire doors similar to Ruskin IBD 23, identical in configuration to Types 

“A”, “B” and “C” fire dampers respectively.  Fire doors shall be designed 

specifically for application in ducts or in fire wall openings, shall bear a UL 

fire door label for a 3-hour rating (Class A opening) and conform to NFPA 

90A, Paragraph 3-3.1.

4. Controls – Fire dampers located at double wall locations shall be provided with a closed 

position proving micro-switch.  Switch shall change state if the fusible link releases and 

closes the fire damper.  The switch shall be equal to Honeywell BX-2RW863-A2.

5. Manufacturers

a. Ruskin or equal by

b. Duro Dyne

c. Greenheck

d. Nailor

e. Pottorff

f. United Enertech

B. COMBINATION FIRE-SMOKE DAMPERS

1. Compliance – Dampers shall be UL labeled and meet both UL 555 and 555S 

requirements.  AMCA Leakage Classes.

a. Fire Resistance rating – 1.5 hours

b. Fusible Link – 165°F

c. Elevated Temperature Rating – 350°F.

d. Leakage Rating – Class I.

e. Differential Pressure rating – 4 in. w.g.

f. Velocity rating – 2,000 fpm.

2. Construction

a. Frame – 16 ga. galvanized steel formed into a 5” x 1” structural hat channel.  Top 

and bottom frame members on dampers 17” high shall be low profile design to 

maximize the free area.

b. Blades – 16 ga. galvanized steel with full length structural reinforcement and 

double skin airfoil shape.  Provide symmetrical blades of varying size as required 
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to completely fill the damper opening.  Blade edge seals shall be extruded silicone 

rubber permanently bonded to the appropriate blade’s edges.

c. Linkage – Linkage shall be concealed in the jamb.

3. Retaining Angles – Damper shall be supplied with factory retaining angles sized to 

provide installation overlap in accordance with the manufacturer’s UL listing.

4. Actuators:

a. Electric 120V, 60Hz – 2-position, electrically held open, fail close.

b. External Mounting.

5. Manufacturers:

a. Ruskin or equal by:

b. Duro Dyne

c. Greenheck

d. Pottorff

e. Nailor

f. United Enertech

2.3 PRESSURE DIFFERENTIAL GAUGES

A. Pressure differential gauges for air filter application shall be dial type gauges. Range shall be 

appropriate for the application. Gradations shall read in inches w.c.

B. Each gauge shall be furnished with vent valves, aluminum or plastic tubing, static pressure tips 

and mounting bracket or flange.

C. Manufacturer

1. Dwyer "Magnehelic" Series 2000 or approved equal.

2.4 TURNING VANES

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

following: 

1. Ductmate Industries, Inc.

2. Duro Dyne Inc.

3. METALAIRE, Inc.

4. SEMCO Incorporated.

5. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support 

with bars perpendicular to blades set; set into vane runners suitable for duct mounting.

1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated 

faces and fibrous-glass fill.
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C. 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.

D. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible"; Figures 2-3, "Vanes and Vane Runners," and 2-4, "Vane Support in Elbows."

E. Vane Construction:  Single wall for ducts up to 36 inches wide and double wall for 36” wide 

and larger dimensions.

2.5 DUCT-MOUNTED ACCESS DOORS

A. Duct Access Doors – Doors shall be factory fabricated with following characteristics:

1. Construction Material – Constructed of the same material as the ductwork system served 

(except galvanized sheet metal for fiberglass duct). 

2. Door Thickness – Doors located in:

a. Insulated ductwork (internal and/or external) shall have double-wall insulated 

doors, thickness as required per the insulation schedule.  

b. Uninsulated ductwork shall have single-wall construction.

3. Hinge – Continuous Piano Hinge. 1.5” wide steel construction, zinc plate. 

a. Ventfabrics #Ventlok 157 or equal.

4. Latches – Provide the following type of latch for each application:

a. Low pressure ductwork (1” w.c. or less) – Cam lock type latches.

b. High Pressure ductwork (greater than 1” w.c.) – Heavy duty handle type latches.

5. Frame & Seal – Frame and neoprene gasket between door and frame.  

6. Size – Access doors shall be 18” x 16” minimum except smaller where duct size will not 

permit such size.

7. Pressure Application – Access doors and panels shall be designed to provide tight seal 

commensurate with the duct system operating pressure.  Apply duct sealer or rubber 

gasket between frame and duct and on ducts of 3” S.P. and higher construction class, 

mechanical fastening of the frame and rubber gasket shall be provided.

8. Removable Sash Access Door – Where sufficient clearance is not available to allow the 

door to swing open 90 degrees or for round ductwork, a removable access panel with 

neoprene gasket, frame and cam lock latches on all four sides shall be provided in lieu of 

the hinged door.

2.6 FLEXIBLE CONNECTORS

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

following:

1. Ductmate Industries, Inc.

2. Duro Dyne Inc.

3. Ventfabrics, Inc.

4. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B. Materials: Flame-retardant or noncombustible fabrics.

C. Coatings and Adhesives: Comply with UL 181, Class 1.



GREENVILLE NATIONAL BANK

MAIN BRANCH RENOVATION
2026

AIR DUCT ACCESSORIES 23 3300 - 7

D. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.

1. Minimum Weight: 30 oz./sq. yd.

2. Net Fabric Width: 4” wide.

3. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling.

4. Service Temperature: Minus 40 to plus 200°F.

E. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, 

synthetic rubber resistant to UV rays and ozone.

1. Minimum Weight: 24 oz./sq. yd.

2. Net Fabric Width: 4” wide.

3. Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling.

