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SECTION 01 11 00 - SUMMARY OF WORK 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Work covers replacement of water source heat pump serving the Superior Courtroom 1, 

second level of the old courthouse building. 

B. Base Bid work will include replacement of water source heat pumps with water source 

heat pumps.  Alternate bids will be provided to replace systems with air-source heat 

pump, ceiling grid and attic insulation.   

1.2 CONTRACTS 

A. Project shall be constructed under a single contract(s) that shall include the General, 

HVAC, Plumbing, Fire Protection, and Electrical work. 

1.3 WORK OF CONTRACTORS 

A. In addition to fulfilling Contract Requirements, Contractor shall fulfill the requirements 

of all drawings, specifications, and the requirements of the General Conditions, 

Supplementary Conditions, and Division 1, General Requirements, all of which are 

hereby made a part of each division and section of the project specifications. 

1.4 WORK BY OWNER 

A. Items not in contract: None 

B. Owner to remove and/or retain: None 

1.5 OWNER SUPPLIED PRODUCTS 

A. Owner's responsibilities: None 

1.6 CONTRACTOR'S USE OF SITE 

A. Access: Owner will provide access to site 

B. Time restrictions for performing work: See plans 

C. Utility outage and shutdown: See plans 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 
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Z e z w SECTION 01 23 00 - ALTERNATES/ALTERNATIVES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and other Division 1 specification sections, apply to this section. 

1.2 SUMMARY 

A. This section specifies administrative and procedural requirements for alternates. 

B. Definition: An alternate is an amount proposed by Bidders and stated on the Bid Form 

for certain construction activities defined in the Bidding Requirements that may be 

added to or deducted from the Base Bid amount if the Owner decides to accept a 

corresponding change in either the amount of construction to be completed, or in the 

product, material, equipment, systems, or installation methods described in the Contract 

Documents. 

C. Coordination: Coordinate related work and modify or adjust adjacent work as 

necessary to ensure that work affected by each accepted alternate is complete and fully 

integrated into the project. 

D. Notification: Immediately following the award of the Contract, prepare and distribute 

to each party involved, notification of the status of each Alternate. Indicate whether 

Alternates have been accepted, rejected or deferred for consideration at a later date. 

Include a complete description of negotiated modifications to Alternates. 

E. Schedule: A "Schedule of Alternates" is included under Part 3 of this Section. 

Specification sections referenced in the Schedule contain requirements for materials 

and methods necessary to achieve the work described under each Alternate. 

1. Include as part of each Alternate, miscellaneous devices, accessory objects, and 

similar items incidental to or required for a complete installation, whether or not 

mentioned as part of the alternate. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

A. Alternate Bid No. 1:   The contractor shall provide alternate price to replace wshp's 

with new split system heat pumps and dehumidifier as shown on plans.  This work 

includes power supply to new equipment including new panels, transformer and wiring.  

Replace existing supply and return ductwork and air distribution with new.  Provide 

test and balance report.  Provide new plywood on platform in attic. 

B. Alternate Bid No. 2:   Provide new spray foam insulation on roof structure and batt 

insulation on porch ceilings as shown on sheet A1.  Provide access doors in ceilings as 

required for application. Remove existing batt insulation on ceiling. 

C. Alternate Bid No. 3:  Remove and reinstall lay-in ceilings (grid and tile) to facilitate 

alternate #1 or #2.  Suspend lights as required.  Existing areas is protected with dry 

system heads in all ceilings.    

D. Alternate Bid No. 4:  Provide new 6" batt, R-30 insulation on top of all second floor 

ceilings.  Remove existing batt insulation.   

E. Alteranate Bid No. 5:  Clean existing ductwork and supply/return grilles to be reused in 

the base bid.   

F. Alternate Bid No. 6:  Owner preferred vendor for controls by Envirocon/CMS controls. 

END OF SECTION 
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SECTION 01 31 19 - PROJECT MEETINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 specification sections apply to this section. 

1.2 SUMMARY 

A. This section specifies administrative and procedural requirements for project meetings 

including but not limited to: 

1. Preconstruction conference. 

2. Coordination meetings. 

3. Progress meetings. 

4. Construction schedule. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 
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SECTION 01 50 00 - CONSTRUCTION FACILITIES & TEMPORARY CONTROLS 

PART 1 - GENERAL 

1.1 JOB CONDITIONS AND WORK SEQUENCE 

A. Contractor(s), Subcontractor(s), and Material Supplier(s) shall inform themselves as to 

conditions relating to the execution of work. Neglect of this requirement will not be 

accepted as cause for additional compensation and/or additional time for completion. 

B. Existing building will remain in operation during construction. Contractor shall 

schedule work in consultation with the Owner so there will be no interruption of 

existing building operations. 

1.2 SITE EXAMINATION 

A. The Contractor shall take all measurements related to the existing building as required 

for the new work and to locate existing utilities. Contractor shall contact the City, 

Owner, and all utilities to carefully review all records of exposed, concealed, and 

buried points of connections, as to location, size, type, depth, operating characteristics, 

etc., including but not limited to, electrical service, telephone service, and water, gas, 

and sewer lines. 

1.3 GRADES, LINES, AND LEVELS 

A. The Contractor shall lay out the building and establish all lines and levels for the work 

as required by drawings and specifications. The General Contractor shall maintain 

proper base lines, levels, and benchmarks outside or inside the building, where 

necessary, for the use by all trades. 

B. Each trade shall lay out and establish at the job all other lines and levels necessary for 

own work. 

C. The Contractor is responsible for coordination of work by all trades to ensure that 

potential conflicts are eliminated prior to installation beginning. 

1.4 SUBMITTAL PROCEDURES FOR SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES 

A. Shop Drawings: 
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1. Each Contractor shall prepare and submit shop drawings, where requested, to the 

Architect for review. All shop drawings shall bear verification of Contractor's 

review and approval prior to submittal. No work shall be fabricated by the 

Contractor except at Contractor's own risk, until shop drawings have been 

reviewed in accordance with review procedure. 

2. Corrections or changes indicated on shop drawings shall not be considered as 

extra work orders. Final drawings will be considered reviewed only if they bear 

the stamp and signature of Architect. 

3. Contractor shall be responsible for final distribution of reviewed shop drawings 

to the various Subcontractors or Trades. 

B. Samples: 

1. The Contractor shall furnish for review, with reasonable promptness, all samples 

as directed by the Architect. The Architect will review such samples, with 

reasonable promptness, only for conformance with the design concept of the 

project and for compliance with the information given in the Contract 

Documents. The work shall be in accordance with reviewed samples approved 

for design concept conformance. 

2. The Contractor shall submit transmittal letter requesting sample review and 

prepay transportation charges to Architect's office on samples forwarded. 

3. The Contractor shall order no material until receipt of written approval of shop 

drawing submitted. 

1.5 SITE LIMITS AND MATERIALS STORAGE 

A. Space Limitations: No areas outside construction limits may be used for any purpose 

by Contractor(s) or Subcontractor(s). 

B. Contractor(s) or Subcontractor(s) shall not store their materials or equipment on the 

structure or permit any part of any structure to be loaded to such an extent as to 

endanger its safety. 

C. Contractor(s) and Subcontractors(s) shall confine equipment, storage of materials, 

parking, and operations of their workers to limits indicated or by direction of Architect. 

Storage space will be confined to area of site. 

D. Store, place, and handle material and equipment delivered to job site to preclude 

inclusion of foreign substances or causing of discoloration. Pile neatly and compactly; 

barricade to protect public from injury. Protect materials as required to prevent damage 

thereto from weather or the ground. Should it be necessary at any time to move 

materials, sheds, or storage platforms, Contractor shall move same, as and when 

required, at Contractor's expense. 

E. Owner assumes no responsibility for materials stored in buildings or on site. Contractor 

assumes full responsibility for damage due to storage of materials. 

F. Repairing of areas used for parking, placing of sheds, offices, and storage of materials 

shall be done by Contractor at Contractor's expense. 
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G. Contractor's personnel shall not use the existing building for any purpose except as 

required to perform the work of this Contract unless otherwise specified. 

1.6 CLEANING 

A. General Cleaning: The Contractor and each Subcontractor shall remove rubbish and 

debris from the building site promptly as it accumulates but, in any case, not less 

frequently than each Friday afternoon. The Contractor shall perform an overall cleanup 

of the entire site including a broom cleaning of all appropriate surfaces as required but, 

in any case, not less frequently than each Friday afternoon. 

B. No burning of rubbish or debris will be allowed at site, nor shall rubbish at any time be 

thrown from structure. No debris shall be buried at the site. Do not dispose of wastes 

into streams or waterways. 

C. All dumpsters used on the project site shall have lids or canvas covers securely fastened 

to prevent debris from blowing about site. 

D. Keep streets and public roadways clean of dirt and mud tracked onto such surfaces by 

vehicles or equipment used or parked on construction site. 

1.7 PROTECTION 

A. The Contractor shall: 

1. Provide, and maintain fences, planking, guard lights, barricades, warning signs, 

and guards as necessary for protection of material storage, curbs, sidewalks, 

streets, drives, and adjoining property, public, and new building. Use caution at 

all times to protect persons against injury resulting from job operations, 

movement of materials, and standing equipment. 

2. Notify in writing, the Owners of corporate or private property that interferes with 

work and arrange with them for disposition of such property. 

3. Provide and maintain proper shoring and bracing to prevent earth from caving or 

washing into excavation, and/or undermining present building. Provide 

temporary protection around openings through and at floors and roofs. 

4. Provide and maintain proper shoring and bracing for existing underground 

utilities, sewer, etc., encountered during excavation work, to protect them from 

collapse or other type of damage until they are to be removed, incorporated into 

work of new building, or can be properly backfilled upon completion of new 

work. 

5. Protect trees, shrubs, lawn, and landscape work from damage. Provide guards 

and covering. Provide and maintain plank covering over walks, drives, newly 

installed service facilities, etc., to prevent damage by trucking or otherwise. This 

shall include areas outside of grading and/or construction limits. 

6. Provide protection against rain, snow, wind, ice, storms, or heat to maintain 

work, materials, apparatus and fixtures free from damage. At the end of a day's 

work, cover new work likely to be damaged. Remove snow and ice, as necessary 

for safety and proper execution of work. 
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7. Protect building from damage at all times from rain water, ground water, backing 

up of drains or sewers and other water. Provide pumps, equipment, and 

enclosures to provide this protection. 

8. Provide temporary fence or barricade at least 5'-0" high. Snow fencing or similar 

type fencing acceptable. Posts for fencing shall be spaced a maximum of 10'-0" 

OC. 

B. Each Contractor and Subcontractor shall protect own materials, work, and equipment 

not normally covered by above protection; protect work of other trades, adjust damage 

when performing work; protect work outside of building lines such as trenches and 

excavations, as specified above; when performing work, maintain protection provided 

above. Contractor causing damage to any work shall repair or replace damaged work at 

Contractor's expense. 

C. Work outside of property line shall be repaired in accordance with requirements of 

authority having jurisdiction. 

D. Provide temporary dust barriers as required to protect existing areas during work of the 

contract. 

1.8 TEMPORARY OFFICES/TRAILERS, EQUIPMENT AND SHEDS 

A. Offices/Trailers: The Contractor shall provide and maintain temporary watertight office 

of suitable size for use by Contractor, Subcontractors, and Architect. Contractor's space 

shall be as required for general use and to provide space and furnishings for project 

meetings. Telephone service in this office, local and long distance, shall be paid for by 

the Contractor. Location of office/trailer shall be approved by the Owner. 

B. Equipment: The Contractor shall provide and maintain a plain paper copier, telephone, 

and fax machine in the office for use by the Architect for job related business. The 

operating cost of all electronic equipment shall be paid for by the Contractor. 

C. Sheds: The Contractor and each Subcontractor shall provide sheds for storing tools and 

materials. Storage sheds shall be watertight and storm proof, and shall have floors 

raised above ground. The Contractor and each Subcontractor will be held responsible 

for water or storm damage to stored tools or materials. 

1.9 ENCLOSURES 

A. Definitions of Enclosures: 

1. Temporary: Sufficient preliminary enclosures of an area or structure, or of an 

entire building, to prevent entrance or infiltration of rain water, wind, and other 

elements, and which will prevent undue heat loss from within enclosed areas. 

2. Permanent: Stage of construction at which all moisture and weather protection 

elements of construction have been installed in accordance with the Contract, 

either for a portion of structure or for entire building. 
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B. The Contractor shall construct temporary enclosures as required during construction in 

areas where interior work may proceed. 

1. Temporary enclosures shall be provided and maintained by the Contractor until 

the areas temporarily enclosed become permanently enclosed. 

2. The Contractor shall remove temporary enclosures at completion of construction 

or when directed by Architect. 

3. Temporary enclosures shall consist of fire resistive plywood panels or one layer 

of 3-ply fire resistive, reinforced polyethylene film fastened to wood framework, 

consisting of fire resistant 2" x 4" fire resistive wood studs spaced 24" OC, 

securely spiked to wood plates top and bottom. Provide fire resistive intermediate 

girts between studs as required for fastening of plywood or film. 

4. Make suitable provisions for passage of air to permit proper drying out of 

building. 

5. Windows will not require temporary enclosures if glazed promptly when 

approved. If Contractor considers it impractical or is unable to glaze windows 

when approved, Contractor shall provide temporary enclosures as specified 

above. 

6. At the end of the day's work, the Contractor shall securely close temporary 

enclosures, supervise effectiveness of enclosures, see that every precaution is 

used to prevent unnecessary escape of temporary heat, and take additional 

precautions as may be directed by Architect. 

1.10 CONSTRUCTION HEAT AND VENTILATION 

A. The Contractor shall provide construction heat and ventilation as specified in enclosed 

areas throughout construction period as required to: 

1. Facilitate progress of work. 

2. Protect work and products against dampness and heat. 

3. Prevent moisture condensation on surfaces. 

4. Provide suitable ambient temperatures for installation and curing of finish 

materials. 

5. Provide adequate ventilation to meet health regulations for safe working 

environment. 

6. Prevent hazardous accumulations of dusts, fumes, mists, vapors, or gases in areas 

occupied during construction. 

B. The Contractor shall maintain, as construction heat, an even temperature of at least 

60ºF in the building or buildings under construction for all trades. 

1. No salamanders or open fires will be permitted in the building or buildings. 

C. The Contractor shall provide own fuel, apparatus, and heat as necessary for the thawing 

or heating of frozen ground and material, and in the case of the latter, sufficient heat 

shall be maintained until material incorporated in construction has set and all danger of 

frost has passed. 

D. The Contractor shall furnish, install, maintain, and operate oil or gas-fired, blower type 

portable heating units for providing construction heat. 
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1. Heating units shall be self-contained units and furnished in sufficient number and 

adequate capacity to conform to the requirements for construction heat stated 

above. 

2. Ventilation shall be adequate for specific operations, but not less than one (1) air 

change per hour in work areas. 

3. Each heating unit shall be properly vented if required to dissipate noxious fumes 

and prevent discoloration of building construction. 

4. Each heating unit shall be provided with the normal safety devices to prevent 

injury to building and workers. 

5. All oil or gas-fired equipment and methods used for construction heat, shall be 

presented to the Architect for review. 

6. All fuel oil and gas for self-contained units shall be provided and paid for by the 

Contractor. 

E. The Contractor, at all times, will be held responsible for the damage to all materials and 

work due to insufficient heat. The Contractor shall also remove all construction heating 

equipment upon conclusion of its use. 

1. NOTE: No new permanent equipment shall be used for construction heating 

unless in the opinion of the Architect's representative, the building and the 

mechanical work has progressed to a stage where the use of the new heating 

equipment would be expedient and permanent. The Contractor shall pay for all 

maintenance and attendance required for the permanent heating system up to the 

time of Substantial Completion. The Contractor shall pay the cost of fuel for the 

permanent system up to the time of Substantial Completion. The percentage of 

the utility bill to be paid by the Contractor shall be determined by the percentage 

of square footage of the total building that is being used for construction 

purposes as opposed to that being occupied by the Owner. 

F. The Subcontractor for the heating work shall have the heating system and units, as 

described by the Contract Documents, in place and ready for operation as soon as the 

Contractor has enclosed the building with glass and temporary wood doors that can be 

locked, has completed all interior masonry partitions, and has swept the building clean 

inside. The Subcontractor for the heating work shall, at this time, make available the 

contractual heating system for the purposes of construction heat and ventilation. 

G. The Subcontractor for the heating work shall provide specified filters in all air handling 

units before same are started up for use in furnishing construction heat and ventilation 

and shall maintain clean filters in the units for duration of construction heat and 

ventilation period. No fan units shall be run for construction heat without filters. 

H. Failure of the Subcontractor for heating work to make available the contractual central 

heating system shall in no way relieve the Contractor of the responsibility to provide 

heating and ventilating protection for all work. 

I. The Subcontractor for electrical work shall provide electrical services to the contractual 

heating units when they are ready for use. 
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J. When the building is ready to be accepted by the Owner, the Subcontractor for heating 

work shall leave the heating system and units clean and in proper and acceptable 

condition. All fan units for construction heat shall be provided with new filters by 

Subcontractor for heating and ventilating work. 

K. Guarantee period for contractual heating system and units shall not begin until date of 

Substantial Completion. 

L. The Contractor shall provide, without cost to the Owner, such ventilation as may be 

necessary during construction to adequately dry out the construction, and prevent the 

buildup of fumes, humidity, gases, etc., that may be detrimental to the construction. 

This will not alter any other provisions of this specification. 

M. Contractual duct systems shall not be used during construction unless such use is 

authorized in writing by the Architect. 

1.11 CONSTRUCTION ELECTRICITY 

A. The Contractor shall make the necessary application, pay all fees and charges, 

including power consumed, take out all permits and provide and maintain construction 

electric power service from sources other than the Owner, for power and light for all 

electric machinery and lights required for carrying on the work of all trades. Power 

service requirements shall be coordinated with all Contractors and be of size, phase, 

and voltage required for construction purposes, but in no case shall be less than 400 

amp, single phase, 120/240 volts, located at temporary office area with a separate 

meter. At the Owner's option, the Contractor may be permitted to pay all fees and 

charges including power consumed, take out all permits and provide and maintain 

construction electric power service by extending from the Owner's source and 

providing a separate meter. 

B. Existing power sources may be used for work in areas to be remodeled. The Contractor 

shall provide and maintain construction electricity as required for the Work by 

extending power feeder switches, etc., from the Owner's existing system. Owner will 

pay cost of power used. Do not connect any equipment requiring more than 110 volts to 

Owner's system. 

C. During the construction period, the Contractor shall provide and pay for all wiring, 

switches, outlets, lamps, etc., required to provide construction electric service for light 

and power throughout the building and shall maintain these services as the work 

progresses, providing the necessary temporary feeders and extensions therefrom to 

provide sufficient construction lighting and power in all spaces as required for carrying 

on the work of all contracts. 

D. All temporary wiring shall be erected and maintained by the Contractor in accordance 

with rules of the Underwriters Laboratory and the local electrical utility company, and 

shall be arranged as not to interfere with the progress of the work throughout the 

building. Remove all temporary wiring, etc., upon conclusion of its use. 
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E. Until permanent services are available, the Contractor shall provide construction 

electric services to all points not more than 50 feet from where the work is in progress. 

All extensions, controls, and equipment beyond the point of construction electric 

services shall be provided under the work of the respective contractors requiring such 

extensions. Subcontractors shall make their own arrangements with the Contractor for 

lighting their construction offices, sheds, or fabrication shanties. 

F. The Contractor shall provide wiring for single phase power for electric construction 

lighting and for normal equipment used by the various Subcontractors or trades. 

G. If a Subcontractor requires power different than initially agreed, Contractor shall 

arrange and pay for the necessary wiring and power needed. 

H. Heavy equipment such as welders, winches, air compressors, etc., shall be gasoline 

driven or energized from gasoline or diesel engine generators. This equipment shall be 

furnished and the fuel paid for by the party who requires this equipment. 

I. The Contractor shall maintain general lighting in all spaces not receiving sufficient 

daylight as required for safety. The Contractor shall furnish and maintain lamps 

required to properly light the work. 

J. Use of the permanent electrical system will be permitted for construction purposes as 

soon as use of construction services becomes impractical. However, any use of the 

permanent electrical system before the project is completed or accepted by the Owner, 

shall be subject to the approval of the Owner or Architect. If the permanent systems are 

permitted to be used prior to acceptance by the Owner, the Contractor shall remove all 

temporary work as rapidly as allowed by the installation of the permanent work. As the 

permanent electrical systems are put into service, the Contractor shall replace all 

burned out bulbs, tubes, and all other damaged elements, fixtures, receptacles, etc., and 

turn the entire system over to the Owner, whole and undamaged. 

1.12 CONSTRUCTION TELEPHONES AND FAX 

A. Cost of installation, removal, and all service charges for telephones and fax lines in the 

construction trailer shall be paid by the Contractor. 

1.13 CONSTRUCTION WATER AND SEWER 

A. The Contractor shall make arrangements for and furnish, at Contractor's expense, from 

sources within existing building, all water required for drinking and construction 

purposes, and shall install and maintain necessary supply connections and piping for 

same at such locations and in such manner as may be approved by Architect. Before 

final acceptance, temporary connections and piping shall be removed by the Contractor 

in a manner acceptable to the Architect. 
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1.14 CONSTRUCTION TOILETS 

A. The Contractor shall construct and maintain, in such manner and location as the 

Architect may approve, temporary toilet facilities for use by all personnel engaged in 

the work. Toilet facilities shall have approved plumbing fixtures and shall be serviced 

twice weekly; including emptying tanks, recharging with a germicidal and deodorizing 

solution, and scrubbing entire interior with a germicidal solution. Portable chemical 

units will be acceptable if they meet the above conditions. Permanent toilets shall not 

be used for temporary toilet facilities. 

1.15 TEMPORARY STAIRS, LADDERS, RAMPS, AND RUNWAYS 

A. Contractor shall provide and maintain temporary stairs, fixed ladders, ramps, chutes, 

and runways as required for proper execution of work by all trades. 

1.16 TEMPORARY ROADWAYS AND PARKING 

A. Contractor shall construct temporary access roads and parking area with limestone as 

required for the work of the project. Temporary roads and parking areas shall be 

located only where finished roads and parking areas are to be constructed and shall be 

maintained until building is complete or finish surfaces are installed. 