4. Service Temperature: Minus 50 to plus 250°F.

2.7 FLEXIBLE DUCTS

A. Insulated Flexible Duct – For use with ductwork systems requiring insulation.

1. Construction – Galvanized steel spiral wire mechanically locked to an airtight aluminum 

or polyester inner core, 1" thick 3/4 lb. density fibrous glass insulation and a polyethylene 

or reinforced metalized vapor barrier outer jacket. 

2. Pressure Rating – Duct shall be rated at a minimum of 6” w.g. positive and 4" w.g. 

negative static pressure

3. Certifications – Shall be listed as Class 1 Air Duct or Air Duct Connector with 25-50 

flame-smoke ratings per UL181 and comply with NFPA 90A.  

4. Manufacturer – Flexmaster USA Type 5 or 5M or approved equal.

B. Non-Insulated Flexible Duct – For use with duct systems not specified to be insulated, with 

similar restriction stated above.  

1. Manufacturer – Flexmaster USA #5NI-C or approved equal.

C. Flexible duct shall be used at final connections to air control terminal units and ceiling air 

diffusers except as limited in Part 3.

2.8 SOUND ATTENUATORS

A. Return Air Canopy

1. Performance – ASHRAE, SMACNA pressure and velocity classifications and ASTM 

E477, ASTM E84 25/50 Flame/Smoke Spread

2. Construction – 20-gauge solid steel casing, absorptive acoustic fiberglass acoustic media. 

Fiberglass to be shot-free inorganic glass fiber with long, resilient fibers, bonded with 

thermosetting resin. 

3. Manufacturer:

a. Price Industries

b. Titus

c. Tuttle & Bailey
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PART 3 - EXECUTION

3.1 INSTALLATION

A. GENERAL

1. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, 

"Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.

2. Materials – Install duct accessories of materials suited to duct materials use:

a. Galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, 

b. Stainless-steel accessories in stainless-steel ducts, 

c. Aluminum accessories in aluminum ducts,

d. Or as noted above.

B. BACKDRAFT DAMPERS

1. Install at discharge of exhaust fans at least one half the fan diameter away from fan. 

C. FIRE AND SMOKE DAMPERS

1. Fire and smoke dampers shall be installed in conformance with the manufacturer’s 

instructions and SMACNA recommendations. 

2. Dampers shall be installed in sheet metal wall or floor sleeves along with retaining angles 

and duct access doors or panels. Sleeve and duct connections shall be breakaway type or 

rigid type with corresponding gauge requirements in accordance with SMACNA 

recommendations.

D. VOLUME DAMPERS

1. Locations:

a. Install volume dampers at points on supply, return, and exhaust systems where 

branches extend from larger ducts.

b. Install volume damper upstream/downstream of each supply, return or exhaust air 

device, register or grille.

c. Volume dampers shall be in accessible locations for testing, balancing, and 

adjusting purposes. Coordinate with reflected ceiling plans.

2. Lined Ductwork – 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.

3. Install steel volume dampers in steel ducts.

4. Install aluminum volume dampers in aluminum ducts.

5. Set dampers to fully open position before testing, adjusting, and balancing.

E. PRESSURE DIFFERENTIAL GAUGES

1. Install air filter pressure differential gauges in a readable location on or near the air 

handling unit, filter housing or as otherwise indicated on the drawings.
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F. ACCESS DOORS

1. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and 

maintaining accessories and equipment at the following locations:

a. On both sides of duct coils.

b. At outdoor-air intakes and mixed-air plenums.

c. At drain pans and seals.

d. Downstream from manual volume dampers, control dampers, backdraft dampers, 

and equipment.

e. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible 

links.  Access doors for access to fire or smoke dampers having fusible links shall 

be pressure relief access doors; and shall be outward operation for access doors 

installed upstream from dampers and inward operation for access doors installed 

downstream from dampers.

f. For control devices requiring inspection.

g. Elsewhere as indicated.

2. Install access doors with swing against duct static pressure to ensure closure.

3. Label access doors according to Division 23 Section "Identification for HVAC System" 

to indicate the purpose of access door.

G. FLEXIBLE CONNECTORS

1. Location: Install flexible connectors to connect ducts to equipment.

2. For fans developing static pressures of 5-inch w.g. and more, cover flexible connectors 

with loaded vinyl sheet held in place with metal straps.

H. FLEXIBLE DUCTS

1. Connect flexible ducts to metal ducts with Panduit straps or stainless-steel clamps.  End 

of the insulation and jacket shall be sealed to the metal duct with double wrapped duct 

tape.  Maximum length of flexible duct shall be:

a. Terminal units to supply ducts – 3 ft.

b. Air devices to ducts – 7 ft.

2. Flexible duct installation locations:

a. Shall be installed:

1) At final air devices above accessible ceilings. 

b. Shall not be installed:

1) Where ductwork is exposed.

2) Above inaccessible ceilings – coordinate with reflected ceiling plan.

3) Through any wall, ceiling, floor, or fire rated assembly.

4) In the immediate vicinity of, and connecting to, air devices in fire rated 

ceilings where the assembly details require steel ductwork.
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I. SOUND ATTENUATORS

1. Return Air Canopy – Install above return air device per manufacturer’s recommendations 

in lieu of shop-fabricated plenum per detail. 

END OF SECTION 23 3300
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SECTION 23 3400 - FANS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Inline Square Centrifugal Fan. 

2. Downblast Power Roof Ventilator. 

B. Related Sections

1. 23 0513 Electrical Requirements for HVAC Equipment

2. 23 0531 Equipment Drives

3. 23 0548 Vibration Control

1.2 SUBMITTALS

A. Product Data: Include rated capacities, furnished specialties, and accessories for each type of 

product indicated and include the following:

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection.