B. The Contractor shall construct parking area and access roads from the streets to the 

building with limestone. After completion of the building, Contractor shall scrape clean 

and level, leaving site ready for the finish grading, walks, drives, etc., as called for. The 

temporary roadway shall remain until all phases of construction have been completed. 

C. Construction personnel may park vehicles on site (within the limits of construction 

area) as directed by Owner. 

1.17 PROJECT SIGN 

A. The Contractor shall provide and maintain in good condition, a 4' x 8' x 3/4" thick 

exterior grade plywood sign. This sign shall contain the name of the Institution, Owner, 

Architect, and General Contractor. The sign shall remain until all phases of 

construction have been completed. No other signs will be permitted on the site, other 

than the Contractor's name on trailer or on the construction building. 

B. Paint the entire sign, frames, and supports, with a primer coat and one finish coat of oil-

based paint; colors as directed by the Architect. 

1.18 FIRE PROTECTION 

A. During the construction period, the Contractor shall provide and maintain adequate fire 

protection per requirements of jurisdictional authorities, for the construction site, for 

each floor of the building, and for Contractor's temporary offices. 
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B. In addition, each Subcontractor who maintains enclosed shed on premises for storage 

of materials or as workshop, or for convenience of workers, shall provide and maintain 

fire protection in each shed. 

1.19 REPLACEMENT OF BROKEN GLASS 

A. Contractor shall be held responsible for damaged, broken, or scratched glass and at 

completion of contract shall replace such glass without cost to Owner. Include existing 

glass damaged, broken, or scratched due to work of Contract. 

B. In general, glass which is merely cracked will be considered damaged due to faulty 

setting and shall be replaced by glass installer. 

C. It shall be the Contractor's prerogative to charge cost of replaced glass to the party 

responsible. Building shall be turned over to Owner with glazing work complete and in 

perfect condition. 

1.20 MANUFACTURER'S DIRECTIONS 

A. The Contractor shall apply, install, connect, erect, use, clean, and condition 

manufactured articles, materials, and equipment as directed by manufacturer unless 

specified to contrary. 

1.21 CUTTING AND PATCHING 

A. Cutting and patching requirements specified herein, apply to all sections and divisions 

of the specifications, and all drawings covering demolition, remodeling, and new 

construction work to be performed by the Contractor and Mechanical and Electrical 

Subcontractors. 

B. All on site welding shall conform to the requirements and techniques of FM Global 

Engineering Division. 

C. Portions of the existing structure where existing work is to be demolished or removed, 

and where new work is to be done, connections made, materials handled, or equipment 

moved and relocated, shall be temporarily protected. Temporary protection shall be 

such that the interior of existing structure will at all times be protected from dust and 

weather inclemency and interior heat and/or air conditioning conserved. Temporary 

openings in exterior walls shall be protected by temporary weatherproof closures. 

Contractor will be held responsible for any damage to the existing structure or contents 

due to the insufficiency of such protection. 

D. Cutting and Patching Requirements: 
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1. Where new work connects with present building and where remodeling of 

existing work occurs, the Contractor shall do all cutting, notching, keying, 

removal and trimming of existing construction required to make connections 

between the new and the old work and shall do all patching, repairing or 

refinishing of cut and immediately adjacent surfaces to provide a finish in 

conformance with industry standards and appropriate to finish materials intended 

to be used. 

2. Holes through existing floors, walls, and roofs for Mechanical and Electrical 

work shall be cut, patched, sealed, fire proofed, and flashed by the trade requiring 

the opening. 

3. Before breaking of surfaces, cut primary saw-cut 1" to 1-1/2" deep around areas 

where portions of work will be removed. Lines shall be straight. 

4. Materials and workmanship employed in patching, repairing, or refinishing 

existing surfaces and/or involving new construction shall conform to that of 

original work, unless otherwise shown or specified. 

5. Clean existing surfaces remaining exposed as a result of demolition work and/or 

new construction. Clean entire wall faces, floor surfaces, column faces, etc., 

using sandblasting, wire brushing, or carborundum wheel. Where dovetail or 

other insert slots are exposed, they shall be filled with grout. 

E. Keep property adjacent to buildings clean and free from accumulation of rubbish. 

Remove excess debris resulting from demolition operations, as it accumulates. 

F. Walls, floors, etc., required to carry the excess weight of stored materials and 

equipment during demolition, removal and remodeling work, or which will be 

subjected to undue pressure from waste material, shall be shored or braced to withstand 

these excess loads. 

1.22 CODE REQUIREMENTS 

A. The Contractor shall conform to all requirements of local, state, and national codes, 

laws, ordinances, and utility company requirements and other regulations having 

jurisdiction over this installation. 

B. If there is a discrepancy between the codes and regulations having jurisdiction over this 

installation and these specifications, the codes and regulations shall determine the 

method of the Work. 

C. If the Contractor notes, at the time of bidding, any parts of the drawings and 

specifications that are not in accord with the applicable codes or regulations, Contractor 

shall inform the Architect in writing, requesting a clarification. If there is insufficient 

time to allow this procedure, Contractor shall submit, with proposal, a separate price 

required to make the system shown on the drawings comply with the codes and 

regulations. 

D. All changes to the system made after the letting of the contract in order to comply with 

the applicable codes or requirements of the Inspector, shall be made by Contractor 

without cost to the Owner. 
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1.23 PROGRESS SCHEDULE 

A. Immediately after being awarded the contract, the Contractor shall prepare an estimated 

Progress Schedule and submit same for the Architect's approval. It shall indicate the 

dates for the starting and completion of the various stages of construction. 

1.24 IAQ MAINTENANCE FOR OCCUPIED FACILITIES UNDER CONSTRUCTION 

A. Contractors shall make all reasonable efforts to prevent construction activities from 

affecting the air quality of the occupied areas of the building or outdoor areas near the 

building. These measures shall include, but not be limited to: 

1. General Contractor shall erect and maintain dust barriers throughout the 

construction work. These barriers shall be reasonably airtight and shall prevent 

entry into the construction zone by unauthorized persons. Reasonably airtight 

means construction equivalent to full-height temporary or permanent walls with 

joints taped or sealed, and shafts and other penetrations sealed as well as 

possible. Fire resistant polyethylene is acceptable; if flame spread/smoke 

developed ratings are demonstrated to conform to the applicable building codes 

and licensing acts. 

2. The Contractor shall continuously maintain the construction zone under a 

negative pressure of at least 0.01 w.g. minimum relative to all adjacent areas of 

the building. 

a. Exhaust fans used for this purpose shall filter air and discharge it outdoors 

or to the least populated area adjacent to the construction work using 

negative air machines designed specifically for this purpose. All filtration 

for air recirculated back into the building shall be HEPA (99.97% DOP 

efficiency) for work adjacent to healthcare or elderly facilities. If no work 

is adjacent to these areas, 30% filtration is acceptable. Filtering air 

discharged to outdoors shall be accomplished with 30% filters. 

b. If air is discharged outdoors, maintain all required distances to doors, 

windows, air intakes, etc. 

c. If high levels of VOC's or odors are released, activated carbon or 

equivalent filtration shall also be employed. Exhaust shall not discharge 

near doors, air intakes, pedestrians, gathering areas, or operable windows. 

d. Adjusting existing air handling equipment to assist in pressure control is 

acceptable, if approved by the Owner and the authority having jurisdiction. 

e. Seal return, exhaust, and supply air openings in or near the construction 

zone that serve existing air handling systems, and rebalance the systems for 

proper operation. If this is impractical, add filters at the intakes of 

sufficient cross-sectional area to minimize the pressure drop and avoid the 

need for rebalancing.  

f. Maintain pressure control one hour before and after all construction 

periods, and 24 hours per day in healthcare or elderly facilities. 

3. All contractors shall endeavor to minimize the amount of contaminants generated 

during construction. Methods to be employed shall include, but not be limited to: 

a. Minimizing the amount of dust generated. 
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b. Reducing solvent fumes and VOC emissions. 

c. Maintain good housekeeping practices, including sweeping and periodic 

dust and debris removal. There should be no visible haze in the air. 

4. Request that the Owner designate an IAQ representative. 

5. Review and receive approval from the Owner's IAQ representative for all IAQ-

related construction activities and negative pressure containment plans. 

6. Inform the IAQ representative of all conditions that could adversely impact IAQ, 

including operations that will produce higher than normal dust production or 

odors. 

7. Schedule activities that may cause IAQ conditions that are not acceptable to the 

Owner's IAQ representative during unoccupied periods. 

8. Request copies of and follow all Owner's IAQ and infection control policies. 

9. Unless no other access is possible, the entrance to construction site shall not be 

through the existing facility. 

10. To minimize growth of infectious organisms, do not permit damp areas in or near 

the construction area to remain for over 24 hours. 

11. In addition to the criteria above, provide measures as recommended in the 

SMACNA "IAQ Guidelines for Occupied Buildings Under Construction." 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 
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SECTION 01 77 00 - CONTRACT CLOSEOUT 

PART 1 - GENERAL 

1.1 CLOSEOUT PROCEDURES 

A. Submit written certification that Contract Documents have been reviewed, work has 

been inspected, and that work is complete in accordance with Contract Documents and 

ready for Architect's review, normally referred to as "final punch list." 

B. Provide submittals to Architect that are called for in other specification sections. 

C. Submit final Application for Payment identifying total adjusted Contract Sum, previous 

payments, and remaining sum due. 

1.2 FINAL CLEANING 

A. The Contractor and each Subcontractor shall perform thorough cleaning, sweeping, 

washing, and polishing of the entire new structure and site. The Contractor and each 

Subcontractor shall remove from work and equipment, provided under their respective 

divisions of work, all foreign matter, spots, and soil so as to put all such work and 

equipment, including finishes, in a complete and finished condition to the satisfaction 

of the Architect. 

1. Cleaning shall include removal of foreign matter from all drains, exterior and 

interior. 

2. Clean debris from roofs, gutters, downspouts, and drainage systems. 

3. Clean and sweep all paved areas; rake clean all landscaped areas. 

B. Initial protection of aluminum will be provided by Subcontractor providing work. 

Maintenance and any additional protection and repair work required shall be the 

responsibility of Contractor who shall have damaged work refinished where possible or 

replaced where required. 

C. Immediately prior to the occupancy of this project or parts thereof, the Contractor shall 

have all glass cleaned by a professional window washing contractor. Work shall 

include the removal of labels, paint spattering, excess glazing sealant, etc. Surfaces 

shall include mirrors, both sides of all glass in windows, borrowed lights, partitions, 

and doors. 

D. Upon completion of the work, the Contractor and each Subcontractor shall remove and 

dispose of all equipment, unused materials, waste, and construction facilities provided 

for the Contractor's work. 

E. After all outside cleanup work has been completed, interior cleanup shall be completed 

as follows: 
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1. Subcontractor for plumbing work shall wash and leave free of stains and dust, all 

fixtures, and all piping, etc. This Contractor shall also clean all faucet aerators. 

2. Subcontractor for heating work shall wash and leave clean all radiation covers, 

etc. Vacuum clean all air handling units, unit ventilators, unit heaters, and finned 

radiation, inside and out, cap, replace all filters with new filters if units have been 

used for temporary heating, and clean all motors. 

3. Subcontractor for electrical work shall wash and clean all plates on switches and 

receptacles, light fixture lenses and trim reflectors, etc., and vacuum clean all 

panels (inside), etc. 

4. The Contractor shall, after the above work has been done, completely vacuum all 

floors and walls, dust and clean all cabinet and wall materials, exposed steel and 

wood, clean all glass and scrub and clean all floors. 

5. If Contractor does not remove rubbish or clean building as specified above, 

Owner reserves the right to have work done by others at Contractor's expense. If 

Subcontractors fail to perform their cleaning, the Contractor shall perform such 

work at the offending Subcontractor's expense. 

1.3 ADJUSTING 

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

1.4 PROJECT RECORD DOCUMENTS 

A. Maintain one set of drawings with changes marked on record documents on site; record 

actual revisions to the work and turn over the following to the Architect: 

1. Drawings. 

2. Specifications. 

3. Addenda. 

4. Change orders and other modifications to the Contract. 

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

6. Manufacturer's instruction for assembly, installation, and adjusting. 

B. Ensure entries are complete and accurate, enabling future reference by Owner. 

C. Store record documents separate from documents used for construction. 

D. Record information concurrent with construction progress. 

E. Specifications: Legibly mark and record at each Product Section description of actual 

products installed, including the following: 

1. Manufacturer's name and product model and number. 

2. Product substitutions or alternates utilized. 

3. Changes made by Addenda and modifications. 

F. Record Documents and Shop Drawings: Legibly mark each item to record actual 

construction including: 
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1. Measured depths of foundations in relation to finish main floor datum. 

2. Measured horizontal and vertical locations of underground utilities and 

appurtenances, referenced to permanent surface improvements. 

3. Measured locations of internal utilities and appurtenances concealed in 

construction, referenced to visible and accessible features of the Work. 

4. Field changes of dimension and detail. 

5. Details not on original Contract drawings. 

G. Submit documents to Architect with claim for final Application for Payment. 

1.5 OPERATION AND MAINTENANCE INSTRUCTIONS 

A. Submit three properly indexed and bound copies, in 'D' Ring style notebooks, of the 

Operations and Maintenance Instructions to the Architect. Make all corrections or 

additions required. 

B. Operation and Maintenance Instructions shall include: 

1. Notebooks shall be heavy duty locking three ring binders and incorporate clear 

vinyl sheet sleeves on the front cover and spine for slip-in labeling. "Peel and 

stick" labels are not acceptable. Sheet lifters shall be supplied at the front of each 

notebook. Provide "Wilson-Jones" or equal, color black. Size notebooks a 

minimum of 1/2" thicker than material for future inserts. Label the spine and 

front cover of each notebook. If more than one notebook is required, label in 

consecutive order. For example; 1 of 2, 2 of 2. No other forms of binding will be 

acceptable. 

2. Prepare binder covers (front and spine) with printed title "Operation and 

Maintenance Instructions", title of project and subject matter of binder when 

multiple binders are required. 

3. Title page with project title, Architect, Contractor and Subcontractors, with 

addresses, telephone numbers, and contacts. 

4. Table of Contents describing all index tabs. 

5. Listing of all Subcontractors and major equipment suppliers with addresses, 

telephone numbers, and contacts. 

6. Index tabs dividing information by specification section, major equipment, or 

systems. All tab titling shall be clearly printed under reinforced plastic tabs. 

7. Copies of warranties. 

8. Copies of all final approved shop drawings and submittals. 

9. Copies of all factory inspections and/or equipment start-up reports. 

1.6 WARRANTIES 

A. Provide duplicate notarized copies. 

B. Execute and assemble transferable warranty documents from Subcontractors, suppliers, 

and manufacturers. 

C. Provide table of contents and assemble in three-ring binder with durable plastic cover. 
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D. Submit prior to final Application for Payment. 

E. For items of work delayed beyond date of Substantial Completion, provide updated 

submittal within 15 days after acceptance, listing date of acceptance as start of warranty 

period. 

1.7 SPARE PARTS AND MAINTENANCE MATERIALS 

A. Provide products, spare parts, maintenance and extra materials in quantities specified in 

individual specification sections. 

B. Deliver to project site; obtain receipt prior to final payment. 

1.8 RECORD DRAWINGS 

A. At completion of work and prior to final payment, the Contractor and each 

Subcontractor shall provide the Architect with a complete, accurate, clean, and legible 

set of record drawings that indicate exact location of all material items recorded on a 

day to day basis during the construction period. 

1.9 GUARANTEES AND WARRANTIES 

A. The Contractor shall deliver all guarantees and warranties to the Owner prior to final 

completion. 

1.10 REGULATORY AGENCY REQUIREMENTS  

A. The A/E and Contractor shall complete the applicable forms, certifications, matrices, 

and checklist listed in the Illinois Department of Public Health's "Final Occupancy 

Checklist Certifications for Request of Inspection." 

B. The Contractor shall submit certification (upon notification by A/E) stating the 

Elevator Recall System is installed and operates in accordance with ANSI A17.1 1993 

"Safety Code for Elevators and Escalators." 

C. The Contractor shall submit certification (upon notification by A/E) stating the Nurses 

Call Systems has been checked and is in proper operation. 

D. The Owner shall provide applicable certification for the following: 

1. The fire protection plans have been made available to all supervisory personnel. 

2. Provide a copy of the fire evacuation plans indicating the areas of refuge. 

3. Identify the location(s) where the fire evacuation plans are posted on all floors. 

4. Staff has received training and is familiar with the fire protection plan and 

evacuation plans. 

5. Hospital Board's resolution that only non-flammable medical gases will be used 

in all operating rooms, delivery rooms, and other anesthetizing locations. 
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6. Certification that a smoking policy is on file and the locations of posting of signs 

in prominent locations throughout the building. 

E. The Contractor shall submit certification stating the electrical systems have been 

installed and all electrical work has been performed in accordance with NFPA 70-1993. 

F. The Contractor shall submit certification (upon notification by A/E) stating the 

emergency generator has been installed to meet the licensure standards and NFPA 110 

"Emergency and Standby Power Systems." The generator must operational for the 

IDPH inspection. 

G. The Contractor shall submit certification (upon notification by A/E) stating the 

sprinkler system is installed as required by NFPA 13, Chapter 8, and NFPA 20 and 

NFPA 14. Submit a copy of the sprinkler acceptance and/or hydrostatic test report. 

Submit a letter certifying the total number and type of sprinkler head installed and the 

number and type of spare sprinkler heads available. 

H. The Contractor shall provide applicable documentation for the following: 

1. Other fire extinguishing systems have been tested and checked to determine 

compliance with the appropriate NFPA Standard for the system being used. 

2. All fire extinguishers have been checked and inspection tags are dated and 

attached to each device. 

3. Range hood and duct systems are installed and operating in accordance with 

NFPA 96, "Ventilation Control and Fire Protection of Commercial Cooking 

Operations". 

I. The Contractor shall submit certification (upon notification by A/E) stating the smoke 

control system has been tested and operates as designed per NFPA 92A. 

J. Contractor shall provide applicable documentation stating all above referenced IDPH 

certifications have been reviewed and verified by site inspection. 

K. The Contractor shall submit all IDPH certifications completed as referenced above in 

the time frame stated by the Owner and A/E. Project retainage will not be reduced 

below 10% until complete IDPH submission package has been founded to IDPH by the 

Owner and A/E and IDPH acknowledges project submission is complete. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 
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SECTION 01 78 23 - OPERATIONS AND MAINTENANCE MANUALS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Description of Work: This Section includes administrative and procedural requirements 

for preparing operation and maintenance manuals, including the following: 

1. Operation manuals for systems, subsystems, and equipment. 

2. Maintenance manuals for the care and maintenance of products, materials, and 

finishes, and systems and equipment. 

 

1.2 DEFINITIONS 

A. System: An organized collection of parts, equipment, or subsystems united by regular 

interaction. 

B. Subsystem: A portion of a system with characteristics similar to a system. 

1.3 SUBMISSION OF MANUALS 

A. Initial Submittal: Submit two draft copies of each manual at least 15 days before 

requesting inspection for Substantial Completion. Include a complete operation and 

maintenance directory. Architect/Engineer will return one copy of draft and mark 

whether general scope and content of manual are acceptable. 

B. Final Submittal: Submit one copy of each manual in final form at least 15 days before 

final inspection. Architect/Engineer will return copy with comments within 15 days 

after final inspection. 

1. Correct or modify each manual to comply with Architect/Engineer's comments. 

Submit two copies of each corrected manual within 15 days of receipt of 

Architect/Engineer's comments. 

1.4 COORDINATION 

A. Where operation and maintenance documentation includes information on installations 

by more than one factory-authorized service representative, assemble and coordinate 

information furnished by representatives and prepare manuals. 
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PART 2 - PRODUCTS 

PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. Emergency Manual: Assemble a complete set of emergency information indicating 

procedures for use by emergency personnel and by Owner's operating personnel for 

types of emergencies indicated. 

B. Operation and Maintenance Manuals: Assemble a complete set of operation and 

maintenance data indicating operation and maintenance of each system, subsystem, and 

piece of equipment not part of a system. 

1. Engage a factory-authorized service representative to assemble and prepare 

information for each system, subsystem, and piece of equipment not part of a 

system. 

2. Prepare a separate manual for each system and subsystem, in the form of an 

instructional manual for use by Owner's operating personnel. 

C. Manufacturers' Data: 

1. Where manuals contain manufacturers' standard printed data, include only sheets 

pertinent to product or component installed. Mark each sheet to identify each 

product or component incorporated into the Work. If data include more than one 

item in a tabular format, identify each item using appropriate references from the 

Contract Documents. Identify data applicable to the Work and delete references 

to information not applicable. 

2. Prepare supplementary text if manufacturers' standard printed data are not 

available and where the information is necessary for proper operation and 

maintenance of equipment or systems. 

D. Comply with Division 01 Section CLOSEOUT PROCEDURES for schedule for 

submitting operation and maintenance documentation. 

END OF SECTION 
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SECTION 01 79 00 - DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This Section includes administrative and procedural requirements for instructing the 

Owner's and operations and maintenance personnel, including the following: 

1. Demonstration of operation of systems, subsystems, and equipment. Contractor 

shall develop training sessions for systems, subsystems, and equipment. 

2. Training in operation and maintenance of systems, subsystems, and equipment. 

B. Demonstration and training requirements are described in this section, Section 01 91 

00, and in the technical sections of Divisions [02 through 28]. The Contractor shall 

comply with the requirements for demonstration and training data described in all 

specification sections. 

1.2 COORDINATION 

A. Coordinate instruction schedule with Owner. 

B. Coordinate instructors, including providing notification of dates, times, length of 

instruction time, and course content. 

C. Coordinate content of training sessions with content of approved operation and 

maintenance manuals. 

PART 2 - PRODUCTS 

PART 3 - EXECUTION 

3.1 INSTRUCTION 

A. Scheduling: Provide instruction at mutually agreed-on times. For equipment that 

requires seasonal operation, provide instruction on actions necessary to prepare for and 

execute seasonal changeover. 