C. Operation and maintenance data.

1.3 QUALITY ASSURANCE

A. Fans shall be constructed, rated and labeled in accordance with AMCA Standard 210-67.  Fans 

shall be statically and dynamically balanced throughout the operating range.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use.

C. NEMA Compliance: Motors and electrical accessories shall comply with NEMA standards.

D. UL Standard: Power ventilators shall comply with UL 705.

E. ASHRAE 90.1 Section 6 “Heating, Ventilating, and Air Conditioning”. 

1. Fractional Horsepower Fan Motors – Motors 1/12 hp or greater and less than 1 hp shall 

be electronically commutated motors (ECM).
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PART 2 - PRODUCTS

2.1 GENERAL

A. Fans shall be provided as specified below and shown on the drawings, complete with motors, 

drives and associated devices.

B. All fans of any one listed type shall be of the same manufacturer.

C. Drives - All fans shall be direct drive. Fans with motors 1/12 hp or greater and less than 1 hp 

shall be ECM type. 

D. Motor HP shall be sufficient to handle the full load of the fan, including drive losses, at the 

selected condition without exceeding the motor rating.  In no case shall the motor size be less 

than shown without prior approval from the Engineer. 

E. Backdraft dampers are to be gravity type. 

F. All fans shall be provided with a Hand/Off/Auto controller from the unit manufacturer.

2.2 MOTORS

A. Refer to Section 23 0513 - Electrical Requirements for HVAC Equipment

2.3 INLINE SQUARE CENTRIFUGAL FAN

A. Construction – Backward inclined fan wheel, direct drive ECM motor, as indicated, motor 

disconnecting means and inlet cone. Housing shall be constructed of square galvanized sheet 

metal with 1” acoustical lining.

B. Mounting – Mounting brackets with neoprene vibration isolators for suspension mounting.

C. Direct drive units shall have motor out of the air stream and be furnished with a solid state 

speed controller with off position, and cover plate.  The speed controller shall be turned over to 

the Electrical Contractor for installation.

D. Finish – The exterior of the fan shall be galvanized.

E. Refer to the drawings for capacities, arrangement, class and other features and accessories.  

Fans shall be manufactured by:

1. Acme

2. Carnes

3. Cook

4. Greenheck

5. Twin City Fan
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2.4 DOWNBLAST POWER ROOF VENTILATOR

A. Construction – Power roof ventilator shall consist of a spun aluminum weather hood, 

counterflashing base, vertical shaft open centrifugal wheel, direct drive ECM, motor 

disconnecting means in the motor compartment, motorized backdraft damper and bird screen.

B. Finish – The exterior of the fan shall be galvanized.

C. Mounting – A 14” high insulated metal roof curb with straight edges and wood nailer on top 

shall be provided with each fan.  Provide wood cant strips around the curb only if recommended 

for the roofing system.

D. Refer to the drawings for capacities, arrangement, class and other features and accessories.  

Fans shall be manufactured by:

1. Greenheck

2. Cook

3. Carnes

4. PennBarry

5. Twin City Fan

2.5 INSTALLATION

A. Install fans and roof curbs level and plumb, in accordance with manufacturer’s written 

instructions.  

B. Support units as described below using the vibration control devices specified herein and in 

Section 23 0548 Vibration Control.

1. Roof curb mounted units: Set unit on the curb and fasten the fan base to the curb.

2. Suspended unit: Suspend unit from structural steel support frame using threaded steel 

rods and vibration isolation springs.

C. Arrange installation of fans to provide access space around fans for service and maintenance.

D. Adjust damper linkages for proper damper operation.  Motorized backdraft dampers are to be 

wired by the Electrical Contractor to open when the fan operates.

E. Perform the following operations and checks before start-up.

1. Remove shipping blocking and bracing.

2. Verify unit is secure on mountings and supporting devices and that connections for 

piping, ductwork and electrical are complete.  Verify proper thermal overload protection 

is installed in motors starters and disconnects.

3. Verify proper motor rotation direction and verify fan wheel free rotation and smooth 

bearings operations. Align belts and reinstall belt guards.
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4. Lubricate bearings, pulleys, belts and other moving parts with factory-recommended 

lubricants.

5. Verify manual and automatic volume control, and fire and smoke dampers in connected 

ductwork systems are in the fully-open position.

F. Mechanical equipment and supports that are exposed to wind shall be designed and installed to 

resist the wind pressure determined in accordance with the building codes. Refer to 

specification 23 0530 for additional requirements. 

END OF SECTION 23 3400
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SECTION 23 3600 - AIR TERMINAL UNITS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Single-duct air terminal units

1.2 SUBMITTALS

A. Product Data:  For each type of product indicated, include rated capacities, furnished specialties, 

sound-power ratings, and accessories.

B. Operation and maintenance data.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use.

B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 

Equipment" and Section 7 - "Construction and Startup."

C. NFPA Compliance:  Install air terminal units according to NFPA 90A, "Standard for the 

Installation of Air Conditioning and Ventilating Systems."

D. Terminal units shall be certified to comply with ARI Standard 880.

PART 2 - PRODUCTS

2.1 GENERAL

A. Unit sizes (inlet duct dimension) shall conform to those listed on the drawings except where 

larger size is required (or smaller size is acceptable) to meet noise or operational requirements.  

Resultant noise level from the control unit, ductwork and diffusers, as a system, shall not exceed 

a room NC level of 25 from both airborne and radiated noise, based on a 10 db room absorption 

coefficient, with 1.5” s.p. differential across the unit at maximum cfm setting. Sound 

performance shall be ARI certified.

B. Pressure drop thru the terminal unit and hot water coil shall not exceed the maximum drop listed 

on the drawings.  The coil face area shall be upsized if necessary to meet this requirement.  The 

terminal unit casing shall be correspondingly upsized or the larger coil furnished separately.  
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For a separately furnished coil and intervening duct transition, with internal insulation same as 

that in the terminal unit casing, shall be provided.

2.2 COMPONENTS AND ACCESSORIES

A. Casing Construction – Unit casing shall be 22-gauge minimum thickness, galvanized or 

galvannealed sheet metal with beaded round inlet duct connection. Provide galvannealed 

construction for use in exposed locations for field application of paint. 

B. Casing Liner – Casing shall be lined internally with:

1. Material – Unit casing liner shall be of the following construction:

a. Standard Construction – 1” thick, 4 p.c.f. dual density aluminum foil faced rigid 

fiberglass board/1” thick fiber free foam lining. 

b. Mylar, Tedlar or similar facing materials are not acceptable.  

2. In lieu of foil facing, sheet metal liner may be provided.  

3. Acoustical considerations must be fully addressed.

4. Performance – Minimum R-Value = 4.0. 

5. Sealing & Enclosure – Edges, joints and other exposures shall be additionally coated with 

approved sealants and/or protected with metal edging.

6. Compliance – Insulation and facing lining shall meet:

a. UL 181 air erosion/ mold growth & humidity standards.

b. UL 723/NFPA 90A for 25/50 fire and smoke requirements. 

c. ASTM C665 biological and fungi standards.

C. Fan Blower (Fan Powered Units Only) – Blowers shall be constructed of steel with forward 

curved blades, dynamically balanced wheels and direct drive motor. Unit shall include a 

backdraft damper at the fan section outlet to prevent cold primary air from flowing back 

through the fan into the ceiling plenum.   Motor shall be an ECM DC brushless motor complete 

with and operated by a single-phase integrated controller/inverter that operates the wound stator 

and sensor motor position to electronically commutate the stator.  All motors shall be designed 

for synchronous rotation.  Motor shall maintain a minimum of 70% efficiency over its entire 

operating range.  Motor shall be direct coupled to the blower.  Provide isolation between the 

motor and the blower assembly.  Unit shall include a manual fan speed control for field 

adjustment of fan air flow set point.

D. Electrical Reheat Coils

1. Certifications – Coil shall be ETL listed to UL 1995 approved and provided by the 

terminal unit manufacturer.

2. Coil Construction – Open coil heater elements of high grade 80/20 resistance wire, 45 

watts per square inch maximum density.  

3. Control Panel Enclosure - Safety and control devices shall be mounted in a NEMA 250 

Type 1 control panel attached to the coil.  Devices shall include:

a. Power disconnect switch with “dead front” feature associated with the hinged 

cabinet door,

b. Magnetic contactor(s)

c. Primary automatic reset high temperature limit switch, 

d. Secondary manual reset high temperature limit cutout, 

e. Minimum differential pressure air flow switch, 

f. Fused control transformer,

g. Terminal strips for power and control wiring.  
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h. Silicon-controlled-rectifier (SCR) controller. 

4. Wiring – The coil and devices shall be factory wired.  Control wiring shall be arranged to 

ensure that the damper actuator and contactor(s) are properly sequenced for control.

5. Insulation – Coil to be provided with fiberglass insulation from factory.

6. Electrical Connection – Units with Fan motors and electric reheat coils shall be provided 

with a single point power connection.

E. Air Flow Control Damper or Valve – Damper or valve shall have linear control characteristics 

and shall be 16-gauge galvanized steel or extruded aluminum with gasketing and self-

lubricating bearings.

F. Velocity Sensor – Multi-point averaging type.  The velocity sensor shall be mounted in the inlet 

air stream and shall amplify the air flow signal to provide accurate control at low, as well as 

high, inlet static pressure conditions.  The required minimum static pressure of the volume 

regulator shall not exceed 0.25 in. w.g. for proper operation.

G. Air Flow Taps – Taps and differential pressure airflow device shall be provided to enable direct 

reading of total and static pressures.  A conversion chart shall be attached to each unit to convert 

pressure readings to air flow quantities.

H. Bottom Access Doors – Units with a heating coil section shall be provided with an access door 

on the upstream side of the coil. Access doors shall be insulated type with edge seals and either 

snap or quarter-turn sash latches, screws will not be acceptable. Access doors shall be provided 

at the bottom of the unit unless otherwise noted. 

I. Air Leakage – Casing leakage and damper leakage shall each not exceed 2% of maximum air 

flow cfm at 3.0” s.p. differential across the unit.

J. Controls Enclosure – Units installed in a return air plenum shall have a sheet metal housing to 

enclose non-plenum-rated control devices and wiring which are mounted on the exterior of the 

casing.

2.3 MANUFACTURERS

A. Units shall be manufactured by:

1. Price

2. Titus

3. Tuttle & Bailey

4. Enviro Tech

5. Krueger

6. Trane
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Unit Supports – Support the units on all four (4) corners from the building structure with 

galvanized steel cable and duct trapeze hanger, Gripple #DT2 or #BT2, attached to bottom of 

terminal unit.   See drawing details for attachment of cables to building structure.

B. Unit Access Coordination

1. Coordinate unit locations with ceiling components, light fixtures, and other equipment, 

services, elements or obstructions to ensure adequate clearance for access and servicing. 

2. Provide ceiling access panels where the ceiling system does not afford ready access.  

3. Coordinate right/left hand connections prior to placing order.  Units ordered with coil 

connections and/or control enclosure boxes on inaccessible sides shall be re-ordered, the 

mounting of units “up-side-down” is not acceptable. 