1. Schedule training through the Owner with at least 30 days’ notice. This 

requirement for notice takes precedence over other advance notice requirements 

in the specification. 

B. Quality and Contents of Training Sessions: Each training session shall include the 

following. 
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1. Training plan for each class. Training plan shall contain: 

a. Class objectives (what the student will learn). 

b. Script of lecture and demonstrations. 

c. Duration of each instruction period. 

d. Participant attendance roster. 

e. Participant evaluation survey form. 

2. Names of instructors, name of company where employed, their credentials and 

affiliation with product if applicable and their qualifications as instructor. 

3. Name of company who will videotape the classes. Include video script 

coordination with instructor's syllabus. 

4. Training session information shall be submitted to CxA for approval. 

C. Evaluation: At conclusion of each training session, assess and document training. 

1. Assess and document each participant's comprehension of session by use of an 

oral performance-based test. 

2. Obtain each participant's evaluation of the training. 

D. Cleanup: Collect used and leftover educational materials. Remove instructional 

equipment. Restore systems and equipment to condition existing before initial training 

use. 

E. Record of Training. Submit the attendance roster as part of the completed training plan 

upon successful completion of the training session. 

END OF SECTION 
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SECTION 06 10 00 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SECTION INCLUDES  

A. Dimensional lumber, minor timber framing, engineered wood products, APA rated 

sheathing, wood blocking, wood furring, subflooring, underlayment. 

B. Structural notes indicated on the drawings regarding rough carpentry shall be 

considered a part of this specification. 

1.2 RELATED WORK  

A. Pertinent Sections of Division 01. 

B. Section 09 90 00 - Paints and Coatings: Field Finishing. 

1.3 REFERENCES  

A. Codes and Standards: Comply with the provisions of the following codes, 

specifications, and standards except where more stringent requirements are shown or 

specified. Where any provision of other pertinent codes and standards conflict with this 

specification, the more stringent provision shall govern. 

1. APA PRP-108 - Performance Standards and Qualification Policy for Structural-

Use Panels. 

2. AQMD - Local Air Quality Management District Regulations. 

3. ASTM A153 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and 

Steel Hardware. 

4. ASTM A653 - Standard Specification for Steel Sheet, Zinc Coated (Galvanized) 

or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot Dip Process. 

5. ASTM D245 - Standard Practice for Establishing Structural Grades and Related 

Allowable Properties for Visually Graded Lumber. 

6. ASTM E84 - Standard Test Method for Surface Burning Characteristics of 

Building Materials. 

7. NDS - National Design Specification for Wood Construction with Commentary. 

8. NDS Supplement - National Design Specification Values for Wood Construction. 

9. NIST PS 1 - Structural Plywood. 

10. NIST PS 2 - Performance Standard for Wood-Based Structural-Use Panels. 

11. NIST PS 20 - American Softwood Lumber Standard. 

1.4 SUBMITTALS 

A. Submit product data for each distinct product specified. 
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1. Submit product data and current ICC Evaluation Reports for framing anchors. 

B. Material certificates for dimensional lumber specified to comply with minimum 

allowable unit stresses indicated on the documents. Indicate species and grade selected 

for each use, and design values approved by American Lumber Standards Committee. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. All lumber shall be delivered, piled, and handled to protect it from warping due to 

excessive moisture or damage. Lumber shall be stored off the ground and under a 

waterproof cover properly fastened down to resist wind forces. 

B. All installed exposed wood roof nailers, cants, curbs, and similar items shall be 

protected from moisture until covered with subsequent roofing materials or flashings. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Grade and Species: 

1. Provide dimensional lumber of any species, graded visually or mechanically, and 

capable of supporting required loads without exceeding allowable design values 

according to the "National Design Specification for Wood Construction" and its 

"Supplement." 

B. Lumber grading rules shall be obtained from one of the following agencies: 

1. NELMA - Northeastern Lumber Manufacturers Association. 

2. NLGA - National Lumber Grades Authority. 

3. NSLB - Northern Softwood Lumber Bureau. 

4. RIS - Redwood Inspection Services. 

5. SPIB - Southern Pine Inspection Bureau. 

6. WCLIB - West Coast Lumber Inspection Bureau. 

7. WWPA - Western Wood Products Association. 

C. When nominal sizes are indicated, provide actual sizes required by PS 20 for moisture 

content specified. Where actual sizes are indicated, they are minimum dressed sizes for 

dry lumber. 

2.2 MISCELLANEOUS FASTENING REQUIREMENTS 

A. Furnish and install all fasteners and anchoring devices for entire project, which shall 

include items such as nails, screws, bolts, anchors, and similar items. Common nails 

shall be used for all fastening in rough carpentry. Exterior exposed nails and screws 

shall be hot-dip galvanized. Bolts shall have standard threads and be complete with 

washers and nuts. 
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1. Lumber attached to metal decking shall be anchored directly with two rows of 

1/4 inch diameter bolts or sheet metal lag screws spaced not greater than 24 

inches on center for each row. 

2. Wood assemblies such as wood curbs, top nailers, and other built-up members 

shall be anchored with common nails or wood screws having at least 1-1/2 inch 

anchoring penetration spaced in two staggered rows at 24 inches on center for 

each row. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, 

and fitted. Fit rough carpentry to other construction; scribe and cope as needed for 

accurate fit. Locate furring, nailers, blocking, and similar supports to comply with 

requirements for attaching other construction. 

B. Do not use materials with defects that impair quality of rough carpentry or pieces that 

are too small to use with minimum number of joints or optimum joint arrangement. 

C. Use common wire nails, unless otherwise indicated. Select fasteners of size that will 

not fully penetrate members where opposite side will be exposed to view or will 

receive finish materials. Make tight connections between members. Install fasteners 

without splitting wood; predrill as required. 

D. Use finishing nails for exposed work, unless otherwise indicated. Countersink nail 

heads and fill holes with wood filler. 

3.2 WOOD FURRING INSTALLATION 

A. Install level and plumb with closure strips at edges and openings. Shim with wood as 

required for tolerance of finish work. 

1. Fire block furred spaces of walls, at each floor level and at ceiling, with wood 

blocking or noncombustible materials accurately fitted to close furred spaces. 

B. Furring to Receive Plywood or Hardboard Paneling: Install 2-by-4-inch nominal size 

furring and vertically at 16 inches o.c. 

C. Furring to Receive Gypsum Board: Install 2-by-4-inch nominal size furring and 

vertically at 16 inches o.c. 

D. Furring to Receive Plaster Lath: Install 2-by-4-inch nominal size furring and vertically 

at 16 inches o.c. 
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3.3 WOOD FRAMING INSTALLATION, GENERAL 

A. Framing Standard: Comply with AF&PA's "Manual for Wood Frame Construction," 

unless otherwise indicated. 

B. Do not splice structural members between supports, unless specifically detailed. 

C. Maximum concentrated load on any joist to not exceed 100 pounds. Add joists when 

concentrated load exceeds this value. 

D. Provide a minimum of three inches of bearing for dimensional lumber. Refer to the 

supplier requirements for bearing of laminated veneer lumber, unless noted otherwise. 

3.4 WOOD STRUCTURAL-USE PANEL INSTALLATION 

A. General: Comply with applicable recommendations contained in APA "Engineered 

Wood Construction Guide" for types of structural-use panels and applications 

indicated. 

END OF SECTION 
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SECTION 07 21 19
FOAMED-IN-PLACE INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Foamed-in-place insulation.
1. In framed/trussed roof at underside of sheathing.
2. In exterior wall crevices.
3. At junctions of dissimilar wall and roof materials.
4. In underside of roofs and ceilings.
5. In attics and crawlspaces.

1.02 REFERENCE STANDARDS
A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means

of the Heat Flow Meter Apparatus; 2021.
B. ASTM C 1338 - Standard Test Method for Determining Fungi Resistance of Insulation Materials and

Facings.
C. ASTM D 1623 - Standard Test Method for Tensile and Tensile Adhesion Properties of Rigid Cellular

Plastics.
D. ASTM D2842 - Standard Test Method for Water Absorption of Rigid Cellular Plastics; 2025.
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2026a.
F. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials; 2024a.
G. ASTM E 283 - Standard Test Method for Determining Rate of Air Leakage Through Exterior

Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen.
H. FM 4880 - Approval Standard for Class 1 Fire Rating of Building Panels or Interior Finish Materials;

2015.
I. NFPA 275 - Standard Method of Fire Tests for the Evaluation of Thermal Barriers; 2022.
J. NFPA 286 - Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling Interior

Finish to Room Fire Growth; 2024.
K. UL 1040 - Standard for Safety Fire Test of Insulated Wall Construction; Current Edition, Including All

Revisions.
L. UL 1715 - Standard for Safety Fire Test of Interior Finish Material; Current Edition, Including All

Revisions.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week prior to commencing work of this section.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide product description, insulation properties, overcoat properties, and

preparation requirements.
1. Storage amd handling requirements and recommendations.
2. Installation methods.

C. Manufacturer's Installation Instructions:  Indicate special procedures, and perimeter conditions
requiring special attention.

D. Manufacturer Qualification:  Submit documentation of current evaluation of proposed manufacturer
and materials.
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1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type specified

in this section, with not less than three years of documented experience.
B. Installer Qualifications:  Company specializing in performing work of the type specified, with

minimum three years documented experience, and approved by manufacturer.
1.06 REGULATORY REQUIREMENTS

A. Conform to applicable code for flame and smoke, concealment, and overcoat limitations.
1.07 MOCK-UPS

A. Provide a mock-up for evaluation of surface preparation techniques and application workmanship.
B. Locate ​where directed​.
C. Mock-up may remain as part of work.

1.08 SEQUENCING
A. Ensure that products of this section are supplied to affected trades in time to prevent interruption of

construction progress.
1.09 FIELD CONDITIONS

A. Do not apply foam when temperature is below that specified by the manufacturer for ambient air and
substrate.

B. Do not apply foam when temperature is within 5 degrees F (2.78 degrees C) of dew point.
C. Maintain environmental conditions (temperature, humidity, and ventilation) within limits

recommended by manufacturer for optimum results.  Do not install products under environmental
conditions outside manufacturer's absolute limits.

D. Surfaces must be dry prior to application of spray foam. Excess humidity may cause poor adhesion,
and result in product failure.

E. To avoid overspray, product should not be applied when conditions are windy.
1.10 DELIVERY, STORAGE AND HANDLING

A. Deliver and store products in manufacturer's unopened packaging bearing the brand name and
manufacturer's identification until ready for installation.

B. Store materials in dry locations with adequate ventilation, protected from freezing rain, direct
sunlight and excess heat and in such a manner to permit easy access for inspection and handling.
Store at temperature between 55 and 80 degrees F (12.7 to 26.6 degrees C).

C. Handle materials to avoid damage.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Foamed-In-Place Insulation:
1. BASF Corporation​​:  www.spf.basf.com/#sle.
2. Carlisle Spray Foam Insulation​​:  www.carlislesfi.com/#sle.
3. Henry Company​​:  www.henry.com/#sle.
4. Johns Manville​​:  www.jm.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 MATERIALS
A. Foamed-In-Place Insulation:  Low-density, flexible, open cell or closed cell, water vapor permeable

polyurethane foam; foamed on-site, using blowing agent of water or non-ozone-depleting gas.
1. Regulatory Requirements:  Comply with applicable code for flame and smoke, concealment,

and fire protection requirements.
a. Fire Protection:  Provide 15-minute thermal barrier of 1/2 inch (12.7 mm) gypsum board or

equivalent material complying with NFPA 275 test method, or foamed-in-place insulation
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either exposed or with covering that complies with FM 4880, NFPA 286, UL 1040, or UL
1715.

2.03 ACCESSORY MATERIALS
A. Primer:  As required by insulation manufacturer.
B. Protective Coating:  Cementitious type, spray applied; flame spread/smoke developed index of

25/450, maximum, when tested in accordance with ASTM E84.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify work within construction spaces or crevices is complete before insulation application.
1. Verify that all construction has been completed to the point where the insulation may correctly

be installed.
2. If substrate preparation is the responsibility of another installer, notify Architect of

unsatisfactory preparation before proceeding.
B. Verify that surfaces are clean, dry, and free of matter that may inhibit insulation adhesion.
C. Do not begin installation until substrates have been properly prepared.
D. Verify that mechanical and electrical services in ceilings, walls and floors have been installed and

tested and, if appropriate, verify that adjacent materials are dry and ready to receive insulation.
3.02 PREPARATION

A. Mask and protect adjacent surfaces from over spray or dusting.
B. Apply primer in accordance with manufacturer's instructions.
C. Clean surfaces thoroughly prior to installation.
D. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result

for the substrate under the project conditions.
3.03 APPLICATION

A. Apply insulation in accordance with manufacturer's instructions.
B. Product must be installed according to local code, and must be applied by a qualified applicator.
C. Apply insulation by spray method, to a uniform monolithic density without voids.
D. Apply to achieve a thermal resistance as indicated on the plans.
E. Apply protective coating monolithically, without voids, to fully cover foam insulation, to achieve fire

rating required.
F. Patch damaged areas.
G. Where applied to voids and gaps assure space for expansion to avoid pressure on adjacent

materials that may bind operable parts.
H. Trim excess away for applied trim or remove as required for continuous sealant bead.

3.04 PROTECTION
A. Do not permit subsequent construction work to disturb applied insulation.

END OF SECTION
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SECTION 09 21 16
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Performance criteria for gypsum board assemblies.
B. Gypsum sheathing.
C. Gypsum wallboard.
D. Joint treatment and accessories.

1.02 REFERENCE STANDARDS
A. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing

Gypsum Board; 2017 (Reapproved 2022).
B. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2024.
C. ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel

Products or Metal Plaster Bases to Steel Studs from 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm) in
Thickness; 2022.

D. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application of
Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2022.

E. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum Veneer
Base; 2019.

F. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as
Sheathing; 2024.

G. ASTM C1178/C1178M - Standard Specification for Coated Glass Mat Water-Resistant Gypsum
Backing Panel; 2024.

H. ASTM C1280 - Standard Specification for Application of Exterior Gypsum Panel Products for Use as
Sheathing; 2018 (Reapproved 2023).

I. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2024.
J. ASTM C1658/C1658M - Standard Specification for Glass Mat Gypsum Panels; 2019 (Reapproved

2024).
K. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of Interior

Coatings in an Environmental Chamber; 2021.
L. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound Transmission

Loss of Building Partitions and Elements; 2023.
M. GA-216 - Application and Finishing of Gypsum Panel Products; 2024.
N. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data on gypsum board, accessories, and joint finishing system.
C. Shop Drawings:  Indicate special details associated with ​fireproofing​.

1.04 QUALITY ASSURANCE
A. Documents at Project Site:  Maintain at the project site a copy of manufacturer's instructions,

erection drawings, and shop drawings.
1.05 DELIVERY, STORAGE, AND HANDLING

A. See Section 01 74 19 - Construction Waste Management and Disposal for packaging waste
requirements.
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B. Store gypsum products and accessories indoors and keep above freezing. Elevate boards above
floor, on nonwicking supports, in accordance with manufacturer's recommendations.

PART 2  PRODUCTS
2.01 BOARD MATERIALS

A. Manufacturers - Gypsum-Based Board:
1. CertainTeed Corporation:  www.certainteed.com/#sle.
2. Georgia-Pacific Gypsum:  www.gpgypsum.com/#sle.
3. National Gypsum Company​​:  www.nationalgypsum.com/#sle.
4. USG Corporation:  www.usg.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Backing Board For Wet Areas:  
1. Application:  Surfaces behind tile in wet areas, including manufactured housing, tub and

shower surrounds, and shower ceilings.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. Glass Mat Faced Board:  Coated glass mat water-resistant gypsum backing panel as defined in

ASTM C1178/C1178M.
a. Fire-Resistance-Rated Type: Type X core, thickness 5/8 inch (16 mm).

C. Backing Board For Non-Wet Areas:  Water-resistant gypsum backing board as defined in ASTM
C1396/C1396M; sizes to minimum joints in place; ends square cut.
1. Application:  Vertical surfaces behind thinset tile, except in wet areas.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. Type X Thickness:  5/8 inch (16 mm).
4. Edges: Tapered.

D. Exterior Sheathing Board:  Sizes to minimize joints in place; ends square cut.
1. Application:  Exterior sheathing, unless otherwise indicated.
2. Glass Mat Faced Sheathing:  Glass mat faced gypsum substrate as defined in ASTM

C1177/C1177M.
3. Core Type: Regular.
4. Regular Board Thickness:  ​1/2 inch (13 mm)​.
5. Edges: Square.

2.02 GYPSUM BOARD ACCESSORIES
A. Acoustic Insulation:   As specified in Section 09 81 00.
B. Air Barrier:  See Section 07 27 00.
C. ​​Beads, Joint Accessories, and Other Trim​​:  ASTM C1047, ​​rigid plastic​​, unless noted otherwise.

1. Corner Beads:  Low profile, for 90 degree outside corners.
2. L-Trim with Tear-Away Strip:  Sized to fit 1/2-inch (13 mm) thick gypsum wallboard.
3. Expansion Joints:

a. Type:  V-shaped PVC with tear away fins.
D. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board manufacturer for

project conditions.
1. Fiberglass Tape: ​2 inch (50 mm)​ wide, coated glass fiber tape for joints and corners​​.
2. Paper Tape: 2 inch (50 mm) wide, creased paper tape for joints and corners, except as

otherwise indicated.
3. Joint Compound:  Setting type, field-mixed.

E. High Build Drywall Surfacer: Vinyl acrylic latex-based coating for spray application, designed to take
the place of skim coating and separate paint primer in achieving Level 5 finish.

F. Screws for Fastening of Gypsum Panel Products to Cold-Formed Steel Studs Less than 0.033
inches (0.84 mm) in Thickness and Wood Members:  ASTM C1002; self-piercing tapping screws,
corrosion-resistant.
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G. Screws for Fastening of Gypsum Panel Products to Steel Members from 0.033 to 0.112 inch (0.84 to
2.84 mm) in Thickness:  ASTM C954; steel drill screws, corrosion-resistant.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.
3.02 BOARD INSTALLATION

A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end
joints, especially in highly visible locations.

B. Single-Layer Nonrated:  Install gypsum board in most economical direction, with ends and edges
occurring over firm bearing.
1. Exception: Tapered edges to receive joint treatment at right angles to framing.

C. Double-Layer, Nonrated:  Use gypsum board for first layer, placed parallel to framing or furring
members, with ends and edges occurring over firm bearing. Use glass mat faced gypsum board at
exterior walls and at other locations as indicated. Place second layer perpendicular to framing or
furring members. Offset joints of second layer from joints of first layer.

D. Fire-Resistance-Rated Construction:  Install gypsum board in strict compliance with requirements of
assembly listing.

E. Exterior Sheathing:  Comply with ASTM C1280. Install sheathing vertically, with edges butted tight
and ends occurring over firm bearing.
1. Seal joints, cut edges, and holes with water-resistant sealant.
2. Paper-Faced Sheathing:  Immediately after installation, protect from weather by application of

water-resistive barrier.
F. Installation on Metal Framing:  Use screws for attachment of gypsum board except face layer of

nonrated double-layer assemblies, which may be installed by means of adhesive lamination.
3.03 INSTALLATION OF TRIM AND ACCESSORIES

A. Control Joints:  Place control joints consistent with lines of building spaces and ​​as indicated on
drawings.​​
1. Not more than 30 feet (10 meters) apart on walls and ceilings over 50 feet (16 meters) long.

B. Corner Beads:  Install at external corners, using longest practical lengths.  
C. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials.

3.04 JOINT TREATMENT
A. Paper Faced Gypsum Board:  Use paper joint tape, embed with drying type joint compound and

finish with drying type joint compound.
B. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:

1. Level 5:  Walls and ceilings to receive, egg-shell, semi-gloss or gloss paint finish and other
areas specifically indicated.

2. Level 4:  Walls and ceilings to receive flat paint finish or wall coverings, unless otherwise
indicated.

C. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to receive
finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch (0.8 mm).

D. Where Level 5 finish is indicated, spray apply high build drywall surfacer over entire surface after
joints have been properly treated; achieve a flat and tool mark-free finish.

E. Fill and finish joints and corners of cementitious backing board as recommended by manufacturer.
3.05 TOLERANCES

A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet (3
mm in 3 m) in any direction.
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SECTION 09 51 00
ACOUSTICAL CEILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.
B. Acoustical units.

1.02 REFERENCE STANDARDS
A. ASTM C635/C635M - Standard Specification for Manufacture, Performance, and Testing of Metal

Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings; 2022.
B. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems for

Acoustical Tile and Lay-In Panels; 2019 (Reapproved 2025).
C. ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2023.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed, sufficient

heat is provided, dust generating activities have terminated, and overhead work is completed,
tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Shop Drawings:  Indicate grid layout and related dimensioning and junctions with other ceiling

finishes.
C. Product Data:  Provide data on suspension system components and acoustical units.
D. Samples:  Submit two full size samples illustrating material and finish of acoustical units.
E. Samples:  Submit ​​two​​ samples each, ​​12 inches (300 mm)​​ long, of suspension system ​​main runner,

cross runner, and perimeter molding​​.
F. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions

requiring special attention.
1.05 QUALITY ASSURANCE

A. Suspension System Manufacturer Qualifications:  Company specializing in manufacturing the
products specified in this section with minimum three years documented experience.

B. Acoustical Unit Manufacturer Qualifications:  Company specializing in manufacturing the products
specified in this section with minimum three years documented experience.

1.06 FIELD CONDITIONS
A. Maintain uniform temperature of minimum 60 degrees F (16 degrees C), and maximum humidity of

40 percent prior to, during, and after acoustical unit installation.
1.07 MAINTENANCE MATERIALS

A. Extra Materials: Deliver extra materials to Owner. Furnish extra materials described below that
match products installed. Packaged with protective covering for storage and identified with
appropriate labels.
1. Acoustical Ceiling Units: Furnish quantity of full-size units equal to five (5) percent of amount

installed.
2. Exposed Suspension System Components: Furnish quantity of each exposed suspension

component equal to two (2) percent of amount installed.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Acoustic Tiles/Panels:
1. Armstrong World Industries, Inc​​:  www.armstrongceilings.com/#sle.
2. Certainteed Architectural; ____:  www.certainteed.com/ceilings-and-walls/#sle.
3. USG Corporation​​:  www.usg.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Suspension Systems:
1. Same as for acoustical units.