C. Electrical Connections – Coordinate power connections with the E.C. where required. 

D. Temperature Controls Devices 

1. The Temperature Controls Contractor shall furnish the following:

a. The digital controller

b. Damper operator and linkage

c. Space temperature sensor

d. Duct mounted discharge air temperature sensor.

2. The digital controller, damper operator and linkage, furnished by the Temperature 

Controls Contractor, are to be sent to the terminal unit manufacturer for factory 

mounting. Coordinate accordingly.

3. Refer to the Temperature Control specification sections and Drawings for additional 

control devices and points and coordinate to provide a complete and operational system.

END OF SECTION 23 3600
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SECTION 23 3713 - DIFFUSERS, REGISTERS, GRILLES, & LOUVERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Grilles

2. Registers

3. Diffusers

B. Related Sections:

1. Division 23 Section "Air Duct Accessories" for fire and smoke dampers and volume-

control dampers not integral to diffusers, registers, grilles, and return air canopies. 

1.2 SUBMITTALS

A. Product Data:  For each type of product indicated, include the following:

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, Register, and Grille Schedule: Indicate drawing designation, room location, 

quantity, model number, size, and accessories furnished.

PART 2 - PRODUCTS

2.1 GRILLES, REGISTERS AND DIFFUSERS

A. Air outlet and inlet devices shall be equal to those specified by catalog number and description 

in the schedule on the drawings. Damper operators shall be concealed screw type. An auxiliary 

mounting frame shall be furnished with each grille and register except those mounted on 

exposed ducts or in lay-in application.

B. Linear “T” bar air supply diffusers shall be slotted diffusers with fixed air pattern control 

complete with a galvanized sheet metal supply plenum having a round or oval duct connection 

and 1/2” neoprene coated fiberglass insulation on the interior. The unit shall be designed to 

mount on or alongside the ceiling “T” bar and shall include flanges on both sides of the diffuser 

to support the ceiling tiles. Additional “T” bars matching those of the ceiling system shall be 

provided by the HVAC Contractor if the diffuser does not have these flanges. Units shall have a 

center notch where required to accommodate intervening “T” bars.

C. Manufacturers:

1. Price

2. Titus
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3. Tuttle & Bailey

4. Krueger

PART 3 - EXECUTION

3.1 INSTALLATION

A. Ceiling System Verification – The Contractor shall be responsible for comparability of ceiling 

mounted devices with the ceilings and suspension systems (lay-in, concealed spline, plaster, 

drywall, etc.). Verify with architectural drawings. Provide appropriate mounting frames.

B. Alignment and Supports – Carefully align square and rectangular devices with the vertical and 

horizontal building lines. Diffusers shall be attached rigidly to the ductwork. Where connected 

by flexible ducts, special flexible duct supports shall be provided, either from the ceiling 

suspension system or by independent suspension wires or rods from the building structure.

C. Air Balancing – Each ducted air device shall be provided with a balancing damper, located 

either at the run-out duct to the final air device for accessible locations or an integral damper at 

the air device for inaccessible locations. Transfer air devices are not required to have balance 

dampers, unless noted. Duct mounted air devices shall be provided with standoff frame and 

integral balance damper or scoop style damper, as noted. Refer to drawings for other specific 

instances.

D. Painting – Paint interior visible surface of ductwork and plenums behind grilles, registers, 

diffusers and louvers flat black, as needed, to eliminate the sight of shiny surfaces.

END OF SECTION 23 3713
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SECTION 23 7413 – PACKAGED, OUTDOOR, AIR HANDLING UNIT

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes packaged, outdoor, central-station air-handling units (rooftop units) with 

the following components and accessories:

1. Casing.

2. Fans.

3. Air Filtration.

4. Coils

5. Refrigerant Circuit Components.

6. Gas Furnace.

7. Electrical power connections and Devices.

8. Controls.

9. Unit Accessories.

10. Roof curbs.

1.2 SUBMITTALS

A. Product Data: Include manufacturer's technical data for each RTU, including:

1. Rated capacities, 

2. Dimensions, weight loadings, required clearances, 

3. Characteristics, 

4. Furnished specialties,

5. Electrical characteristics,

6. Connection requirements,

7. Accessories

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection.

1. Wiring Diagrams: Power, signal, and control wiring.

2. Provide computer generated fan curves with specific operating point clearly plotted.

3. Manufacturer’s installation instructions.

C. Operation and maintenance data.

D. Warranty.

1.3 QUALITY ASSURANCE

A. ARI Compliance:
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1. Comply with ARI 210/240 and ARI 340/360 for testing and rating energy efficiencies.

2. Comply with ARI 270 for testing and rating sound performance. 

3. Comply with ARI 1060 for testing and rating of energy recovery module.

B. ASHRAE Compliance:

1. Comply with ASHRAE 15 for refrigerant system safety.

2. Comply with ASHRAE 33 for methods of testing cooling and heating coils.

3. Comply with applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 

Equipment" and Section 7 - "Construction and Startup."

C. ASHRAE/IESNA 90.1-2019 Compliance: Applicable requirements in ASHRAE/IESNA 90.1, 

Section 6 - "Heating, Ventilating, and Air-Conditioning."

D. NFPA Compliance: Comply with NFPA 90A and NFPA 90B.

E. UL Compliance: Comply with UL 1995.

F. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use.

G. Motors 1 HP and larger shall be “premium efficiency” series motor.

1.4 WARRANTY

A. Special Warranty: Manufacturer’s standard form in which manufacturer agrees to replace 

components of units that fail in materials or workmanship within specified warranty period.

1. Warranty Period for Compressors: Manufacturer’s standard, but not less than five (5) 

years from date of Substantial Completion.

2. Warranty Period for Gas Furnace Heat Exchangers: Manufacturer’s standard, but not less 

than ten (10) years from date of Substantial Completion.

3. Warranty Period for Solid-State Ignition Modules: Manufacturer’s standard, but not less 

than three (3) years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

following:

1. Daikin (Rebel)

2. Trane Inc. (Intellipak)

3. York/JCI (Premier)

4. Carrier
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2.2 CASING

A. Exterior Casing Material: Galvanized steel with factory-painted finish, with pitched roof panels 

and knockouts with grommet seals for electrical and piping connections and lifting lugs.  Panels 

shall be easily removable for servicing all components.

A. Unit casing construction shall be double wall, 2” thick with minimum R-13 foam insulation.

B. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in 

ASHRAE 62.1.

2.3 FANS

A. Air Circulating Fans

1. Fan section(s) shall contain, fan, motor, drive components and accessories.  Motor and 

drive shall be mounted with the casing and isolated.  Fan shall be airfoil plenum type 

with electronically commutated motor (ECM).  See fan duty and HP requirements listed 

on the drawings.

2. Integrated drive shall be provided for each fan array.  Drive to be mounted on door side 

of fan section and to include fused disconnect with a motor starter.  Drives are to be 

accessible through a hinged door assembly complete with a single handle latch.  The unit 

manufacturer shall install all power and control wiring.

3. The drive output shall be controlled by the factory installed main unit control system and 

drive status operating speed shall be monitored and displayed at the main unit control 

panel.  The supply and exhaust fan drive outputs shall be independently controlled in 

order to provide the control needed to maintain building pressure control.

4. All drives shall be factory run tested prior to unit shipment.

5. The fan array will be arranged with high performance direct drive, single inlet, plenum 

fans with backwards inclined, high efficiency welded-aluminum or high-performance 

composite impeller with galvanized or aluminum support frame.  Manual blank-off plates 

shall be provided to block fan airflow, one plate to be provided per array. Backdraft 

dampers shall be provided to block fan airflow in lieu of blank-off plates.

6. The fans are driven by long-life, low-temperature brushless DC electronically 

commutated motor (EC-Motor) with external rotor and integrated maintenance-free 

electronic circuitry and electronics. The motor is manufactured with maintenance-free, 

permanently lubricated ball bearings and shall be statically and dynamically balanced in 

accordance with ISO 1940 part 1.  The motor should be closed, protection level IP 54, 

thermal class 155 with permissible operating temperature of -13°F to 140°F.  Motor 

efficiency class shall comply with IE4.  Fan characteristic curves indicate measurements 

on a chamber test in accordance with ISO5801. The three phase external rotor motor 

integrated into the fan hub meets the requirements for circulating electric machines set 

forth in DIN EN 60 034-1 (VDE 0530 Part 1).

7. ECM Motors: Provide a single control panel consisting of motor overloads, one for each 

fan, and DDC control input for fan control.   All power and control wiring from control 
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panels shall be provided by the unit manufacture as specified above.  Panels shall be 

designed and wired to accept a single point power and controls connection by the 

respective trade contractors.

B. Condenser Fans – Either ECM or VFD direct driven propeller type with wire guards.

2.4 Exhaust Fans – Unit shall be furnished with an exhaust fan and damper for powered venting, 

controlled in conjunction with the economizer and minimum outdoor air requirements. Fan shall 

be ECM. AIR FILTRATION

A. Minimum arrestance according to ASHRAE 52.1, and a minimum efficiency reporting value 

(MERV) according to ASHRAE 52.2.

1. Pre-Filter: 2” Cartridge MERV 8

2. Final Filter: 4” Cartridge MERV 14

B. Filter sections shall be provided with adequately sized access doors to allow easy removal of 

filters.  Filter removal shall be from one side as noted on the drawings through a slide track. 

Provide sealing spacers as required on filter rack. 

2.5 COILS

A. Evaporator and Condenser Refrigerant Coils:

1. Coils shall be constructed of copper tube, aluminum fin, copper headers. Fins constructed 

of aluminum or copper shall be rippled for maximum heat transfer and shall be 

mechanically bonded to the tubes by mechanical expansion of the tubes.  The coils shall 

have a stainless-steel casing.  All coils shall be factory leak tested with air at 300 psig 

while immersed in an illuminated water tank.

2. Refrigerant evaporator type coils shall be equipped with distributors connected to the coil 

by copper tubes.  Where a hot gas bypass is required, the inlet shall be at the refrigerant 

distributor. Expansion valves and related accessories are to be factory installed and 

tested.

3. Refrigerant coils with multiple compressors shall be alternate tube circuited in order to 

distribute the cooling effect over the entire coil face at reduced load conditions.  

Provision for use of thermal expansion valves must be included.

4. Coils shall be factory tested with air at 450 psig while immersed in an illuminated water 

tank.

2.6 REFRIGERANT CIRCUIT COMPONENTS

A. Compressor:  

1. Hermetic, scroll, mounted on vibration isolators; with internal overcurrent and high-

temperature protection, internal pressure relief, and crankcase heater.
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2. Minimum one unit compressor shall be inverter duty rated.

B. Refrigeration Specialties:

1. Refrigerant: R-32 / R-513A / R-454B

2. Expansion valve with replaceable thermostatic element.

3. Refrigerant filter/dryer.

4. Manual-reset high-pressure safety switch.

5. Automatic-reset low-pressure safety switch.

6. Minimum off-time relay.

7. Automatic-reset compressor motor thermal overload.

8. Brass service valves installed in compressor suction and liquid lines.

9. Liquid line filters.

C. Refrigerant Detection & Mitigation Control

1. Refrigerant systems with an A2L or higher flammability classification, as defined in 

ASHRAE Standard 15 and 34, shall be equipped with a refrigerant leak detection system. 