2.02 ACOUSTICAL UNITS
A. Acoustical Units - General:  ASTM E1264, Class A.
B. Acoustical ​​Panels​​​​ _____​​:  Painted mineral fiber, with the following characteristics:

1. Classification:  ASTM E1264 Type A.
2. Size:  24 by 24 inches (610 by 610 mm).
3. Thickness:  3/4 inch (19 mm).
4. Tile Edge:  ​Angled tegular​.
5. Color:  White.
6. Suspension System:  Exposed grid.
7. Product:

a. Armstrong World Industries, Inc​​:  www.armstrongceilings.com/#sle.
1) Fine Fissured 1717 Basis of Design or approved substitution.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
C. -----------------------------------------------------------------------------------------------------------------------------
D. ASTM E1264 Type A, Form A3 - Mineral fiber with scrubbable finish, typical in commercial

kitchen/food prep areas.
E. -----------------------------------------------------------------------------------------------------------------------------
F. -----------------------------------------------------------------------------------------------------------------------------
G. ASTM E1264 Type A, Form A4 - Mineral base with plastic or aluminum faced overlay; cleanroom

classified option.
H. -----------------------------------------------------------------------------------------------------------------------------
I. -----------------------------------------------------------------------------------------------------------------------------
J. ASTM E1264 Types C and D - Metal-faced acoustical panels (Type C) and planks (Type D).
K. -----------------------------------------------------------------------------------------------------------------------------
L. -----------------------------------------------------------------------------------------------------------------------------
M. ASTM E1264 Type F - Wood with a mineral or glass fiber backing, Forms F1 (perforated) and F2

(non-perforated).
N. -----------------------------------------------------------------------------------------------------------------------------
O. -----------------------------------------------------------------------------------------------------------------------------
P. ASTM E1264 Type G - Gypsum, Forms G1 (perforated) and G2 (non-perforated).
Q. -----------------------------------------------------------------------------------------------------------------------------
R. -----------------------------------------------------------------------------------------------------------------------------
S. ASTM E1264 Type J - Melamine foam tiles, planks, and panels.
T. -----------------------------------------------------------------------------------------------------------------------------
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2.03 SUSPENSION SYSTEMS
A. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and interlocking

components, with perimeter moldings, hold-down clips, stabilizer bars, clips, and splices as required.
B. Exposed Suspension System​​:  Hot-dipped galvanized steel grid with aluminum cap.

1. Structural Classification:  Intermediate-duty, when tested in accordance with ASTM
C635/C635M.

2. Profile:   Tee; 15/16 inch (24 mm) face width.
3. Finish:   Baked enamel.
4. Color:  White.

2.04 ACCESSORIES
A. Support Channels and Hangers:  Galvanized steel; size and type to suit application, seismic

requirements, and ceiling system flatness requirement specified.
B. Hanger Wire:   12 gauge, 0.08 inch (2 mm) galvanized steel wire.
C. Hold-Down Clips:  Manufacturer's standard clips to suit application.
D. Perimeter Moldings:  Same metal and finish as grid.

1. Size:  As required for installation conditions and specified Seismic Design Category.
2. Angle Molding:  L-shaped, for mounting at same elevation as face of grid.

E. Touch-up Paint:  Type and color to match acoustical and grid units.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that layout of hangers will not interfere with other work.

3.02 PREPARATION
A. Install after major above-ceiling work is complete.
B. Coordinate the location of hangers with other work.

3.03 INSTALLATION - SUSPENSION SYSTEM
A. Install suspension system in accordance with ASTM C636/C636M, ASTM E580/E580M, and

manufacturer's instructions, as supplemented in this section.
B. Rigidly secure system, including integral mechanical and electrical components, for maximum

deflection of 1:360.
C. Locate system on room axis according to reflected ceiling plan.

1. Where no reflected ceiling plan is indicated; layout system to a balanced grid design with no
edge units smaller than 4 inches (100 mm), unless directed otherwise by Architect.

D. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with other
interruptions.
1. Use longest practical lengths.

E. Suspension System, Non-Seismic:  Hang suspension system independent of walls, columns, ducts,
pipes and conduit.  Where carrying members are spliced, avoid visible displacement of face plane of
adjacent members.

F. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest
affected hangers and related carrying channels to span the extra distance.

G. Do not support components on main runners or cross runners if weight causes total dead load to
exceed deflection capability.

H. Support fixture loads using supplementary hangers located within 6 inches (152 mm) of each corner,
or support components independently.

I. Do not eccentrically load system or induce rotation of runners.
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J. Form expansion joints as detailed.  Form to accommodate plus or minus 1 inch (25 mm) movement.
 Maintain visual closure.

3.04 INSTALLATION - ACOUSTICAL UNITS
A. Install acoustical units in accordance with manufacturer's instructions.
B. Fit acoustical units in place, free from damaged edges or other defects detrimental to appearance

and function.
C. Lay directional patterned units with pattern parallel to longest room axis.
D. Fit border trim neatly against abutting surfaces.
E. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.
F. Cutting Acoustical Units:

1. Cut to fit irregular grid and perimeter edge trim.
2. Make field cut edges of same profile as factory edges.
3. Double cut and field paint exposed reveal edges.

G. Where round obstructions occur, provide preformed closures to match perimeter molding.
H. Install hold-down clips on panels within 20 ft (6 m) of an exterior door.

3.05 TOLERANCES
A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet (3 mm in 3 m).
B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees.

END OF SECTION
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SECTION 09 91 23
INTERIOR PAINTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface preparation.
B. Field application of paints.
C. Scope:  Finish interior surfaces exposed to view, unless fully factory-finished and unless otherwise

indicated.
1. Both sides and edges of plywood backboards for electrical and telecom equipment before

installing equipment.
D. Do Not Paint or Finish the Following Items:

1. Items factory-finished unless otherwise indicated; materials and products having factory-
applied primers are not considered factory finished.

2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, bar code labels, and operating

parts of equipment.
5. Stainless steel, anodized aluminum, bronze, terne-coated stainless steel, and lead items.
6. Floors, unless specifically indicated.
7. Ceramic and other tiles.
8. Glass.
9. Concealed pipes, ducts, and conduits.

1.02 REFERENCE STANDARDS
A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for Architectural

Coatings; U.S. Environmental Protection Agency; Current Edition.
B. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and

Wood-Based Materials; 2020 (Reapproved 2025).
C. SSPC-SP 1 - Solvent Cleaning; 2015, with Editorial Revision (2016).
D. SSPC-SP 2 - Hand Tool Cleaning; 2024.
E. SSPC-SP 6/NACE No.3 - Commercial Blast Cleaning; 2006.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide complete list of products to be used, with the following information for each:

1. Manufacturer's name, product name and/or catalog number, and general product category
(e.g., "alkyd enamel").

2. MPI product number (e.g., MPI #47).
3. Cross-reference to specified paint system products to be used in project; include description of

each system.
4. Manufacturer's installation instructions.

C. Samples:  Submit two paper chip samples, 2 x 2 inch (50 x 50 mm) in size illustrating range of
colorsand textures available for each surface finishing product scheduled.

D. Samples:  Submit two painted samples, illustrating selected colors for each color and system
selectedwith specified coats cascaded.  Submit on tempered hardboard, 8 1/2 x 11 inch (216 x 279
mm) in size.

E. Certification:  By manufacturer that paints and finishes comply with VOC limits specified.
F. Manufacturer's Instructions:  Indicate special surface preparation procedures.
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G. Maintenance Data:  Submit data including finish schedule showing where each product/color/finish
was used, product technical data sheets, material safety data sheets (MSDS), care and cleaning
instructions, touch-up procedures, repair of painted and finished surfaces, and color samples of
each color and finish used.

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

1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Paint and Finish Materials:  1 gal (4 L) of each color; from the same product run, store

where directed.
3. Label each container with color in addition to the manufacturer's label.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified, with

minimum three years documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified with

minimum of three years of documented experience.
1.06 MOCK-UP

A. See Section 01 40 00 - Quality Requirements, for general requirements for mock-up.
B. Locate where directed by Architect.
C. Mock-up may remain as part of the work.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand code,

coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F (7 degrees C) and a
maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by manufacturer's
instructions.

1.08 FIELD CONDITIONS
A. Do not apply materials when surface and ambient temperatures are outside the temperature ranges

required by the paint product manufacturer.
B. Follow manufacturer's recommended procedures for producing best results, including testing of

substrates, moisture in substrates, and humidity and temperature limitations.
C. Do not apply materials when relative humidity exceeds 85 percent, at temperatures less than 5

degrees F (3 degrees C) above the dew point, or to damp or wet surfaces.
D. Minimum Application Temperatures for Paints:  50 degrees F (10 degrees C) for interiors unless

required otherwise by manufacturer's instructions.
E. Provide lighting level of 80 fc (860 lux) measured mid-height at substrate surface.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Provide paints and finishes used in any individual system from the same manufacturer; no
exceptions.

B. Paints:
1. Pittsburgh Paints:  www.pittsburghpaints.com/#sle.
2. Benjamin Moore & Co.: www.benjaminmoore.com.
3. Sherwin-Williams Company:  www.sherwin-williams.com/#sle.

C. Primer Sealers:  Same manufacturer as top coats.
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D. Substitutions:  See Section 01 60 00 - Product Requirements.
2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready-mixed, unless intended to be a field-catalyzed paint.
1. Provide paints and finishes of a soft paste consistency, capable of being readily and uniformly

dispersed to a homogeneous coating, with good flow and brushing properties, and capable of
drying or curing free of streaks or sags.

2. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing and
field experience.

3. Supply each paint material in quantity required to complete entire project's work from a single
production run.

4. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:
1. Provide paints and finishes that comply with the most stringent requirements specified in the

following:
a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for

Architectural Coatings.
2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59,

Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added at
project site; or other method acceptable to authorities having jurisdiction.

C. Flammability:  Comply with applicable code for surface burning characteristics.
D. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected later by

Architect from the manufacturer's full line.
E. Colors:  

1. Selection to be made by Architect after award of contract.
2. Allow for minimum of ​ten​ colors for each system, unless otherwise indicated, without additional

cost to ​Owner​.
3. Extend colors to surface edges; colors may change at any edge as directed by Architect.
4. In finished areas, finish pipes, ducts, conduit, and equipment the same color as the wall/ceiling

under which they are mounted.
2.03 PAINT SYSTEMS - INTERIOR

A. Paint I-OP -  Interior Surfaces to be Painted, Unless Otherwise Indicated:  Including gypsum board,
uncoated steel, and shop primed steel.
1. Two top coats and one coat primer.
2. Primer:  As recommended by top coat manufacturer for specific substrate.

B. Paint I-OP-MD-DT - Medium Duty Door/Trim:  For surfaces subject to frequent contact by
occupants, including metals:
1. Medium duty applications include doors and door frames.
2. Two top coats and one coat primer.
3. Top Coat(s):  High Performance Architectural Interior Latex.
4. Top Coat Sheen:

a. Semi-Gloss:  MPI gloss level 5; use this sheen at all locations.
5. Primer:  As recommended by top coat manufacturer for specific substrate.

C. Paint I-OP-MD-WC - Medium Duty Overhead:  Including gypsum board, uncoated steel, shop
primed steel, and galvanized steel.
1. Two top coats and one coat primer.
2. Top Coat(s):  High Performance Architectural Interior Latex.
3. Top Coat Sheen:

a. Flat: MPI gloss level 1; use this sheen for ceilings and other overhead surfacesand for all
painted finishes in the Welding Shop.
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4. Primer:  As recommended by top coat manufacturer for specific substrate.
D. Paint WI-OP-3L - Wood, Opaque, Latex, 3 Coat:

1. One coat of latex primer sealer.
2. Semi-gloss: Two coats of latex enamel​​.

E. Paint MI-OP-3L - Ferrous Metals, Unprimed, Latex, 3 Coat:
1. One coat of latex primer.
2. Semi-gloss:  Two coats of latex enamel.

F. Paint MgI-OP-3L - Galvanized Metals, Latex, 3 Coat:
1. One coat galvanize primer.
2. Semi-gloss:  Two coats of latex enamel.

G. Paint CI-OP-3E - Concrete/Masonry, Epoxy Enamel, 3 Coat:
1. One coat of catalyzed epoxy primer.
2. Semi-Gloss: Two coats of catalyzed epoxy enamel.

H. Paint GI-OP-3A - Gypsum Board/Plaster, Alkyd, 3 Coat:
1. One coat of alkyd primer sealer.
2. Semi-gloss: Two coats of industrial alkyd urethane.
3. Locations: All toilet room gypsum board walls.

I. Paint GI-OP-3L - Gypsum Board/Plaster, Latex, 3 Coat:
1. One coat of alkyd primer sealer.
2. Flat:  Two coats of latex enamel.

2.04 ACCESSORY MATERIALS
A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding materials,

and clean-up materials as required for final completion of painted surfaces.
B. Patching Material:  Latex filler.
C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION
3.01 EXAMINATION

A. Do not begin application of paints and finishes until substrates have been adequately prepared.
B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any condition

that may potentially affect proper application.
D. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory

preparation before proceeding.
E. Test shop-applied primer for compatibility with subsequent cover materials.
F. Measure moisture content of surfaces using an electronic moisture meter. Do not apply finishes

unless moisture content of surfaces is below the following maximums:
1. Gypsum Wallboard:  12 percent.
2. Masonry, Concrete, and Concrete Masonry Units:  12 percent.
3. Interior Wood:  15 percent, measured in accordance with ASTM D4442.

3.02 PREPARATION
A. Clean surfaces thoroughly and correct defects prior to application.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result

for the substrate under the project conditions.
1. General Storage rooms 617 and 618 are existing rooms that were previously used for coal

storage and coal fired boiler rooms. Coal residue is on all surfaces and must be thoroughly
cleaned and prepared by methods recommended by the manufacturer. Minimum requirements
include:
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a. Thorough cleaning.
b. Application of stain kill primer.
c. Application of block filler.
d. Application of epoxy paint.

C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.

D. Seal surfaces that might cause bleed through or staining of topcoat.
E. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate and

bleach. Rinse with clean water and allow surface to dry.
F. Masonry:

1. Remove efflorescence and chalk. Do not coat surfaces if moisture content, alkalinity of
surfaces, or if alkalinity of mortar joints exceed that permitted in manufacturer's written
instructions. Allow to dry.

2. Prepare surface as recommended by top coat manufacturer.
G. Gypsum Board:  Fill minor defects with filler compound. Spot prime defects after repair.
H. Galvanized Surfaces:

1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.
2. Prepare surface according to SSPC-SP 2.

I. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust. Feather edges to

make touch-up patches inconspicuous. Clean surfaces with solvent. Prime bare steel surfaces.
Re-prime entire shop-primed item.

3. Remove rust, loose mill scale, and other foreign substances using methods recommended in
writing by paint manufacturer and blast cleaning in accordance with SSPC-SP 6/NACE No.3.
Protect from corrosion until coated.

J. Wood Surfaces to Receive Opaque Finish:  Wipe off dust and grit prior to priming. Seal knots, pitch
streaks, and sappy sections with sealer. Fill nail holes and cracks after primer has dried; sand
between coats. Back prime concealed surfaces before installation.

3.03 APPLICATION
A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical

components and paint separately.
B. Apply products in accordance with manufacturer's written instructions.
C. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is

applied.
D. Apply each coat to uniform appearance in thicknesses specified by manufacturer.
E. Dark Colors and Deep Clear Colors:  Regardless of number of coats specified, apply as many coats

as necessary for complete hide.
F. Sand wood and metal surfaces lightly between coats to achieve required finish.
G. Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior to

applying next coat.
H. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed prior

to finishing.
3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.
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3.05 PROTECTION
A. Protect finishes until completion of project.
B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION
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SECTION 21 05 00 - BASIC FIRE SUPPRESSION REQUIREMENTS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Requirements applicable to all Division 21 Sections. Also refer to Division 01 - 

General Requirements. 

B. All materials and installation methods shall conform to the applicable standards, 

guidelines and codes referenced herein and within each specification section. 

1.2 SCOPE OF WORK 

A. This Specification and the associated drawings govern the furnishing, installing, testing 

and placing into satisfactory operation the Fire Suppression Systems. 

B. Each Contractor shall provide all new materials indicated on the drawings and/or in 

these specifications, and all items required to make the portion of the Fire Suppression 

Work a finished and working system. 

C. Separate contracts will be awarded for the following work: 

D. All work will be awarded under a single General Contract. The division of work listed 

below is for the Contractor's convenience and lists normal breakdown of the work. 

E. Separate contracts will be awarded for the following work. The division of work listed 

below is for the contractors' convenience and lists a normal breakdown of the work. 

Please refer to the Construction Manager's scope statements for complete scope of 

work description. 

F. Scope of Work: 

1. Plumbing Work: Refer to Section 22 05 00 "Basic Plumbing Requirements". 

2. Heating Work: Refer to Section 23 05 00 "Basic HVAC Requirements". 

3. Air Conditioning and Ventilating Work: Refer to Section 23 05 00 "Basic HVAC 

Requirements". 

4. Temperature Control Work: Refer to Section 23 05 00 "Basic HVAC 

Requirements". 

5. Fire Protection Work shall include, but is not necessarily limited to: 

a. Rework existing heads for installation of new ceilings.   
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1.3 WORK SEQUENCE 

A. All work that will produce excessive noise or interference with normal building 

operations, as determined by the Owner, shall be scheduled with the Owner. It may be 

necessary to schedule such work during unoccupied hours. The Owner reserves the 

right to determine when restricted construction hours will be required. 

1.4 DIVISION OF WORK BETWEEN MECHANICAL, ELECTRICAL & CONTROL 

CONTRACTORS 

A. Definitions: 

1. "Mechanical Contractors" refers to the following: 

a. Plumbing Contractor. 

b. Heating Contractor. 

c. Air Conditioning and Ventilating Contractor. 

d. Temperature Control Contractor. 

e. Fire Protection Contractor. 

f. Testing, Adjusting, and Balancing Contractor. 

2. Motor Control Wiring: The wiring associated with the remote operation of the 

magnetic coils of magnetic motor starters or relays, or the wiring that permits 

direct cycling of motors by means of devices in series with the motor power 

wiring. In the latter case the devices are usually single phase and are usually 

connected to the motor power wiring through a manual motor starter having 

"Manual-Off-Auto" provisions. 

3. Control devices such as start-stop push buttons, thermostats, pressure switches, 

flow switches, relays, etc., generally represent the types of equipment associated 

with motor control wiring. 

4. Motor control wiring is single phase and usually 120 volts. In some instances, the 

voltage will be the same as the motor power wiring. Generally, where the motor 

power wiring exceeds 120 volts, a control transformer is used to give a control 

voltage of 120 volts. 

5. Temperature Control Wiring: The wiring associated with the operation of a 

motorized damper, solenoid valve or motorized valve, etc., either modulating or 

two-position, as opposed to wiring which directly powers or controls a motor 

used to drive equipment such as fans, pumps, etc. 

a. This wiring will be from a 120 volt source and may continue as 120 volt, or 

be reduced in voltage (24 volt) in which case a control transformer shall be 

furnished as part of the temperature control wiring. 

6. Control Motor: An electric device used to operate dampers, valves, etc. It may be 

two-position or modulating. Conventional characteristics of such a motor are 24 

volts, 60 cycles, 1 phase, although other voltages may be encountered. 

7. Voltage is generally specified and scheduled as distribution voltage. Motor 

submittals may be based on utilization voltage if it corresponds to the correct 

distribution voltage. 
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Distribution/Nominal Voltage Utilization Voltage 

120 115 

208 200 

240 230 

277 265 

480 460 

B. General: 

1. The purpose of these Specifications is to outline the Electrical and Mechanical 

Contractor's responsibilities related to electrical work required for items such as 

temperature controls, mechanical equipment, fans, chillers, compressors and the 

like. The exact wiring requirements for much of the equipment cannot be 

determined until the systems have been selected and submittals reviewed. 

Therefore, the electrical drawings show only known wiring related to such items. 

All wiring not shown on the electrical drawings, but required for mechanical 

systems, is the responsibility of the Mechanical Contractor. 

2. Where the drawings require the Electrical Contractor to wire between equipment 

furnished by the Mechanical Contractor, such wiring shall terminate at terminals 

provided in the equipment. The Mechanical Contractor shall provide complete 

electrical power/controls wiring diagrams and supervision to the Electrical 

Contractor and designate the terminal numbers for correct wiring. 

3. All electrical work shall conform to the National Electrical Code. All provisions 

of the Electrical Specifications concerning wiring, protection, etc., apply to 

wiring provided by the Mechanical Contractor unless noted otherwise. 

4. Control low (24V) and control line (120V) voltage wiring, conduit, and related 

switches and relays required for the automatic control and/or interlock of motors 

and equipment, including final connection, are to be furnished and installed 

under Divisions 21, 22 and 23. Materials and installation to conform to Class 1 or 

2 requirements. 

5. All Contractors shall establish utility elevations prior to fabrication and shall 

coordinate their material and equipment with other trades. When a conflict arises, 

priority is as follows: 

a. Light fixtures. 

b. Gravity flow piping, including steam and condensate. 

c. Electrical busduct. 

d. Sheet metal. 

e. Electrical cable trays, including access space. 

f. Sprinkler piping and other piping. 

g. Electrical conduits and wireway. 

C. Mechanical Contractor's Responsibility: 

1. Assumes responsibility for internal wiring of all equipment provided by the 

Mechanical Contractor, for example: 

a. Fire Pump. 

b. Jockey Pump. 

c. Fire Control Panels. 
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2. Shall verify all existing equipment sizes and capacities where units are to be 

modified, moved or replaced. Contractor shall notify Architect/Engineer of any 

discrepancies prior to ordering new units or replacement parts, including 

replacements of equipment motors. 

3. Wiring of all devices needed to make the fire protection systems functional, for 

example: pump control wiring, sensor wiring, pre-action device wiring, and clean 

agent system wiring, unless control wiring is part of the fire alarm scope. Fire 

Protection Contractor shall verify any control wiring on the electrical drawings as 

being by the Electrical Contractor. All wiring required for a complete system, but 

not shown on the electrical drawings, is the responsibility of the Fire Protection 

Contractor. 

D. Electrical Contractor's Responsibility: 

1. Provides all combination starters, manual starters and disconnect devices shown 

on the Electrical Drawings or indicated to be by the Electrical Contractor on the 

Mechanical Drawings or Specifications. 

2. Installs and wires all remote control devices furnished by the Mechanical 

Contractor when so noted on the Electrical Drawings. 

3. Provides motor control wiring, where so noted on the drawings. 

4. Coordinate with the Mechanical Contractor for size of motors and/or other 

electrical devices involved with repair or replacement of existing equipment. 

5. Furnishes, installs and connects all relays, etc., for automatic shutdown of certain 

fans upon actuation of the Fire Alarm System as indicated and specified in 

Division 28. 

6. This Contractor is responsible for coordination of utilities with all other 

Contractors. If any field coordination conflicts are found, the Contractor shall 

coordinate with other Contractors to determine a viable layout. 

1.5 COORDINATION DRAWINGS 

A. Provide coordination drawings showing the complete, coordinated installation of 

mechanical, electrical, plumbing, fire protection, and other systems within available 

building spaces. 

B. Definitions: 

1. Coordination Drawings: Coordination drawings are defined as composite 

drawings or models that incorporate work of multiple trades and demonstrate 

coordinated routing, elevations, and clearances.  

a. Mechanical trades shall include, but are not limited to, mechanical 

equipment, ductwork, fire protection systems, plumbing piping, medical 

gas systems, hydronic piping, steam and steam condensate piping, and any 

item that may impact coordination with other disciplines. 

b. Electrical trades shall include, but are not limited to, electrical equipment, 

conduit 1.5"  and larger, conduit racks, cable trays, pull boxes, 

transformers, raceway, busway, lighting, ceiling-mounted devices, and any 

item that may impact coordination with other disciplines. 
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c. Technology trades shall include, but are not limited to, technology 

equipment, racks, conduit 1.5" and larger, conduit racks, cable trays, ladder 

rack, pull boxes, raceway, ceiling-mounted devices, and any item that may 

impact coordination with other disciplines. 

d. Maintenance clearances and code-required dedicated space shall be 

included. 

e. The coordination drawings shall include all underground, underfloor, in-

floor, in chase, and vertical trade items. 

2. Provide one complete, composite coordination drawing package for each 

building area, system, or phase demonstrating fully coordinated conditions. 

3. The composite coordination drawing package may be created from multiple 

trade-specific electronic files; however, the final deliverable shall clearly 

represent a single coordinated installation. 

4. Spaces with open/cloud ceiling architecture shall indicate the overhead utilities 

and locate equipment as required to maintain clearance above lights. The intent 

for the installation is to maintain a maximum allowable vertical clearance and an 

organized/clean manner in the horizontal. Notify Architect/Engineer of the 

maximum clearance which can be maintained. Failure to comply will result in 

modifications with no cost to Owner. 

a. In cloud ceiling architecture, when open cabling/wire and/or cable tray 

crosses gaps between ceiling clouds and/or walls, cabling is to transition to 

conduits to span the gaps in order to conceal cabling from below. 

5. The contractors shall use the coordination process to identify the proper sequence 

of installation of all utilities above ceilings and in other congested areas, to 

ensure an orderly and coordinated end result, and to provide adequate access for 

service and maintenance. 

C. Participation: 

1. The Contractor shall be responsible for coordination of all trades and preparing 

coordination drawings. 

2. One contractor shall be designated as the Coordinating Contractor for purposes 

of preparing a complete set of composite electronic CAD coordination drawings 

that include all applicable trades, and for coordinating the activities related to this 

process. The Coordinating Contractor for this project shall be the General 

Contractor. 

a. The Coordinating Contractor shall utilize personnel familiar with 

requirements of this project and skilled as draftspersons/CAD operators, 

competent to prepare the required coordination drawings. 

3. Electronic CAD drawings shall be submitted to the Coordinating Contractor for 

addition of work by other trades. IMEG will provide electronic file copies of 

applicable drawings for contractor's use if the contractor signs and returns an 

"Electronic File Transfer" waiver provided by IMEG. IMEG will not consider 

blatant reproductions of original file copies an acceptable alternative for 

coordination drawings. 
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D. Drawing Requirements: 

1. The file format and file naming convention shall be coordinated with and agreed 

to by all contractors participating in the coordination process and the Owner. 

a. Scale of drawings: 

1) General plans: 1/4 Inch = 1 '-0" (minimum). 

2) Mechanical, electrical, communication rooms, and including the 

surrounding areas within 10 feet: 1/2 Inch = 1'-0"  (minimum). 

3) Shafts and risers: 1/2 Inch = 1'-0" (minimum). 

4) Sections of shafts and mechanical and electrical equipment rooms: 

1/4 Inch = 1 '-0" (minimum). 

5) Sections of congested areas: 1/2 Inch = 1'-0" (minimum). 

2. Ductwork layout drawings shall be the baseline system for other components. 

Ductwork layout drawings shall be modified to accommodate other components 

as the coordination process progresses. 

3. There may be more drawings required for risers, top and bottom levels of 

mechanical rooms, and shafts. 

4. The minimum quantity of drawings will be established at the first coordination 

meeting and sent to the Architect/Engineer for review. Additional drawings may 

be required if other areas of congestion are discovered during the coordination 

process. 

E. General: 

1. Provide coordination drawing files to the Architect/Engineer for review of 

identified conflicts. The Architect/Engineer will not act as the project coordinator 

and is not responsible for coordination of the work. The Architect/Engineer will 

review only clearly identified conflicts submitted by the Contractor and will not 

perform clash detection or coordination. The Architect/Engineer will not compile 

or reconcile multiple trade files and will rely on the Contractor's composite 

coordination drawing package.  

2. The Contractor remains solely responsible for coordination regardless of any 

review or comment provided by the Architect/Engineer. 

3. A plotted set of coordination drawings shall be available at the project site. 

4. Coordination drawings are not shop drawings and are not subject to approval. 

Receipt or review of coordination drawings does not constitute approval of 

routing, layout, means, methods, sequencing, or constructability.  

5. The contract drawings are schematic in nature and do not show every fitting and 

appurtenance for each utility. Each contractor is expected to have included in the 

bid sufficient fittings, material, and labor to allow for adjustments in routing of 

utilities made necessary by the coordination process and to provide a complete 

and functional system. 

6. The contractors will not be allowed additional costs or time extensions due to 

participation in the coordination process. 
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7. The contractors will not be allowed additional costs or time extensions for 

additional fittings, reroutings or changes of duct size, that are essentially 

equivalent sizes to those shown on the drawings and determined necessary 

through the coordination process. 

8. The Architect/Engineer reserves the right to determine space priority of 

equipment in the event of spatial conflicts or interference between equipment, 

piping, conduit, ducts, and equipment provided by the trades. 

9. Changes to the contract documents that are necessary for systems installation and 

coordination shall be brought to the attention of the Architect/Engineer. 

10. Access panels shall preferably occur only in gypsum board walls or plaster 

ceilings where indicated on the drawings. 

a. Access to mechanical, electrical, technology, and other items located above 

the ceiling shall be through accessible lay-in ceiling tile areas. 

b. Potential layout changes shall be made to avoid additional access panels. 

c. Additional access panels shall not be allowed without written approval 

from the Architect/Engineer at the coordination drawing stage. 

d. Providing additional access panels shall be considered after other 

alternatives are reviewed and discarded by the Architect/Engineer and the 

Owner's Representative. 

e. When additional access panels are required, they shall be provided without 

additional cost to the Owner. 

11. Complete the coordination drawing process and obtain documented sign-off from 

all participating trades confirming that coordination drawings have been 

reviewed and coordinated prior to installation. Sign-off shall consist of signatures 

on the composite coordination drawing package or a coordination log identifying 

participating trades and acceptance of the coordinated layout.  

12. Do not begin installation of work in an area until coordination drawings for that 

area are complete and trade sign-offs have been obtained.  

13. Submit unresolved coordination conflicts to the Architect/Engineer for direction 

prior to installation. Conflicts that result after the coordination drawings are 

signed off shall be the responsibility of the contractor or subcontractor who did 

not properly identify their work requirements, or installed their work without 

proper coordination. Conflicts identified after installation due to incomplete 

coordination shall be corrected at no additional cost to the Owner.  

14. Updated coordination drawings that reflect as-built conditions may be used as 

record documents. 

1.6 WEB-BASED PROJECT SOFTWARE 

A. The General Contractor shall provide a web-based project software site for the purpose 

of hosting and managing project communication and documentation until completion 

of the warranty phase. 

B. The web-based project software shall include, at a minimum, the following features: 

construction schedule, submittals, RFIs, ASIs, construction change directives, change 

orders, drawing management, specification management, payment applications, 

contract modifications, meeting minutes, construction progress photos. 
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C. Provide web-based project software user licenses for use by the Architect/Engineer. 

Access will be provided from the start of the project through the completion of the 

warranty phase. 

1.7 SCHEDULE OF VALUES 

A. The requirements herein are in addition to the provisions of Division 01. 

B. Format: 

1. Use AIA Document Continuation Sheets G703 or another similar form approved 

by the Owner and Architect/Engineer. 

2. Submit in Excel format. 

3. Support values given with substantiating data. 

C. Preparation: 

1. Itemize work required by each specification section and list all providers. All 

work provided by subcontractors and major suppliers shall be listed on the 

Schedule of Values. List each subcontractor and supplier by company name. 

2. Break down all costs into: 

a. Material: Delivered cost of product with taxes paid. 

b. Labor: Labor cost, excluding overhead and profit. 

3. Itemize the cost for each of the following: 

a. Overhead and profit. 

b. Bonds. 

c. Insurance. 

d. General Requirements: Itemize all requirements. 

4. For each line item having an installed cost of more than $5,000, break down costs 

to list major products or operations under each item. At a minimum, provide 

material and labor cost line items for the following: 

a. Each piece of equipment requiring shop drawings (e.g., fire pump, double 

interlock pre-action system, backflow preventer, etc.) using the project 

nomenclature (FP-1, DIPS-1, BFP-1, etc.). 

b. Each sprinkler zone. In addition, break down the material and labor based 

on geography (building, floor, wing and/or phase). 

c. Each double interlock pre-action system. 

d. Each clean agent fire suppression system. 

e. Each wet agent fire suppression system. 

f. Site utilities (5' beyond building) 

g. Seismic design 

h. Commissioning 

i. Record drawings 

j. Punchlist and closeout 
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D. Update Schedule of Values when: 

1. Indicated by Architect/Engineer. 

2. Change of subcontractor or supplier occurs. 

3. Change of product or equipment occurs. 

1.8 CHANGE ORDERS 

A. A detailed material and labor takeoff shall be prepared for each change order, along 

with labor rates and markup percentages. Change orders shall be broken down by sheet 

or associated individual line item indicated in the change associated narrative, 

whichever provides the most detailed breakdown. Change orders with inadequate 

breakdown will be rejected. 

B. Itemized pricing with unit cost shall be provided from all distributors and associated 

subcontractors. 

C. Change order work shall not proceed until authorized. 

1.9 EQUIPMENT SUPPLIERS' INSPECTION 

A. The following equipment shall not be placed in operation until a competent installation 

and service representative of the manufacturer has inspected the installation and 

certified that the equipment is properly installed, adjusted and lubricated; that 

preliminary operating instructions have been given; and that the equipment is ready for 

operation: 

1. Fire Seal Systems 

2. Vibration Isolation 

B. Contractor shall arrange for and obtain supplier's on-site inspection(s) at proper time(s) 

to assure each phase of equipment installation and/or connection is in accordance with 

the manufacturer's instructions. 

C. Submit copies of start-up reports to the Architect/Engineer and include copies of 

Owner's Operation and Maintenance Manuals. 

1.10 PRODUCT DELIVERY, STORAGE, HANDLING & MAINTENANCE 

A. Exercise care in transporting and handling to avoid damage to materials. Store 

materials on the site to prevent damage. Keep materials clean, dry and free from 

harmful conditions. Immediately remove any materials that become wet or that are 

suspected of becoming contaminated with mold or other organisms. 

B. Protect equipment, components, and openings with airtight covers and exercise care at 

every stage of storage, handling, and installation of equipment to prevent airborne dust 

and dirt from entering or fouling equipment to include, but not limited to: 
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1. Motor windings and ventilation openings. 

2. Bearings. 

3. Equipment pipe and accessories connection openings. 

4. Starter and control cabinets. 

5. Pump seals. 

6. Engine cooling, air intake, and exhaust openings. 

C. Equipment and components that are visibly damaged or have been subject to 

environmental conditions prior to building turnover to Owner that could shorten the life 

of the component (for example, water damage, humidity, dust and debris, excessive hot 

or cold storage location, etc.) shall be repaired or replaced with new equipment or 

components without additional cost to the building owner. 

D. Keep all bearings properly lubricated and all belts properly tensioned and aligned. 

E. Coordinate the installation of heavy and large equipment with the General Contractor 

and/or Owner. If the Mechanical Contractor does not have prior documented 

experience in rigging and lifting similar equipment, he/she shall contract with a 

qualified lifting and rigging service that has similar documented experience. Follow all 

equipment lifting and support guidelines for handling and moving. 

F. Contractor is responsible for moving equipment into the building and/or site. 

Contractor shall review site prior to bid for path locations and any required building 

modifications to allow movement of equipment. Contractor shall coordinate the work 

with other trades. 

1.11 NETWORK / INTERNET CONNECTED EQUIPMENT 

A. These specifications may require certain equipment or systems to have network, 

Internet and/or remote access capability ("Network Capability"). Any requirement for 

Network Capability shall be interpreted only as a functional capability and is not to be 

construed as authority to connect or enable any Network Capability. Network 

Capability may only be connected or enabled with the express written consent of the 

Owner. 

1.12 WARRANTY 

A. Provide one-year warranty, unless otherwise noted, to the Owner for all fixtures, 

equipment, materials, and workmanship. 

B. The warranty period for all work in this Division of the specifications shall commence 

on the date of final acceptance, unless a whole or partial system or any separate piece 

of equipment or component is put into use for the benefit of any party other than the 

installing contractor with prior written authorization. In this instance, the warranty 

period shall commence on the date when such whole system, partial system or separate 

piece of equipment or component is placed in operation and accepted in writing by the 

Owner. 
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C. Warranty requirements shall extend to correction, without cost to the Owner, of all 

Work found to be defective or nonconforming to the contract documents. The 

Contractor shall bear the cost of correcting all damage resulting from defects or 

nonconformance with contract documents. 

1.13 INSURANCE 

A. Contractor shall maintain insurance coverage as set forth in Division 0 of these 

specifications. 

1.14 MATERIAL SUBSTITUTION 

A. Where several manufacturers' names are given, the scheduled manufacturer is the basis 

for job design and establishes the quality required. 

B. Equivalent equipment manufactured by the other listed manufacturers may be used. 

Contractor shall ensure that all items submitted by these other manufacturers meet all 

requirements of the drawings and specifications and fits in the allocated space. When 

using other listed manufacturers, the Contractor shall assume responsibility for any and 

all modifications necessary (including, but not limited to structural supports, electrical 

connections, piping and ductwork connections and arrangement, plumbing connections 

and rough-in, and regulatory agency approval, etc.) and coordinate such with other 

contractors. 

C. Any material, article or equipment of other unnamed manufacturers which will 

adequately perform the services and duties imposed by the design and is of a quality 

equal to or better than the material, article or equipment identified by the drawings and 

specifications may be used if approval is secured in writing from the 

Architect/Engineer not later than ten days prior to the bid opening. 

D. This Contractor assumes all costs incurred as a result of using the offered material, 

article or equipment, on the Contractor's part or on the part of other Contractors whose 

work is affected. 

E. This Contractor may list voluntary add or deduct prices for alternate materials on the 

bid form. These items will not be used in determining the low bidder. 

F. All material substitutions requested later than ten (10) days prior to bid opening must 

be listed as voluntary changes on the bid form. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 JOBSITE SAFETY 

A. Neither the professional activities of the Architect/Engineer, nor the presence of the 

Architect/Engineer or the employees and subconsultants at a construction site, shall 

relieve the Contractor and other entity of their obligations, duties and responsibilities 

including, but not limited to, construction means, methods, sequence, techniques or 

procedures necessary for performing, superintending or coordinating all portions of the 

work of construction in accordance with the contract documents and any health or 

safety precautions required by any regulatory agencies. The Architect/Engineer and 

personnel have no authority to exercise any control over any construction contractor or 

other entity or their employees in connection with their work or any health or safety 

precautions. The Contractor is solely responsible for jobsite safety. The 

Architect/Engineer and the Architect/Engineer's consultants shall be indemnified and 

shall be made additional insureds under the Contractor's general liability insurance 

policy. 

3.2 ARCHITECT/ENGINEER OBSERVATION OF WORK 

A. The Contractor shall provide seven (7) calendar days' notice to the Architect/Engineer 

prior to: 

1. Placing fill over underground and underslab utilities. 

2. Covering exterior walls, interior partitions and chases. 

3. Installing hard or suspended ceilings and soffits. 

B. The Architect/Engineer will have the opportunity to review the installation and provide 

a written report noting deficiencies requiring correction. The Contractor's schedule 

shall account for these reviews and show them as line items in the approved schedule. 

C. Above-Ceiling Final Observation 

1. All work above the ceilings must be complete prior to the Architect/Engineer's 

review. This includes, but is not limited to: 

a. Pipe wall penetrations are sealed. 

b. Pipe identification is installed. 

c. Branch piping in the location of sprinklers shall be dropped to the ceiling. 

2. In order to prevent the Above-Ceiling Final Observation from occurring too 

early, the Contractor shall review the status of the work and certify, in writing, 

that the work is ready for the Above-Ceiling Final Observation. 
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3. It is understood that if the Architect/Engineer finds the ceilings have been 

installed prior to this review and prior to 7 days elapsing, the Architect/Engineer 

may not recommend further payments to the contractor until such time as full 

access has been provided. 

3.3 SYSTEM STARTING AND ADJUSTING 

A. The fire protection systems shall be complete and operating. System startup, testing, 

adjusting, and balancing to obtain satisfactory system performance is the responsibility 

of the Contractor. This includes calibration and adjustments of all controls, noise level 

adjustments and final comfort adjustments as required. 

B. Complete all manufacturer-recommended startup procedures and checklists to verify 

proper motor rotation, electrical power voltage is within equipment limitations, 

equipment controls maintain pressures and temperatures within acceptable ranges, all 

filters and protective guards are in-place, acceptable access is provided for maintenance 

and servicing, and equipment operation does not pose a danger to personnel or 

property. 

C. All operating conditions and control sequences shall be tested during the start-up 

period. Test all interlocks, safety shutdowns, controls, and alarms. 

D. The Contractor, subcontractors, and equipment suppliers shall have skilled technicians 

to ensure that all systems perform properly. If the Architect/Engineer is requested to 

visit the job site for troubleshooting, assisting in start-up, obtaining satisfactory 

equipment operation, resolving installation and/or workmanship problems, equipment 

substitution issues or unsatisfactory system performance, including call backs during 

the warranty period, through no fault of the design; the Contractor shall reimburse the 

Owner on a time and materials basis for services rendered at the Architect/Engineer's 

standard hourly rates in effect when the services are requested. The Contractor shall 

pay the Owner for services required that are product, installation or workmanship 

related. Payment is due within 30 days after services are rendered. 

3.4 RECORD DOCUMENTS 

A. The following paragraphs supplement Division 01 requirements. 

B. Maintain at the job site a separate and complete set of fire protection drawings and 

specifications with all changes made to the systems clearly and permanently marked in 

complete detail. 

C. Mark drawings to indicate revisions to piping size and location, both exterior and 

interior; including locations of other control devices, and other units requiring periodic 

maintenance or repair; actual equipment locations, dimensioned from column lines; 

actual inverts and locations of underground piping; concealed equipment, dimensioned 

from column lines; mains and branches of piping systems, with valves and control 

devices located and numbered, concealed unions located, and with items requiring 

maintenance located; Change Orders; concealed control system devices. 
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D. Before completion of the project, a set of reproducible fire protection drawings will be 

given to the Contractor for transfer of all as-built conditions from the paper set 

maintained at the job site. All marks on reproducibles shall be clear and permanent. 

E. Mark specifications to show approved substitutions; Change Orders, and actual 

equipment and materials used. 

F. Record changes daily and keep the marked drawings available for the 

Architect/Engineer's examination at any normal work time. 

G. Upon completing the job, and before final payment is made, give the marked-up 

drawings to the Architect/Engineer. 

3.5 PAINTING 

A. This Contractor shall paint the following items: 

1. All piping in mechanical room 

2. Piping exposed in kitchen 

B. Paint all equipment that is marred or damaged prior to the Owner's acceptance. Paint 

and color shall match original equipment paint and shall be obtained from the 

equipment supplier if available. 

C. Equipment in finished areas that will be painted to match the room decor will be 

painted by others. Should this Contractor install equipment in a finished area after the 

area has been painted, the Contractor shall have the equipment and all its supports, 

hangers, etc., painted to match the room decor. 

D. Equipment cabinets, casings, covers, metal jackets, etc., in equipment rooms or 

concealed spaces, shall be furnished in standard or prime finish, free from scratches, 

abrasions, chips, etc. 

E. Equipment in occupied spaces, or if standard to the unit, shall have a baked primer with 

baked enamel finish coat free from scratches, abrasions, chips, etc. If color option is 

specified or is standard to the unit, this Contractor shall, before ordering, verify with 

the Architect/Engineer the color preference and furnish this color. 

F. Paint all equipment in unfinished areas such as boiler room, mechanical spaces, storage 

room, etc., furnished by this Contractor. Equipment furnished with a factory coat of 

paint and enamel need not be painted, provided the factory applied finish is not marred 

or spattered. If so, equipment shall be refinished with the same paint as was factory 

applied. 

G. Paint all outdoor uninsulated steel piping the color selected by Owner or 

Architect/Engineer. 