The leak detection system shall provide the following mitigation controls to ensure there 

is never a buildup of refrigerant greater than the lower flammability of the respective 

refrigerant. The following shall occur 

a. Activate refrigerant system safety shut-off valves to reduce releasable refrigerant 

charge.

b. Energize the air circulation fan(s). 

c. De-energize potential ignition sources, including open flames (direct and indirect 

gas furnaces) and unclassified electrical sources of ignition with apparent power 

rating greater than 1kVa, where the apparent power is the product of the circuit 

voltage and current rating.

2.7 GAS FURNACE

A. Description – Heating units shall be indirect natural gas fired approved for both sea level and 

high-altitude areas.  The entire package should be factory assembled, piped and wired, including 

damper controls, fan controls, and all other miscellaneous controls and accessories shall be 

approved by an independent testing authority, and carry the approval label of that authority as a 

complete operating package. All units must exceed the ASHRAE 90.1 requirement of steady 

state efficiency at low fire. Operating natural gas pressure at unit(s) manifold shall be 7" w.c. 

Gas fired units shall be approved for operation in -40 deg. F locations.

B. Compliance 

1. ANSI Z21.47 

2. NFPA 54.

3. Gas manifolds shall be provided to IRI standards.

4. CSA Approval: Designed and certified by and bearing label of CSA. 

C. Burner

1. Fuel – Natural Gas.

2. Burner Assembly – Constructed from stainless steel, blow-through, positive pressure 

type.
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3. Ignition – Electronically controlled electric spark or hot-surface igniter with flame sensor. 

Intermittent pilot ignition system to provide a high seasonal efficiency.  

4. Flame surveillance shall be with a solid-state programmed flame relay c/w flame rod.  

5. The burner and gas train shall be in a cabinet enclosure.  

6. Insulation in the burner section shall be covered by a heat reflective galvanized steel 

liner.  

7. Power Vent – Integral, motorized centrifugal fan interlocked with gas valve. Atmospheric 

burners, or burners requiring power assisted venting are not acceptable.

8. Modulation – Unit shall have a modulating gas burner. Capable of modulation between 

10% - 100% fire rate. 

D. Heat-Exchanger:  

1. Type – Primary drum and multi-tube secondary assembly constructed of titanium 

stainless steel with multi-plane metal turbulators and shall be of a floating stress relieved 

design.  Heat exchanger shall be provided with a stainless-steel condensate drain pan and 

connection. The heat exchanger casing shall have 1" (25mm) of insulation between the 

outer cabinet and inner liner. Blower assemblies close coupled to duct furnace type heat 

exchangers are not acceptable.

E. Safety Controls:

1. Gas Control Valve: Modulating.

2. Gas Train: Single-body, regulated, redundant, 24-V AC gas valve assembly containing 

pilot solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff.

2.8 ELECTRICAL POWER CONNECTION & DEVICES

A. Provide for single connection of power to unit (unit-mounted fused disconnect switch provided 

by the EC accessible from outside unit). 

B. 115V control-circuit transformer with built-in overcurrent protection provided with unit.

C. Provide an exterior mounted GFCI receptacle and interior unit light circuit, dedicated circuit 

provided by E.C.

D. SCCR Minimum Rating - 10K AIC.

2.9 CONTROLS

A. Unit Controls – Units shall be provided from the factory with a microprocessor controller which 

only controls:

1. The unit refrigeration circuit and condenser fan components. The refrigeration system 

shall accept an analog input which allows the building controls system to modulate the 

refrigeration system capacity. 

2. The modulating gas furnace controls

3. The refrigerant monitoring system

B. Unit Terminal Strip – The unit manufacturer shall provide all airside devices, control points and 

wiring to a unit mounted terminal strip for low voltage controls including:

1. Supply/return/exhaust fans, 
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2. Dampers, 

3. Temperature, humidity and pressure sensors and switches

4. Airflow measuring stations

5. High pressure and high temperature cutouts.

C. Direct Digital Control System – Additional control equipment, devices and sequence of 

operations are specified in Division 23 Section "Direct Digital Control System" and on the 

drawings. All other unit control devices should be mounted and wired by the HC/TC.

2.10 UNIT ACCESSORIES

A. Dampers

1. Dampers shall be extruded aluminum with aluminum frame.  Dampers shall be low leak 

with extruded EPDM blade seals. Dampers shall be AMCA rated for Leakage Class 1A 

at 1 in. w.g. static pressure differential.  Standard air leakage data to be certified under the 

AMCA Certified Ratings Program.

2. All dampers shall be motorized with actuators mounted and wired to the controls terminal 

strip in the factory.

3. Dampers shall be as follows:

a. Outdoor Air – Opposed Blade

b. Return Air – Parallel Blade

c. Relief/Exhaust Air – Parallel Blade

B. Electrical Receptacle – Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent 

protection.  Include transformers if required. Outlets shall be energized even if the unit main 

disconnect is open.

C. Filter Differential Pressure Switch – Switch with sensor tubing on either side of filter.  Set for 

final filter pressure loss.

D. Unit Lights – Unit-mounted LED service lighting inside of unit cabinets with exterior mounted 

light switch.

E. Condenser Coil Guards – Painted, galvanized-steel wire.

2.11 ROOF CURBS

A. 14” Roof curb for each roof mounted unit shall be furnished with the unit, fabricated of steel 

with insulation, wood nailer, counterflashing, cant strip and seals for a watertight installation.