H. After surfaces have been thoroughly cleaned and are free of oil, dirt, and other foreign 

matter, paint all pipes and equipment with the following: 
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1. Bare Metal Surfaces: Apply one coat of primer suitable for the metal being 

painted. Finish with two coats of Alkyd base enamel paint. 

2. Color of paint shall be as follows: 

a. All piping in mechanical room: 

1) Fire Protection: Red pipe/white letters 

b. Piping exposed in kitchen: 

1) All Piping: White 

3.6 ADJUST AND CLEAN 

A. Thoroughly clean all equipment and systems prior to the Owner's final acceptance of 

the project. Clean all foreign paint, grease, oil, dirt, labels, stickers, and other foreign 

material from all equipment. 

B. Clean all areas where moisture is present. Immediately report any mold, biological 

growth, or water damage. 

C. Remove all rust, scale, dirt, oils, stickers and thoroughly clean exterior of all exposed 

piping, hangers, and accessories. 

D. Remove all rubbish, debris, etc., accumulated during construction from the premises. 

3.7 SPECIAL REQUIREMENTS 

A. Contractor shall coordinate the installation of all equipment, valves, etc., with other 

trades to maintain clear access area for servicing. 

B. All equipment shall be installed in such a way to maximize access to parts needing 

service or maintenance. Review the final field location, placement, and orientation of 

equipment with the Owner's designated representative prior to setting equipment. 

C. Installation of equipment or devices without regard to coordination of access 

requirements and confirmation with the Owner's designated representative will result in 

removal and reinstallation of the equipment at the Contractor's expense. 

3.8 IAQ MAINTENANCE FOR OCCUPIED FACILITIES UNDER CONSTRUCTION 

A. Contractors shall make all reasonable efforts to prevent construction activities from 

affecting the air quality of the occupied areas of the building or outdoor areas near the 

building. These measures shall include, but not be limited to: 

1. All contractors shall endeavor to minimize the amount of contaminants generated 

during construction. Methods to be employed shall include, but not be limited to: 
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a. Minimizing the amount of dust generated. 

b. Reducing solvent fumes and VOC emissions. 

c. Maintain good housekeeping practices, including sweeping and periodic 

dust and debris removal. There should be no visible haze in the air. 

2. Request that the Owner designate an IAQ representative. 

3. Review and receive approval from the Owner's IAQ representative for all IAQ-

related construction activities and negative pressure containment plans. 

4. Inform the IAQ representative of all conditions that could adversely impact IAQ, 

including operations that will produce higher than normal dust production or 

odors. 

5. Schedule activities that may cause IAQ conditions that are not acceptable to the 

Owner's IAQ representative during unoccupied periods. 

6. Request copies of and follow all of the Owner's IAQ and infection control 

policies. 

7. Unless no other access is possible, the entrance to construction site shall not be 

through the existing facility. 

8. To minimize growth of infectious organisms, do not permit damp areas in or near 

the construction area to remain for over 24 hours. 

9. In addition to the criteria above, provide measures as recommended in the 

SMACNA "IAQ Guidelines for Occupied Buildings Under Construction". 
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READINESS CERTIFICATION PRIOR TO FINAL JOBSITE OBSERVATION 

 

To prevent the final job observation from occurring too early, we require that the Contractor 

review the completion status of the project and, by copy of this document, certify that the job is 

indeed ready for the final job observation. The following is a typical list of items that represent 

the degree of job completeness expected prior to requesting a final job observation. 

 

1. Penetrations fire sealed and labeled in accordance with specifications. 

2. All pumps operating and balanced. 

3. Fire protection system operational. 

4. Pipes labeled. 

 

Accepted by: 

 

Prime Contractor _______________________________________________ 

 

By ___________________________________ Date ___________________ 

 

Upon Contractor certification that the project is complete and ready for a final job observation, 

we require the Contractor to sign this agreement and return it to the Architect/Engineer so that the 

final observation can be scheduled. 

 

It is understood that if the Architect/Engineer finds the job not ready for the final observation and 

that additional trips and observations are required to bring the project to completion, the costs 

incurred by the Architect/Engineer for additional time and expenses will be deducted from the 

Contractor's contract retainage prior to final payment at the completion of the job. 

END OF SECTION 
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SECTION 23 05 00 - BASIC HVAC REQUIREMENTS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Requirements applicable to all Division 23 Sections. Also refer to Division 01 - 
General Requirements.

B. All materials and installation methods shall conform to the applicable standards, 
guidelines and codes referenced herein and within each specification section.

1.2 SCOPE OF WORK

A. This Specification and the associated drawings govern the furnishing, installing, testing 
and placing into satisfactory operation the Mechanical Systems.

B. Each Contractor shall provide all new materials indicated on the drawings and/or in 
these specifications, and all items required to make the portion of the Mechanical Work 
a finished and working system.

C. All work will be awarded under a single General Contract. The division of work listed 
below is for the Contractor's convenience and lists normal breakdown of the work.

D. Scope of Work:

1. Heating Work shall include, but is not necessarily limited to:

a. Furnish and install refrigerant piping, accessories, and final charge of 
refrigerant.

b. Furnish and install condensate drain piping from cooling related equipment 
such as air handlers and cooling coil drain pans.

2. Air Conditioning and Ventilating Work shall include, but is not necessarily 
limited to:

a. Furnish and install package indoor air handling units complete with 
dampers, filters, coils, fans, and motors.

b. Furnish and install air-cooled condensing units and curbs.
c. Furnish and install complete supply air ductwork systems including all 

fittings, insulation, and outlets.
d. Furnish and install complete return air ductwork systems including all 

fittings, insulation, and inlets.
e. Furnish and install all temperature control systems. 

3. Temperature Control Work shall include, but is not necessarily limited to:
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a. Temperature control system shall consist of a full Direct Digital Control 
(DDC) system including all accessories, sensors, and programming.

4. Testing, Adjusting, and Balancing Work shall include, but is not necessarily 
limited to:

a. Furnish complete testing, adjusting, and balancing as specified in Section 
23 05 93, including, but not limited to, air systems, hydronic systems, , and 
verification of control systems.

b. Complete all applicable tests, certifications, forms, and matrices

1.3 WORK SEQUENCE

A. All work that will produce excessive noise or interference with normal building 
operations, as determined by the Owner, shall be scheduled with the Owner. It may be 
necessary to schedule such work during unoccupied hours. The Owner reserves the 
right to determine when restricted construction hours will be required.

1.4 DIVISION OF WORK BETWEEN MECHANICAL, ELECTRICAL & CONTROL 
CONTRACTORS

A. Definitions:

1. "Mechanical Contractors" refers to the following:

a. Plumbing Contractor.
b. Heating Contractor.
c. Air Conditioning and Ventilating Contractor.
d. Temperature Control Contractor.
e. Fire Protection Contractor.
f. Testing, Adjusting, and Balancing Contractor.

2. Motor Control Wiring: The wiring associated with the remote operation of the 
magnetic coils of magnetic motor starters or relays, or the wiring that permits 
direct cycling of motors by means of devices in series with the motor power 
wiring. In the latter case the devices are usually single phase and are usually 
connected to the motor power wiring through a manual motor starter having 
"Manual-Off-Auto" provisions.

3. Control devices such as start-stop push buttons, thermostats, pressure switches, 
flow switches, relays, etc., generally represent the types of equipment associated 
with motor control wiring.

4. Motor control wiring is single phase and usually 120 volts. In some instances, the 
voltage will be the same as the motor power wiring. Generally, where the motor 
power wiring exceeds 120 volts, a control transformer is used to give a control 
voltage of 120 volts.
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5. Temperature Control Wiring: The wiring associated with the operation of a 
motorized damper, solenoid valve or motorized valve, etc., either modulating or 
two-position, as opposed to wiring which directly powers or controls a motor 
used to drive equipment such as fans, pumps, etc.

a. This wiring will be from a 120 volt source and may continue as 120 volt, 
or be reduced in voltage (24 volt) in which case a control transformer shall 
be furnished as part of the temperature control wiring.

6. Control Motor: An electric device used to operate dampers, valves, etc. It may be 
two-position or modulating. Conventional characteristics of such a motor are 24 
volts, 60 cycles, 1 phase, although other voltages may be encountered.

7. Voltage is generally specified and scheduled as distribution voltage. Motor 
submittals may be based on utilization voltage if it corresponds to the correct 
distribution voltage.

Distribution/Nominal Voltage Utilization Voltage
120 115
208 200
240 230
277 265
480 460

B. General:

1. The purpose of these Specifications is to outline the Electrical and Mechanical 
Contractor's responsibilities related to electrical work required for items such as 
temperature controls, mechanical equipment, fans, chillers, compressors and the 
like. The exact wiring requirements for much of the equipment cannot be 
determined until the systems have been selected and submittals reviewed. 
Therefore, the electrical drawings show only known wiring related to such items. 
All wiring not shown on the electrical drawings, but required for mechanical 
systems, is the responsibility of the Mechanical Contractor.

2. Where the drawings require the Electrical Contractor to wire between equipment 
furnished by the Mechanical Contractor, such wiring shall terminate at terminals 
provided in the equipment. The Mechanical Contractor shall provide complete 
electrical power/controls wiring diagrams and supervision to the Electrical 
Contractor and designate the terminal numbers for correct wiring.

3. All electrical work shall conform to the National Electrical Code. All provisions 
of the Electrical Specifications concerning wiring, protection, etc., apply to 
wiring provided by the Mechanical Contractor unless noted otherwise.

4. Control low (24V) and control line (120V) voltage wiring, conduit, and related 
switches and relays required for the automatic control and/or interlock of motors 
and equipment, including final connection, are to be furnished and installed 
under Divisions 21, 22 and 23. Materials and installation to conform to Class 1 or 
2 requirements. 

5. All Contractors shall establish utility elevations prior to fabrication and shall 
coordinate their material and equipment with other trades. When a conflict arises, 
priority is as follows:
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a. Light fixtures.
b. Gravity flow piping, including steam and condensate.
c. Electrical busduct.
d. Sheet metal.
e. Electrical cable trays, including access space.
f. Sprinkler piping and other piping.
g. Electrical conduits and wireway.

C. Mechanical Contractor's Responsibility:

1. Assumes responsibility for internal wiring of all equipment provided by the 
Mechanical Contractor, for example:

a. Boiler Feed Pumps.
b. Burners.
c. Chillers.
d. Computer Room Air Conditioning Units.
e. Condensate Return Stations.
f. Condensing Units.
g. Makeup Air Units.
h. Electric Humidifiers.
i. Gas Trains.
j. Package Air Handling Units.
k. Packaged Rooftop Units.

2. Assumes all responsibility for the Temperature Control wiring, when the 
Temperature Control Contractor is a Subcontractor to the Mechanical Contractor.

3. Shall verify all existing equipment sizes and capacities where units are to be 
modified, moved or replaced. Contractor shall notify Architect/Engineer of any 
discrepancies prior to ordering new units or replacement parts, including 
replacements of equipment motors.

4. Temperature Control Subcontractor's Responsibility:

a. Wiring of all devices needed to make the Temperature Control System 
functional.

b. Verifying any control wiring on the electrical drawings as being by the 
Electrical Contractor. All wiring required for the Control System, but not 
shown on the electrical drawings, is the responsibility of the Temperature 
Control Subcontractor.

c. Coordinating equipment locations (such as relays, transformers, etc.) with 
the Electrical Contractor, where wiring of the equipment is by the 
Electrical Contractor.

5. This Contractor is responsible for coordination of utilities with all other 
Contractors. If any field coordination conflicts are found, the Contractor shall 
coordinate with other Contractors to determine a viable layout.

D. Electrical Contractor's Responsibility:
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1. Provides all combination starters, manual starters and disconnect devices shown 
on the Electrical Drawings or indicated to be by the Electrical Contractor on the 
Mechanical Drawings or Specifications.

2. Installs and wires all remote control devices furnished by the Mechanical 
Contractor or Temperature Control Subcontractor when so noted on the Electrical 
Drawings.

3. Provides motor control and temperature control wiring, where so noted on the 
drawings.

4. Coordinate with the Mechanical Contractor for size of motors and/or other 
electrical devices involved with repair or replacement of existing equipment.

5. Furnishes, installs and connects all relays, etc., for automatic shutdown of certain 
fans upon actuation of the Fire Alarm System as indicated and specified in 
Division 28.

6. This Contractor is responsible for coordination of utilities with all other 
Contractors. If any field coordination conflicts are found, the Contractor shall 
coordinate with other Contractors to determine a viable layout.

1.5 QUALITY ASSURANCE

A. Contractor's Responsibility Prior to Submitting Pricing Data:

1. The Contractor is responsible for constructing complete and operating systems. 
The Contractor acknowledges and understands that the Contract Documents are a 
two-dimensional representation of a three-dimensional object, subject to human 
interpretation. This representation may include imperfect data, interpreted codes, 
utility guidelines, three-dimensional conflicts, and required field coordination 
items. Such deficiencies can be corrected when identified prior to ordering 
material and starting installation. The Contractor agrees to carefully study and 
compare the individual Contract Documents and report at once in writing to the 
Design Team any deficiencies the Contractor may discover. The Contractor 
further agrees to require each subcontractor to likewise study the documents and 
report at once any deficiencies discovered.

2. The Contractor shall resolve all reported deficiencies with the Architect/Engineer 
prior to awarding any subcontracts, ordering material, or starting any work with 
the Contractor's own employees. Any work performed prior to receipt of 
instructions from the Design Team will be done at the Contractor's risk.

B. Qualifications:

1. Only products of reputable manufacturers are acceptable.
2. All Contractors and subcontractors shall employ only workers skilled in their 

trades.

C. Compliance with Codes, Laws, Ordinances:

1. Conform to all requirements of the City of Codes, Laws, Ordinances and other 
regulations having jurisdiction.

2. Conform to all published standards of <Insert>.
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3. Conform to all State Codes.
4. If there is a discrepancy between the codes and regulations and these 

specifications, the Architect/Engineer shall determine the method or equipment 
used.

5. If the Contractor notes, at the time of bidding, that any parts of the drawings or 
specifications do not comply with the codes or regulations, Contractor shall 
inform the Architect/Engineer in writing, requesting a clarification. If there is 
insufficient time for this procedure, Contractor shall submit with the proposal a 
separate price to make the system comply with the codes and regulations.

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

7. If there is a discrepancy between manufacturer's recommendations and these 
specifications, the manufacturer's recommendations shall govern.

8. All rotating shafts and/or equipment shall be completely guarded from all 
contact. Partial guards and/or guards that do not meet all applicable OSHA 
standards are not acceptable. Contractor is responsible for providing this 
guarding if it is not provided with the equipment supplied.

D. Permits, Fees, Taxes, Inspections:

1. Procure all applicable permits and licenses.
2. Abide by all laws, regulations, ordinances, and other rules of the State or Political 

Subdivision where the work is done, or as required by any duly constituted public 
authority.

3. Pay all charges for permits or licenses.
4. Pay all fees and taxes imposed by the State, Municipal and/or other regulatory 

bodies.
5. Pay all charges arising out of required inspections by an authorized body.
6. Pay all charges arising out of required contract document reviews associated with 

the project and as initiated by the Owner or authorized agency/consultant.
7. Where applicable, all fixtures, equipment and materials shall be approved or 

listed by Underwriter's Laboratories, Inc.

E. Utility Company Requirements:

1. Secure from the appropriate private or public utility company all applicable 
requirements.

2. Comply with all utility company requirements.
3. Make application for and pay for service connections, such as gas.
4. Make application for and pay for all meters and metering systems required by the 

utility company.

F. Examination of Drawings:

1. The drawings for the mechanical work are completely diagrammatic, intended to 
convey the scope of the work and to indicate the general arrangements and 
locations of equipment, outlets, etc., and the approximate sizes of equipment.

2. Contractor shall determine the exact locations of equipment and rough-ins, and 
the exact routing of pipes and ducts to best fit the layout of the job.

 BASIC HVAC REQUIREMENTS
 23 05 00 -  6



Carteret County Courthouse HVAC Reno

3. Scaling of the drawings is not sufficient or accurate for determining these 
locations.

4. Where job conditions require reasonable changes in indicated arrangements and 
locations, such changes shall be made by the Contractor at no additional cost to 
the Owner.

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

6. If an item is either on the drawings or in the specifications, it shall be included in 
this contract.

7. Determination of quantities of material and equipment required shall be made by 
the Contractor from the documents. Where discrepancies arise between drawings, 
schedules and/or specifications, the greater number shall govern.

8. Where used in mechanical documents, the word "furnish" shall mean supply for 
use, the word "install" shall mean connect complete and ready for operation, and 
the word "provide" shall mean to supply for use and connect complete and ready 
for operation.

a. Any item listed as furnished shall also be installed, unless otherwise noted.
b. Any item listed as installed shall also be furnished, unless otherwise noted.

G. Field Measurements:

1. Verify all pertinent dimensions at the job site before ordering any materials or 
fabricating any supports, pipes or ducts.

H. Electronic Media/Files:

1. Construction drawings for this project have been prepared utilizing AutoCAD 
MEP.

2. Contractors and Subcontractors may request electronic media files of the contract 
drawings and/or copies of the specifications. Specifications will be provided in 
PDF format.

3. Upon request for electronic media, the Contractor shall complete and return a 
signed "Electronic File Transmittal" form provided by IMEG.

4. If the information requested includes floor plans prepared by others, the 
Contractor will be responsible for obtaining approval from the appropriate 
Design Professional for use of that part of the document.

5. The electronic contract documents can be used for preparation of shop drawings 
and as-built drawings only. The information may not be used in whole or in part 
for any other project.

6. The drawings prepared by IMEG for bidding purposes may not be used directly 
for ductwork layout drawings or coordination drawings.

7. The use of these CAD documents by the Contractor does not relieve them from 
their responsibility for coordination of work with other trades and verification of 
space available for the installation.
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8. The information is provided to expedite the project and assist the Contractor with 
no guarantee by IMEG as to the accuracy or correctness of the information 
provided. IMEG accepts no responsibility or liability for the Contractor's use of 
these documents.

1.6 WEB-BASED PROJECT SOFTWARE

A. The General Contractor shall provide a web-based project software site for the purpose 
of hosting and managing project communication and documentation until completion 
of the warranty phase.

B. The web-based project software shall include, at a minimum, the following features: 
construction schedule, submittals, RFIs, ASIs, construction change directives, change 
orders, drawing management, specification management, payment applications, 
contract modifications, meeting minutes, construction progress photos.

C. Provide web-based project software user licenses for use by the Architect/Engineer. 
Access will be provided from the start of the project through the completion of the 
warranty phase.

D. At project completion, provide digital archive of entire project in format that is 
readable by common desktop software applications in format acceptable to 
Architect/Engineer. Provide data in locked format to prevent further changes.

1.7 SUBMITTALS

A. General Submittal Procedures: In addition to the provisions of Division 01, the 
following are required:

1. Transmittal: Each transmittal shall include the following:

a. Date
b. Project title and number
c. Contractor's name and address
d. Division of work (e.g., plumbing, heating, ventilating, etc.)
e. Description of items submitted and relevant specification number
f. Notations of deviations from the contract documents
g. Other pertinent data

2. Submittal Cover Sheet: Each submittal shall include a cover sheet containing:

a. Date
b. Project title and number
c. Architect/Engineer
d. Contractor and subcontractors' names and addresses
e. Supplier and manufacturer's names and addresses
f. Division of work (e.g., plumbing, heating, ventilating, etc.)
g. Description of item submitted (using project nomenclature) and relevant 

specification number
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h. Notations of deviations from the contract documents
i. Other pertinent data
j. Provide space for Contractor's review stamps

3. Composition:

a. Submittals shall be submitted using specification sections and the project 
nomenclature for each item.

b. Individual submittal packages shall be prepared for items in each 
specification section. All items within a single specification section shall 
be packaged together where possible. An individual submittal may contain 
items from multiple specifications sections if the items are intimately 
linked (e.g., pumps and motors).

c. All sets shall contain an index of the items enclosed with a general topic 
description on the cover.

4. Content: Submittals shall include all fabrication, erection, layout, and setting 
drawings; manufacturers' standard drawings; schedules; descriptive literature, 
catalogs and brochures; performance and test data; electrical power criteria (e.g., 
voltage, phase, amps, horsepower, kW, etc.) wiring and control diagrams; Short 
Circuit Current Rating (SCCR); dimensions; shipping and operating weights; 
shipping splits; service clearances; and all other drawings and descriptive data of 
materials of construction as may be required to show that the materials, 
equipment or systems and the location thereof conform to the requirements of the 
contract documents.

5. Contractor's Approval Stamp:

a. The Contractor shall thoroughly review and approve all shop drawings 
before submitting them to the Architect/Engineer. The Contractor shall 
stamp, date and sign each submittal certifying it has been reviewed.

b. Unstamped submittals will be rejected.
c. The Contractor's review shall include, but not be limited to, verification of 

the following:

1) Only approved manufacturers are used.
2) Addenda items have been incorporated.
3) Catalog numbers and options match those specified.
4) Performance data matches that specified.
5) Electrical characteristics and loads match those specified.
6) Equipment connection locations, sizes, capacities, etc. have been 

coordinated with other affected trades.
7) Dimensions and service clearances are suitable for the intended 

location.
8) Equipment dimensions are coordinated with support steel, 

housekeeping pads, openings, etc.
9) Constructability issues are resolved (e.g., weights and dimensions 

are suitable for getting the item into the building and into place, 
sinks fit into countertops, etc.).
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d. The Contractor shall review, stamp and approve all subcontractors' 
submittals as described above.

e. The Contractor's approval stamp is required on all submittals. Approval 
will indicate the Contractor's review of all material and a complete 
understanding of exactly what is to be furnished. Contractor shall clearly 
mark all deviations from the contract documents on all submittals. If 
deviations are not marked by the Contractor, then the item shall be required 
to meet all drawing and specification requirements.

6. Submittal Identification and Markings:

a. The Contractor shall clearly mark each item with the same nomenclature 
applied on the drawings or in the specifications.

b. The Contractor shall clearly indicate the size, finish, material, etc.
c. Where more than one model is shown on a manufacturer's sheet, the 

Contractor shall clearly indicate exactly which item and which data is 
intended.

d. All marks and identifications on the submittals shall be unambiguous.

7. Schedule submittals to expedite the project. Coordinate submission of related 
items.

8. Identify variations from the contract documents and product or system limitations 
that may be detrimental to the successful performance of the completed work.

9. Reproduction of contract documents alone is not acceptable for submittals.
10. Incomplete submittals will be rejected without review. Partial submittals will 

only be reviewed with prior approval from the Architect/Engineer.
11. Submittals not required by the contract documents may be returned without 

review.
12. The Architect/Engineer's responsibility shall be to review one set of shop 

drawing submittals for each product. If the first submittal is incomplete or does 
not comply with the drawings and/or specifications, the Contractor shall be 
responsible to bear the cost for the Architect/Engineer to recheck and handle the 
additional shop drawing submittals.

13. Submittals shall be reviewed and approved by the Architect/Engineer before 
releasing any equipment for manufacture or shipment.

14. Contractor's responsibility for errors, omissions, or deviation from the contract 
documents in submittals is not relieved by the Architect/Engineer's approval.

15. Schedule shall allow for adequate time to perform orderly and proper review of 
submittals, including time for consultants and Owner if required, and 
resubmittals by Contractor if necessary, and to cause no delay in Work or in 
activities of Owner or other contractors.

a. Allow at least two weeks for Architect's/Engineer's review and processing 
of each submittal.

16. Architect/Engineer reserves the right to withhold action on a submittal which, in 
the Architect/Engineer's opinion, requires coordination with other submittals 
until related submittals are received. The Architect/Engineer will notify the 
Contractor, in writing, when they exercise this right.
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B. Electronic Submittal Procedures:

1. Distribution: Email submittals as attachments to all parties designated by the 
Architect/Engineer, unless a web-based submittal program is used.

2. Transmittals: Each submittal shall include an individual electronic letter of 
transmittal.

3. Format: Electronic submittals shall be in PDF format only. Scanned copies, in 
PDF format, of paper originals are acceptable. Submittals that are not legible will 
be rejected. Do not set any permission restrictions on files; protected, locked, or 
secured documents will be rejected.

4. File Names: Electronic submittal file names shall include the relevant 
specification section number followed by a description of the item submitted, as 
follows. Where possible, include the transmittal as the first page of the PDF 
instead of using multiple electronic files.

a. Submittal file name: 23 XX XX.description.YYYYMMDD
b. Transmittal file name: 23 XX XX.description.YYYYMMDD

5. File Size: Files shall be transmitted via a pre-approved method. Larger files may 
require an alternative transfer method, which shall also be pre-approved.

C. Paper Copy Submittal Procedures:

1. Paper copies are acceptable where electronic copies are not provided.
2. The Contractor shall submit ten (10) paper copies of each shop drawing.
3. Each set shall be bound in a three-ring binder or presentation binder. Copies that 

are loose or in pocket folders are not acceptable.

1.8 PRODUCT DELIVERY, STORAGE, HANDLING & MAINTENANCE

A. Exercise care in transporting and handling to avoid damage to materials. Store 
materials on the site to prevent damage. Keep materials clean, dry and free from 
harmful conditions. Immediately remove any materials that become wet or that are 
suspected of becoming contaminated with mold or other organisms.

B. Protect equipment, components, and openings with airtight covers and exercise care at 
every stage of storage, handling, and installation of equipment to prevent airborne dust 
and dirt from entering or fouling equipment to include, but not limited to:

1. Motor windings and ventilation openings.
2. Bearings.
3. Equipment pipe and accessories connections openings. (e.g. boiler connections, 

coil connections, etc.)
4. Equipment duct and accessories connections openings. (e.g. AHU/RTU duct 

connections; terminal air boxes, etc.)
5. Starter and control cabinets.
6. Heat transfer coils.
7. Pump seals.
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8. Combustion burner and blower equipment (e.g. combustion air intake, 
combustion vent/flue, etc.)

C. Equipment and components that are visibly damaged or have been subject to 
environmental conditions prior to building turnover to Owner that could shorten the life 
of the component (for example, water damage, humidity, dust and debris, excessive hot 
or cold storage location, etc.) shall be repaired or replaced with new equipment or 
components without additional cost to the building owner.

D. Keep all bearings properly lubricated and all belts properly tensioned and aligned.

E. Coordinate the installation of heavy and large equipment with the General Contractor 
and/or Owner. If the Mechanical Contractor does not have prior documented 
experience in rigging and lifting similar equipment, they shall contract with a qualified 
lifting and rigging service that has similar documented experience. Follow all 
equipment lifting and support guidelines for handling and moving.

F. Contractor is responsible for moving equipment into the building and/or site. 
Contractor shall review site prior to bid for path locations and any required building 
modifications to allow movement of equipment. Contractor shall coordinate the work 
with other trades.

1.9 NETWORK / INTERNET CONNECTED EQUIPMENT

A. These specifications may require certain equipment or systems to have network, 
Internet and/or remote access capability ("Network Capability"). Any requirement for 
Network Capability shall be interpreted only as a functional capability and is not to be 
construed as authority to connect or enable any Network Capability. Network 
Capability may only be connected or enabled with the express written consent of the 
Owner.

1.10 WARRANTY

A. Provide one-year warranty, unless otherwise noted, to the Owner for all fixtures, 
equipment, materials, and workmanship.

B. The warranty period for all work in this Division of the specifications shall commence 
on the date of final acceptance, unless a whole or partial system or any separate piece 
of equipment or component is put into use for the benefit of any party other than the 
installing contractor with prior written authorization. In this instance, the warranty 
period shall commence on the date when such whole system, partial system or separate 
piece of equipment or component is placed in operation and accepted in writing by the 
Owner.

C. Warranty requirements shall extend to correction, without cost to the Owner, of all 
Work found to be defective or nonconforming to the contract documents. The 
Contractor shall bear the cost of correcting all damage resulting from defects or 
nonconformance with contract documents.
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1.11 MATERIAL SUBSTITUTION

A. Where several manufacturers' names are given, the scheduled manufacturer is the basis 
for job design and establishes the quality required.

B. Equivalent equipment manufactured by the other listed manufacturers may be used. 
Contractor shall ensure that all items submitted by these other manufacturers meet all 
requirements of the drawings and specifications and fits in the allocated space. When 
using other listed manufacturers, the Contractor shall assume responsibility for any and 
all modifications necessary (including, but not limited to structural supports, electrical 
connections, piping and ductwork connections and arrangement, plumbing connections 
and rough-in, and regulatory agency approval, etc.) and coordinate such with other 
contractors.

C. Any material, article or equipment of other unnamed manufacturers which will 
adequately perform the services and duties imposed by the design and is of a quality 
equal to or better than the material, article or equipment identified by the drawings and 
specifications may be used if approval is secured in writing from the 
Architect/Engineer not later than ten days prior to the bid opening.

D. This Contractor assumes all costs incurred as a result of using the offered material, 
article or equipment, on the Contractor's part or on the part of other Contractors whose 
work is affected.

E. This Contractor may list voluntary add or deduct prices for alternate materials on the 
bid form. These items will not be used in determining the low bidder.

F. All material substitutions requested later than ten (10) days prior to bid opening must 
be listed as voluntary changes on the bid form.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 JOBSITE SAFETY

A. Neither the professional activities of the Architect/Engineer, nor the presence of the 
Architect/Engineer or the employees and subconsultants at a construction site, shall 
relieve the Contractor and other entity of their obligations, duties and responsibilities 
including, but not limited to, construction means, methods, sequence, techniques or 
procedures necessary for performing, superintending or coordinating all portions of the 
work of construction in accordance with the contract documents and any health or 
safety precautions required by any regulatory agencies. The Architect/Engineer and 
personnel have no authority to exercise any control over any construction contractor or 
other entity or their employees in connection with their work or any health or safety 
precautions. The Contractor is solely responsible for jobsite safety. The 
Architect/Engineer and the Architect/Engineer's consultants shall be indemnified and 
shall be made additional insureds under the Contractor's general liability insurance 
policy.

3.2 EXCAVATION, FILL, BACKFILL, COMPACTION

A. General:

1. Prior to the commencement of any excavation or digging, the Contractor shall 
verify all underground utilities with the regional utility locator. Provide prior 
notice to the locator before excavations. Contact information for most regional 
utility locators can be found at the following website (https://call811.com/) or by 
calling 811.

2. The Contractor shall do all excavating, filling, backfilling and compacting 
associated with the work.

B. Excavation:

1. Make all excavations to accurate, solid, undisturbed earth, and to proper 
dimensions.

2. Where excavations are made in error below foundations, concrete of same 
strength as specified for the foundations or thoroughly compacted sand-gravel 
fill, as determined by the Architect/Engineer, shall be placed in such excess 
excavations. Place thoroughly compacted, clean, stable fill in excess excavations 
under slabs on grade, at the Contractor's expense.

3. Trim bottom and sides of excavations to grades required for foundations.
4. Protect excavations against frost and freezing.
5. Take care in excavating not to damage surrounding structures, equipment, or 

buried pipe. Do not undermine footing or foundation.
6. Perform all trenching in a manner to prevent cave-ins and risk to workers.
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7. Where original surface is pavement or concrete, the surface shall be saw cut to 
provide clean edges and assist in the surface restoration.

8. Where satisfactory bearing soil for foundations is not found at the indicated 
levels, the Architect/Engineer or their representative shall be notified 
immediately, and no further work shall be done until further instructions are 
given by the Architect/Engineer or their representative.

C. Dewatering:

1. Contractor shall furnish, install, operate, and remove all dewatering pumps and 
pipes needed to keep trenches and pits free of water.

D. Underground Obstructions:

1. Known underground piping, foundations, and other obstructions in the vicinity of 
construction are shown on the drawings. Use great care in making installations 
near underground obstruction.

2. If objects not shown on the drawings are encountered, remove, relocate, or 
perform extra work as directed by the Architect/Engineer.

E. Fill and Backfilling:

1. Utilities Bedding: Lay underground utilities on minimum of 6" sand bedding. 
Compact bedding under utilities smooth, with no sharp edges protruding, to 
protect the utilities from puncture. Shape bedding to provide continuous support 
for bells, joints, and barrels of utilities and for joints and fittings.

2. Envelope Around Utilities to 6" Above Utilities: Place sand to a height of 6" over 
utilities in 6" layers. After connection joints are made, any misalignment can be 
corrected by tamping backfill around the utilities.

3. Backfill From 6" Above Utilities to Earthen Grade: Place all backfill materials 
above the utilities in uniform layers not exceeding 6" deep.

4. Backfill From 6" Above Utilities to Below Slabs or Paved Area: Where the fill 
and backfill will ultimately be under a building, floor or paving, each layer of 
backfill materials shall be compacted to 95% of the maximum density 
determined by AASHTO Designation T 99 or ASTM Designation D 698. 
Moisture content of soil at time of compaction shall not exceed plus or minus 2% 
of optimum moisture content determined by AASHTO T 99 or ASTM D 698 
test.

5. Backfill Materials:

a. Sand, CA6: Each layer shall be placed, then carefully and uniformly 
tamped, to eliminate lateral or vertical displacement.

b. Native Soil: Native soil materials may be used as backfill if approved by 
the Geotechnical Engineer. Native soils shall be free of rock or gravel 
larger than 3" in any dimension and shall be free of debris, waste, frozen 
materials, vegetation, high void content, and other deleterious materials. 
Each layer shall be placed, then carefully and uniformly tamped, to 
eliminate lateral or vertical displacement.
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c. Flowable Fill: Cementitious, self-leveling, self-compacting slurry as 
defined by the ACI with compressive strength of 50-100psi at 28 days; 
consisting of a mixture of fine aggregate or filler, water and cementitious 
materials. Filler material consist of sand, fly ash, spent foundry sand, 
quarry fines, baghouse dust. Cementitious materials consist of Portland 
cement, pozzolanic materials, and self-cementing materials. Flowable fill 
may be placed in a pour instead of 6" layers noted above.

6. Water shall not be permitted to rise in unbackfilled trenches.
7. Dispose of excess excavated earth as directed.
8. Backfill all trenches and excavations immediately after installing utilities or 

removal of forms, unless other protection is provided.
9. Around piers and isolated foundations and structures, backfill and fill shall be 

placed and consolidated simultaneously on all sides to prevent wedge action and 
displacement. Fill and backfill materials shall be spread in 6 inch uniform 
horizontal layers with each layer compacted separately to required density.

F. Surface Restoration:

1. Where trenches are cut through existing graded, planted, or landscaped areas, the 
areas shall be restored to the original condition. Replace all planting removed or 
damaged to its original condition. A minimum of 6 inches of topsoil shall be 
applied where disturbed areas are to be seeded or sodded.

2. Concrete or asphalt type pavement, seal coat, rock, gravel or earth surfaces 
removed or damaged shall be replaced with comparable materials and restored to 
original condition.

3.3 ARCHITECT/ENGINEER OBSERVATION OF WORK

A. The Contractor shall provide seven (7) calendar days' notice to the Architect/Engineer 
prior to:

1. Placing fill over underground and underslab utilities.
2. Covering exterior walls, interior partitions and chases.
3. Installing hard or suspended ceilings and soffits.

B. The Architect/Engineer will have the opportunity to review the installation and provide 
a written report noting deficiencies requiring correction. The Contractor's schedule 
shall account for these reviews and show them as line items in the approved schedule.

C. Above-Ceiling Final Observation

1. All work above the ceilings must be complete prior to the Architect/Engineer's 
review. This includes, but is not limited to:

a. Pipe insulation is installed and fully sealed.
b. Pipe and duct wall penetrations are sealed.
c. Pipe identification and valve tags are installed.
d. Main, branch and flexible ducts are installed.
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e. Diffusers, registers and grilles are installed and connected to ductwork.
f. Terminal air box reheat coil piping or wiring is complete.
g. Terminal air box control wiring is complete and all control boxes are 

closed.

2. In order to prevent the Above-Ceiling Final Observation from occurring too 
early, the Contractor shall review the status of the work and certify, in writing, 
that the work is ready for the Above-Ceiling Final Observation.

3. It is understood that if the Architect/Engineer finds the ceilings have been 
installed prior to this review and prior to 7 days elapsing, the Architect/Engineer 
may not recommend further payments to the contractor until such time as full 
access has been provided.

3.4 PROJECT CLOSEOUT

A. The following paragraphs supplement the requirements of Division 01.

B. Final Jobsite Observation:

1. In order to prevent the Final Jobsite Observation from occurring too early, the 
Contractor is required to review the completion status of the project and certify 
that the job is ready for the final jobsite observation.

2. Attached to the end of this section is a typical list of items that represent the 
degree of job completeness expected prior to requesting a review.

3. Upon Contractor certification that the project is complete and ready for a final 
observation, the Contractor shall sign the attached certification and return it to 
the Architect/Engineer so that the final observation can be scheduled.

4. It is understood that if the Architect/Engineer finds the job not ready for the final 
observation and that additional trips and observations are required to bring the 
project to completion, the costs incurred by the Architect/Engineer's additional 
time and expenses will be deducted from the Contractor's contract retainage prior 
to final payment at the completion of the job.

C. Before final payment is authorized, this Contractor must submit the following:

1. Operation and maintenance manuals with copies of approved shop drawings.
2. Record documents including marked-up drawings and specifications.
3. A report documenting the instructions given to the Owner's representatives 

complete with the number of hours spent in the instruction. The report shall bear 
the signature of an authorized agent of This Contractor and shall be signed by the 
Owner's representatives.

4. Start-up reports on all equipment requiring a factory installation inspection or 
start-up.

5. Provide spare parts, maintenance, and extra materials in quantities specified in 
individual specification sections. Deliver to project site and place in location as 
directed; receipt by Architect/Engineer required prior to final payment approval.
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3.5 OPERATION AND MAINTENANCE MANUALS

A. General:

1. Provide an electronic copy of the O&M manuals as described below for 
Architect/Engineer's review and approval. The electronic copy shall be corrected 
as required to address the Architect/Engineer's comments. Once corrected, 
electronic copies and paper copies shall be distributed as directed by the 
Architect/Engineer.

2. Approved O&M manuals shall be completed and in the Owner's possession prior 
to Owner's acceptance and at least 10 days prior to instruction of operating 
personnel.

B. Electronic Submittal Procedures:

1. Distribution: Email the O&M manual as attachments to all parties designated by 
the Architect/Engineer.

2. Transmittals: Each submittal shall include an individual electronic letter of 
transmittal.

3. Format: Electronic submittals shall be in PDF format only. Scanned copies, in 
PDF format, of paper originals are acceptable. Submittals that are not legible will 
be rejected. Do not set any permission restrictions on files; protected, locked, or 
secured documents will be rejected.

4. File Names: Electronic submittal file names shall include the relevant 
specification section number followed by a description of the item submitted, as 
follows. Where possible, include the transmittal as the first page of the PDF 
instead of using multiple electronic files.

a. O&M file name: O&M.div23.contractor.YYYYMMDD
b. Transmittal file name: O&Mtransmittal.div23.contractor.YYYYMMDD

5. File Size: Files shall be transmitted via a pre-approved method. Larger files may 
require an alternative transfer method, which shall also be pre-approved.

6. Provide the Owner with an approved copy of the O&M manual on compact discs 
(CD), digital video discs (DVD), or flash drives with a permanently affixed label, 
printed with the title "Operation and Maintenance Instructions", title of the 
project and subject matter of disc/flash drive when multiple disc/flash drives are 
required.

7. All text shall be searchable.
8. Bookmarks shall be used, dividing information first by specification section, then 

systems, major equipment and finally individual items. All bookmark titles shall 
include the nomenclature used in the construction documents and shall be an 
active link to the first page of the section being referenced.

C. Paper Copy Submittal Procedures: 
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1. Once the electronic version of the manuals has been approved by the 
Architect/Engineer, three paper copies of the O&M manual shall be provided to 
the Owner. The content of the paper copies shall be identical to the corrected 
electronic copy.

2. Binder Requirements: The Contractor shall submit O&M manuals in heavy duty, 
locking three ring binders. Incorporate clear vinyl sheet sleeves on the front 
cover and spine for slip-in labeling. "Peel and stick" labels are not acceptable. 
Sheet lifters shall be supplied at the front of each notebook. The three-ring 
binders shall be 1/2" thicker than initial material to allow for future inserts. If 
more than one notebook is required, label in consecutive order. For example; 1 of 
2, 2 of 2. No other form of binding is acceptable.

3. Binder Labels: Label the front and spine of each binder with "Operation and 
Maintenance Instructions", title of project, and subject matter.

4. Index Tabs: Divide information by specification section, major equipment, or 
systems using index tabs. All tab titling shall be clearly printed under reinforced 
plastic tabs. All equipment shall be labeled to match the identification in the 
construction documents.

D. Operation and Maintenance Instructions shall include:

1. Title Page: Include title page with project title, Architect, Engineer, Contractor, 
all subcontractors, and major equipment suppliers, with addresses, telephone 
numbers, website addresses, email addresses and point of contacts. Website 
URLs and email addresses shall be active links in the electronic submittal.

2. Table of Contents: Include a table of contents describing specification section, 
systems, major equipment, and individual items.

3. Copies of all final approved shop drawings and submittals. Include 
Architect's/Engineer's shop drawing review comments. Insert the individual shop 
drawing directly after the Operation and Maintenance information for the item(s) 
in the review form.

4. Refer to Section 23 09 00 for additional requirements for Temperature Control 
submittals.

5. Copy of final approved test and balance reports.
6. Copies of all factory inspections and/or equipment startup reports.
7. Copies of warranties.
8. Schematic electrical power/controls wiring diagrams of the equipment that have 

been updated for field conditions. Field wiring shall have label numbers to match 
drawings.

9. Dimensional drawings of equipment.
10. Capacities and utility consumption of equipment.
11. Detailed parts lists with lists of suppliers.
12. Operating procedures for each system.
13. Maintenance schedule and procedures. Include a chart listing maintenance 

requirements and frequency.
14. Repair procedures for major components.
15. List of lubricants in all equipment and recommended frequency of lubrication.
16. Instruction books, cards, and manuals furnished with the equipment.
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3.6 INSTRUCTING THE OWNER'S REPRESENTATIVES

A. Adequately instruct the Owner's designated representatives in the maintenance, care, 
and operation of all systems installed under this contract.

B. Provide verbal and written instructions to the Owner's representatives by FACTORY 
PERSONNEL in the care, maintenance, and operation of the equipment and systems.

3.7 SYSTEM STARTING AND ADJUSTING

A. The mechanical systems shall be complete and operating. System startup, testing, 
adjusting, and balancing to obtain satisfactory system performance is the responsibility 
of the Contractor. This includes calibration and adjustments of all controls, noise level 
adjustments and final comfort adjustments as required.

B. Complete all manufacturer-recommended startup procedures and checklists to verify 
proper motor rotation, electrical power voltage is within equipment limitations, 
equipment controls maintain pressures and temperatures within acceptable ranges, all 
filters and protective guards are in-place, acceptable access is provided for maintenance 
and servicing, and equipment operation does not pose a danger to personnel or 
property.

C. Operate all HVAC systems continuously for at least one week prior to occupancy to 
bring construction materials to suitable moisture levels. Areas with mechanical cooling 
shall be maintained below 60% RH.

D. Contractor shall adjust the mechanical systems and controls at season changes during 
the one year warranty period, as required, to provide satisfactory operation and to prove 
performance of all systems in all seasons.

E. All operating conditions and control sequences shall be tested during the start-up 
period. Test all interlocks, safety shutdowns, controls, and alarms.

F. The Contractor, subcontractors, and equipment suppliers shall have skilled technicians 
to ensure that all systems perform properly. If the Architect/Engineer is requested to 
visit the job site for troubleshooting, assisting in start-up, obtaining satisfactory 
equipment operation, resolving installation and/or workmanship problems, equipment 
substitution issues or unsatisfactory system performance, including call backs during 
the warranty period, through no fault of the design; the Contractor shall reimburse the 
Owner on a time and materials basis for services rendered at the Architect/Engineer's 
standard hourly rates in effect when the services are requested. The Contractor shall 
pay the Owner for services required that are product, installation or workmanship 
related. Payment is due within 30 days after services are rendered.