PART 3 - EXECUTION

3.1 INSTALLATION

A. The General Contractor shall install required steel framing for units prior to roof curb 

installation. Coordinate location of steel according to actual rooftop unit dimensions as ordered.
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B. The roof curb shall be set in place, shimmed level and secured.  After the roofing contractor 

applies the roofing membrane to the curb, the unit shall be set in place and the installation 

completed . Make final ductwork connections.

C. Mechanical equipment and supports that are exposed to wind shall be designed and installed to 

resist the wind pressure determined in accordance with the applicable building codes. Refer to 

specification 23 0530 for additional requirements. 

D. Refer to drawings for condensate drain and trap height requirements. Provide a spill block on 

top of additional pieces of roofing material or pipe to local storm drain. 

E. The Electrical Contractor will provide power wiring through a fused disconnect switch to one 

set of power terminals in each unit.  All other power and control wiring required for the 

completion of the systems shall be furnished and installed by the HVAC Contractor.  All wiring 

shall be furnished and installed by the HVAC Contractor.  All wiring shall be run in ½” and 

larger conduit in accordance with applicable provisions of the Electrical Specifications.

F. The PC shall provide all required gas accessories, including a shut-off valve, outside of the unit. 

END OF SECTION 23 7415
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SECTION 23 8239 - UNIT HEATERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Cabinet unit heaters with centrifugal fans and electric-resistance heating coils.

2. Wall & ceiling mounted unit heaters with propeller fans and electric-resistance heating 

coils.

1.2 SUBMITTALS

A. Product Data: Include rated capacities, operating characteristics, furnished specialties, and 

accessories for each product indicated.

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection.

1. Equipment schedules include rated capacities, furnished specialties, and accessories.

2. Plans, elevations, sections, physical dimensions, weight, and details.

C. Operation and maintenance data.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use.

B. ASHRAE/IESNA 90.1-2019 Compliance: Applicable requirements in ASHRAE/IESNA 90.1-

2019, Section 6 - "Heating, Ventilating, and Air-Conditioning."

PART 2 - PRODUCTS

2.1 CABINET UNIT HEATERS

A. Fan: Direct driven centrifugal with multi-speed permanent split capacitor motor having internal 

overload protection.

B. Electrical Disconnect:
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1. Fan speed control switch with “off” position mounted behind a hinged access door, 

factory wired.  The “off” position shall serve as a disconnecting means for both the fan 

motor and the controls.

C. Heating Coil: 

1. Electric Resistance – Non-glowing design consisting of special high temperature 

resistance wire enclosed in an INCOLOY sheath to which steel fins are furnace brazed. 

The heating elements shall be located directly in front of the blower discharge air for 

uniform heating. Overcurrent protection and limits controls for high-temperature 

protection.

D. Cabinet:  

1. Exposed units shall be constructed of galvanized steel, 16-gauge front and 20 gauge back 

and sides, with outlet and inlet grille as appropriate. Recessed units shall have 

overlapping cabinet or wall flange on all four corners. Exposed and recessed units shall 

have lockable access door.

a. Finish shall be baked enamel of colors selected by the Architect from the 

manufacturer’s standard decorator colors.

2. Concealed units shall have a discharge duct collar and where return duct is required, a 

return duct collar.

E. Filter: 1” pleated media throwaway, MERV 8 (Farr 30/30)

F. Controls: Low voltage transformer, unit on-off power switch, and low voltage wall mounted 

thermostat.

G. Manufacturers:  

1. Electric-Resistance

a. Berko

b. Chromalox, Inc.

c. Indeeco

d. Markel Products

e. Marley Engineered Products

f. QMark Electric Heating

g. Raywall

h. TPI Corporation

2.2 WALL & CEILING MOUNTED ELECTRIC RESISTANCE UNIT HEATERS

A. Fan: Direct driven propeller fan and single speed permanent split capacitor motor with internal 

overload protection.  Units shall have a wire fan guard.

B. Electrical Disconnect:

1. Toggle disconnect switch furnished and mounted on cabinet.
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C. Heating Element: Steel sheathed block with fin element. Overcurrent protection and high 

temperature protection.

D. Cabinet: Galvanized steel, 18 gauge, with extruded aluminum frame. Unit is recessed in wall. 

E. Safety: Automatic thermal overload cut-off to deenergize the unit if an over-temperature 

situation occurs. 

F. Controls: Integral temperature control thermostat.

G. Manufacturers:  

1. Berko

2. Chromalox, Inc.

3. Indeeco

4. Markel Products

5. Marley Engineered Products

6. QMark Electric Heating

7. Raywall

8. TPI Corporation

9. Trane.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Refer to drawings for arrangement, type, capacity, motor characteristics and other requirements.

B. Mounting

1. Install unit heaters to comply with NFPA 90A and manufacturer’s recommendations.

2. Horizontal, vertical and concealed suspended unit heaters shall be suspended from all 

four corners, from building structure with steel hanger rods and auxiliary angles and 

fastening devices. 

3. Wall mounted heaters that are recessed into the wall shall be provided with lintels as 

required by the Structural Engineer. Coordinate wall type, location and size as required.

4. Wall mounted heaters shall be provided with rough-in box and secured as required.

C. Access 

1. Cabinet unit heaters shall be provided with lockable access covers as required for 

disconnecting means and service. 

D. Temperature Controls

1. Wiring between the unit and wall mounted thermostats shall be run in conduit, furnished 

and installed by the HVAC contractor.  See Section 23 0914 “Control Wiring”.

2. Install wall-mounting 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.
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END OF SECTION 23 8239
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