3.8 RECORD DOCUMENTS

A. The following paragraphs supplement Division 01 requirements.
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B. Maintain at the job site a separate and complete set of mechanical drawings and 
specifications with all changes made to the systems clearly and permanently marked in 
complete detail.

C. Mark drawings to indicate revisions to piping and ductwork, size and location, both 
exterior and interior; including locations of coils, dampers, other control devices, 
filters, and other units requiring periodic maintenance or repair; actual equipment 
locations, dimensioned from column lines; actual inverts and locations of underground 
piping; concealed equipment, dimensioned from column lines; mains and branches of 
piping systems, with valves and control devices located and numbered, concealed 
unions located, and with items requiring maintenance located (e.g., traps, strainers, 
expansion compensators, tanks, etc.); Change Orders; concealed control system 
devices.

D. Refer to Section 23 09 00 for additional requirements for Temperature Control 
documents.

E. Before completion of the project, a set of reproducible mechanical drawings will be 
given to the Contractor for transfer of all as-built conditions from the paper set 
maintained at the job site. All marks on reproducibles shall be clear and permanent.

F. Mark specifications to show approved substitutions; Change Orders, and actual 
equipment and materials used.

G. Record changes daily and keep the marked drawings available for the 
Architect/Engineer's examination at any normal work time.

H. Upon completing the job, and before final payment is made, give the marked-up 
drawings to the Architect/Engineer.

3.9 PAINTING

A. This Contractor shall paint the following items: 

1. All piping in mechanical room
2. Piping exposed in kitchen

B. Paint all equipment that is marred or damaged prior to the Owner's acceptance. Paint 
and color shall match original equipment paint and shall be obtained from the 
equipment supplier if available.

C. Equipment in finished areas that will be painted to match the room decor will be 
painted by others. Should this Contractor install equipment in a finished area after the 
area has been painted, the Contractor shall have the equipment and all its supports, 
hangers, etc., painted to match the room decor.

D. Equipment cabinets, casings, covers, metal jackets, etc., in equipment rooms or 
concealed spaces, shall be furnished in standard or prime finish, free from scratches, 
abrasions, chips, etc.
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E. Equipment in occupied spaces, or if standard to the unit, shall have a baked primer with 
baked enamel finish coat free from scratches, abrasions, chips, etc. If color option is 
specified or is standard to the unit, this Contractor shall, before ordering, verify with 
the Architect/Engineer the color preference and furnish this color.

F. Paint all equipment in unfinished areas such as boiler room, mechanical spaces, storage 
room, etc., furnished by this Contractor. Equipment furnished with a factory coat of 
paint and enamel need not be painted, provided the factory applied finish is not marred 
or spattered. If so, equipment shall be refinished with the same paint as was factory 
applied.

G. Paint all outdoor uninsulated steel piping the color selected by Owner or 
Architect/Engineer.

H. Paint all outdoor exposed piping the color selected by Owner or Architect/Engineer.

I. After surfaces have been thoroughly cleaned and are free of oil, dirt, and other foreign 
matter; paint all pipes and equipment with the following:

1. Bare Metal Surfaces - Apply one coat of primer suitable for the metal being 
painted. Finish with two coats of Alkyd base enamel paint.

2. Insulated Surfaces - Paint insulation jackets with two coats of semi-gloss acrylic 
latex paint.

3. Color of paint shall be as follows:

a. All piping in mechanical room:

1) Chilled Water: Blue pipe/black letters
2) Condenser Water: Green pipe/black letters
3) Heating Water: Orange pipe/black letters
4) Natural Gas: Yellow pipe/black letters

b. Piping exposed in kitchen:

1) All Piping: White

3.10 ADJUST AND CLEAN

A. Thoroughly clean all equipment and systems prior to the Owner's final acceptance of 
the project. Clean all foreign paint, grease, oil, dirt, labels, stickers, and other foreign 
material from all equipment.

B. Clean all drain pans and areas where moisture is present. Immediately report any mold, 
biological growth, or water damage.

C. Remove all rust, scale, dirt, oils, stickers and thoroughly clean exterior of all exposed 
bare metal ductwork, piping, hangers, and accessories.

D. Remove all rubbish, debris, etc., accumulated during construction from the premises.
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3.11 SPECIAL REQUIREMENTS

A. Contractor shall coordinate the installation of all equipment, valves, dampers, 
operators, etc., with other trades to maintain clear access area for servicing.

B. All equipment shall be installed in such a way to maximize access to parts needing 
service or maintenance. Review the final field location, placement, and orientation of 
equipment with the Owner's designated representative prior to setting equipment.

C. Installation of equipment or devices without regard to coordination of access 
requirements and confirmation with the Owner's designated representative will result in 
removal and reinstallation of the equipment at the Contractor's expense.

3.12 IAQ MAINTENANCE FOR OCCUPIED FACILITIES UNDER CONSTRUCTION

A. Contractors shall make all reasonable efforts to prevent construction activities from 
affecting the air quality of the occupied areas of the building or outdoor areas near the 
building. These measures shall include, but not be limited to:

1. All contractors shall endeavor to minimize the amount of contaminants generated 
during construction. Methods to be employed shall include, but not be limited to:

a. Minimizing the amount of dust generated.
b. Reducing solvent fumes and VOC emissions.
c. Maintain good housekeeping practices, including sweeping and periodic 

dust and debris removal. There should be no visible haze in the air.
d. Protect stored on-site and installed absorptive materials from moisture 

damage.

2. Request that the Owner designate an IAQ representative.
3. Review and receive approval from the Owner's IAQ representative for all 

IAQ-related construction activities and negative pressure containment plans.
4. Inform the IAQ representative of all conditions that could adversely impact IAQ, 

including operations that will produce higher than normal dust production or 
odors.

5. Schedule activities that may cause IAQ conditions that are not acceptable to the 
Owner's IAQ representative during unoccupied periods.

6. Request copies of and follow all of the Owner's IAQ and infection control 
policies.

7. Unless no other access is possible, the entrance to construction site shall not be 
through the existing facility.

8. To minimize growth of infectious organisms, do not permit damp areas in or near 
the construction area to remain for over 24 hours.

9. In addition to the criteria above, provide measures as recommended in the 
SMACNA "IAQ Guidelines for Occupied Buildings Under Construction".
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10. If permanently installed air handlers are used to serve both construction and 
occupied areas, all return grilles throughout construction areas shall be sealed to 
prevent air from construction areas being supplied to occupied areas.

11. If permanently installed air handlers are used during construction to serve only 
construction areas and do not supply air to adjacent occupied areas, MERV 8 
filtration media shall be used to protect each return air grille or opening. The 
intent of this will be to prevent construction dust and debris from entering any 
return or supply air ductwork in the facility. All filtration media shall be replaced 
immediately prior to occupancy.

12. Construction areas shall be maintained at a negative pressure at all times during 
construction. When areas are under construction, HEPA filtered exhaust fan(s) 
shall be installed in sufficient quantities as required to maintain construction 
areas at sufficient negative pressure as called for in the Owner's Infection Control 
Risk Assessment (ICRA). HEPA filtered exhaust fan discharge shall be ducted 
either outdoors or back into designated hospital areas as called for in the Owner's 
ICRA.

13. For each area under construction, the Contractor shall install a negative pressure 
indicator equivalent to Lamiflow Model L-102F as manufactured by Lamiflow 
Technologies. Contractor shall regularly monitor and record the negative 
pressure condition of the construction areas as called for in the Owner's ICRA.

3.13 MAINTAINING CLEAN DUCTWORK THROUGHOUT CONSTRUCTION

A. Throughout the duration of construction, all ductwork shall be capped or sealed with 
sheet metal caps, polyethylene film, or other airtight protective to keep dust, dirt, and 
construction debris out of ducts. Similar means shall be used to seal air-side 
connections of HVAC equipment to include, but not limited to, air handling units, fans, 
terminal air boxes, fan coil units, cabinet heaters, blower coils, and the like.

B. When air terminal devices are installed, contractors shall seal all supply, return, and 
exhaust grilles with polyethylene film or other airtight protective to keep dust, dirt, and 
construction debris out of ducts.

C. Should HVAC equipment be started during construction, Contractor shall remove 
airtight protectives and shall install one-inch thick MERV 8 filter media over all return 
and exhaust grilles to prevent dust, dirt, and construction debris from entering 
ductwork. Filter media shall cover the entire grille face and shall be secured such that 
air cannot bypass filter media.

D. Should filter media become laden with dust and dirt, Contractor shall replace filter 
media with new media to prevent damage to air distribution system and equipment.

E. The following steps shall be taken during testing, adjusting, and balancing of each air 
system:

1. All construction activities in all spaces served by the air system shall stop.
2. All airtight protectives and temporary filter media shall be removed from all 

portions of the air system.
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3. Testing, adjusting, and balancing work shall not commence until all construction 
activity is stopped and all airtight protectives and temporary filter media is 
removed.

4. Once testing, adjusting, and balancing work is complete for the air system, 
airtight protectives or temporary filter media shall be installed over all ductwork 
openings and air terminals on the air system prior to resuming construction 
activities in any spaces served by the air system.

F. The Owner shall agree the building is sufficiently clean prior to the removal of any 
filtration media and airtight protectives from air terminal devices.
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READINESS CERTIFICATION PRIOR TO FINAL JOBSITE OBSERVATION

To prevent the final job observation from occurring too early, we require that the Contractor 
review the completion status of the project and, by copy of this document, certify that the job is 
indeed ready for the final job observation. The following is a typical list of items that represent 
the degree of job completeness expected prior to requesting a final job observation.
1. Penetrations fire sealed and labeled in accordance with specifications.
2. All air handling units operating and balanced.
3. All fans shall be operating and balanced.
4. All pumps, boilers and chillers operating and balanced.
5. All miscellaneous mechanical systems (unit heaters, fan coil units, cabinet heaters, etc.) 
operating.
6. All temperature control systems operating, programmed and calibrated.
7. Pipe insulation complete, pipes labeled and valves tagged.
8. Fire damper and fire/smoke damper access doors labeled in accordance with specifications.

Accepted by:

Prime Contractor _______________________________________________

By ___________________________________ Date ___________________

Upon Contractor certification that the project is complete and ready for a final job observation, 
we require the Contractor to sign this agreement and return it to the Architect/Engineer so that the 
final observation can be scheduled.

It is understood that if the Architect/Engineer finds the job not ready for the final observation and 
that additional trips and observations are required to bring the project to completion, the costs 
incurred by the Architect/Engineer for additional time and expenses will be deducted from the 
Contractor's contract retainage prior to final payment at the completion of the job.

END OF SECTION
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SECTION 23 05 05 - HVAC DEMOLITION FOR REMODELING

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Mechanical demolition.

B. Cutting and Patching.

PART 2 - PRODUCTS

2.1 MATERIALS AND EQUIPMENT

A. Materials and equipment shall be as specified in individual Sections.

PART 3 - EXECUTION

3.1 EXAMINATION

A. THE DRAWINGS ARE INTENDED TO INDICATE THE GENERAL SCOPE OF 
WORK AND DO NOT SHOW EVERY PIPE, DUCT, OR PIECE OF EQUIPMENT 
THAT MUST BE REMOVED. THE CONTRACTOR SHALL VISIT THE SITE AND 
VERIFY CONDITIONS PRIOR TO SUBMITTING A BID.

B. Where walls, ceilings, etc., are shown as being removed on general drawings, the 
Contractor shall remove all mechanical equipment, devices, fixtures, piping, ducts, 
systems, etc., from the removed area.

C. Where ceilings, walls, partitions, etc., are temporarily removed and replaced by others, 
This Contractor shall remove, store, and replace equipment, devices, fixtures, pipes, 
ducts, systems, etc.

D. Verify that abandoned utilities serve only abandoned equipment or facilities. Extend 
services to facilities or equipment that shall remain in operation following demolition.

E. Coordinate work with all other Contractors and the Owner. Schedule removal of 
equipment to avoid conflicts.

F. This Contractor shall verify all existing equipment sizes and capacities where 
equipment is scheduled to be replaced or modified, prior to ordering new equipment.

G. Bid submittal shall mean the Contractor has visited the project site and verified existing 
conditions and scope of work.
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3.2 PREPARATION

A. Disconnect mechanical systems in walls, floors, and ceilings scheduled for removal.

B. Provide temporary connections to maintain existing systems in service during 
construction. When work must be performed on operating equipment, use personnel 
experienced in such operations.

C. Existing Heating System: Maintain existing system in service until new system is 
complete and ready for service. Drain system only to make switchovers and 
connections. Obtain permission from the Owner at least 48 hours before partially or 
completely draining system. Minimize outage duration.

3.3 DEMOLITION AND EXTENSION OF EXISTING MECHANICAL WORK

A. Demolish and extend existing mechanical work under provisions of Division 2 and this 
Section.

B. Remove, relocate, and extend existing installations to accommodate new construction.

C. Remove abandoned ducts and piping to source of supply and/or main lines.

D. Remove exposed abandoned pipes and ducts, including abandoned pipes and ducts 
above accessible ceilings. Cut ducts flush with walls and floors, cap duct that remains, 
and patch surfaces. Cut pipes above ceilings, below floors and behind walls. Cap 
remaining lines. Repair building construction to match original. Remove all clamps, 
hangers, supports, etc. associated with pipe and duct removal.

E. Disconnect and remove mechanical devices and equipment serving equipment that has 
been removed.

F. Repair adjacent construction and finishes damaged during demolition and extension 
work.

G. Maintain access to existing mechanical installations which remain. Modify installation 
or provide access panels as appropriate.

H. Remove unused sections of supply and return air ductwork back to mains. Patch 
opening with sheet metal and seal airtight. Patch existing insulation to match existing. 
Where existing ductwork is to be capped and reused, locate the end cap within 6" of the 
last branch. End caps shall be 3" pressure class and seal class "A".

I. Extend existing installations using materials and methods compatible with existing 
installations, or as specified.

J. Properly reclaim and dispose of all refrigerant in demolished equipment and as required 
for extension of existing equipment.
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3.4 CUTTING AND PATCHING

A. This Contractor is responsible for all penetrations of existing construction required to 
complete the work of this project. Refer to Section 23 05 29 for additional 
requirements.

B. Penetrations in existing construction should be reviewed carefully prior to proceeding 
with any work.

C. Penetrations shall be neat and clean with smooth and/or finished edges. Core drill 
where possible for clean opening.

D. Repair existing construction as required after penetration is complete to restore to 
original condition. Use similar materials and match adjacent construction unless 
otherwise noted or agreed to by the Architect/Engineer prior to start of work.

E. This Contractor is responsible for all costs incurred in repair, relocations, or 
replacement of any cables, conduits, or other services if damaged without proper 
investigation.

3.5 CLEANING AND REPAIR

A. Clean and repair existing materials and equipment which remain or are to be reused.

B. Clean all systems adjacent to project which are affected by the dust and debris caused 
by this construction.

C. MECHANICAL ITEMS REMOVED AND NOT RELOCATED REMAIN THE 
PROPERTY OF THE OWNER. CONTRACTOR SHALL PLACE ITEMS 
RETAINED BY THE OWNER IN A LOCATION COORDINATED WITH THE 
OWNER. THE CONTRACTOR SHALL DISPOSE OF MATERIAL THE OWNER 
DOES NOT WANT TO REUSE OR RETAIN FOR MAINTENANCE PURPOSES.

3.6 SPECIAL REQUIREMENTS

A. Install temporary filter media over outside air intakes which are within 100 feet of the 
limits of construction[ or as noted on the drawings]. This Contractor shall complete any 
cleaning required for existing systems which are affected by construction dust and 
debris.

B. Review locations of all new penetrations in existing floor slabs or walls. Determine 
construction type and review for possible interferences. Bring all concerns to the 
attention of the Architect/Engineer before proceeding.

END OF SECTION
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SECTION 23 05 29 - HVAC SUPPORTS AND ANCHORS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Hangers, Supports, and Associated Anchors.

B. Equipment Bses and Supports.

C. Sleeves and Seals.

D. Flashing and Sealing of Equipment and Pipe Stacks.

E. Cutting of Openings.

F. Escutcheon Plates and Trim.

1.2 REFERENCES

A. ANSI/ASME B31.9 - Building Services Piping.

B. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 
Application, and Installation.

C. MSS SP 69 - Pipe Hangers and Supports - Selection and Application.

D. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.

E. MSS SP-127 - Bracing for Piping Systems Seismic-Wind-Dynamic Design, Selection, 
Application

1.3 WORK FURNISHED BUT INSTALLED UNDER OTHER SECTIONS

A. Furnish sleeves and hanger inserts to General Contractor for placement into formwork.

PART 2 - PRODUCTS

2.1 HANGER RODS

A. Hanger rods for single rod hangers shall conform to the following:

1. Steel Pipe:
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a. Hanger Rod Diameter:

1) 2" and smaller: 3/8"
2) 2-1/2" through 3-5/8": 1/2"
3) 4" through 6": 1/2"
4) 8": 5/8"
5) 10": 3/4"
6) 12": 7/8"
7) 14" and 16": 1"
8) 18" and 24": 1-1/4")

2. Copper, Plastic and Fiberglass Reinforced Pipe:

a. Hanger Rod Diameter:

1) 2" and smaller: 3/8"
2) 2-1/2" through 3-5/8": 1/2"
3) 4") through 6": 1/2"
4) 8": 5/8"
5) 10": 3/4"
6) 12": 7/8"
7) 14" and 16": 1"
8) 18" and 24": 1-1/4"

B. Rods for double rod hangers may be reduced one size. Minimum rod diameter is 3/8 
inches.

C. Hanger rods and accessories used in mechanical spaces or otherwise dry areas shall 
have ASTM B633 electro-plated zinc finish.

2.2 PIPE AND STRUCTURAL SUPPORTS

A. General:

1. Pipe hangers, clamps, and supports shall conform to Manufacturers 
Standardization Society MSS SP-58, 69, 89, and 127 (where applicable).

2. On all insulated piping, provide at each support an insert of same thickness and 
contour as adjoining insulation, between the pipe and insulation jacket, to prevent 
insulation from sagging and crushing. Refer to insulation specifications for 
materials and additional information.

B. Vertical Supports:

1. Support and laterally brace vertical pipes at every floor level in multi-story 
structures, unless otherwise noted by applicable codes, but never at intervals over 
15 feet. Support vertical pipes with riser clamps installed below hubs, couplings, 
or lugs. Provide sufficient flexibility to accommodate expansion and contraction 
to avoid compromising fire barrier penetrations or stressing piping at fixed 
takeoff locations.
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a. Products:

1) Eaton Fig B3373 Series
2) nVent 510 Series
3) Anvil Fig. 90

2. Cold Pipe: Place restrained neoprene mounts beneath vertical pipe riser clamps to 
prevent sweating of cold pipes. Select neoprene mounts based on the weight of 
the pipe to be supported. Insulate over mounts.

a. Products:

1) Mason RBA, RCA or RDA
2) Mason BR

3. Cold Pipe Alternative: Insulated pipe riser clamp with no thermal bridging 
between clamp and pipe; water repellant calcium silicate insulation material 
adhered inside the clamp; ASTM A653 galvanized steel clamp.

a. Products:

1) Pipeshields, Inc E1000, E1100, E1200, or E1300 (manufacturer to 
confirm based on pipe diameter and weight when in service)

4. Wall supports shall be used where vertical height of structure exceeds minimum 
spacing requirements. Install wall supports at same spacing as hangers or strut 
supports along vertical length of pipe runs. Wall supports shall be coordinated 
with the Structural Engineer.

5. Masonry Anchors: Fasten to concrete masonry units with expansion anchors or 
self-tapping masonry screws. For expansion anchors into hollow concrete block, 
use sleeve-type anchors designed for the specific application. Do not fasten in 
masonry joints. Do not use powder actuated fasteners, wooden plugs, or plastic 
inserts.

C. Hangers and Clamps:

1. Oversize all hangers, clamps, and supports on insulated piping to allow insulation 
and jacket to pass through unbroken. This applies to both hot and cold pipes.

2. Hangers in direct contact with bare copper pipe shall include plastic pipe insert 
similar to Unistrut Cush-A-Clamp, Hydra-Zorb, nVent Cushion Clamp or Eaton 
Vibra-Clamp within their temperature limits of -65F to +225F.

3. On all insulated piping, provide a semi-cylindrical metallic shield and vapor 
barrier jacket.

4. Ferrous hot piping 4 inches and larger shall have steel saddles tack welded to the 
pipe at each support with a depth not less than specified for the insulation. 
Factory fabricated inserts may be used.

a. Products: 

1) Anvil Fig. 160, 161, 162, 163, 164, 165
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2) Eaton Fig. 3160, 3161, 3162, 3163, 3164, 3165
3) nVent Model 630, 631, 632, 633, 634, 635

5. Unless otherwise indicated, hangers shall be as follows:

a. Clevis Type: Service: Bare Metal Pipe, Rigid Plastic Pipe, Insulated Cold 
Pipe, Insulated Hot Pipe - 3 inches and Smaller:

1) Products: Bare Steel, Plastic or Insulated Pipe:

a) Anvil Fig. 260
b) Eaton Fig. 3100
c) Roller Type: Service: Insulated Hot Pipe - 4 inches and 

Larger:

2) Products: 4" through 6":

a) Anvil Fig. 181, 271
b) Eaton Fig. 3110
c) nVent Model 610

3) Products: 8" and Above:

a) Anvil Fig. 171, 271
b) Eaton Fig. 3114, 3117
c) nVent Model 605

b. Continuous Channel with Clevis Type: Service: Plastic Tubing, Flexible 
Hose, Soft Copper Tubing:

1) Products:

a) Eaton Fig. B3106, with Fig. B3106V
b) nVent Model 104, with Model 104V
c) Anvil Fig. 1V

c. Adjustable Swivel Ring Type: Service:  Bare Metal Pipe - 4 inches and 
Smaller:

1) Products: Bare Steel Pipe:

a) Anvil Fig. 69
b) Eaton Fig. B3170NF
c) nVent Model 115

2) Products: Bare Copper Pipe: 

a) Eaton Fig. B3170CTC
b) nVent 102A0 Series
c) Anvil Fig. CT-69
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6. Support may be fabricated from U-channel strut or similar shapes. Piping less 
than 4" in diameter shall be secured to strut with clamps of proper design and 
capacity as required to maintain spacing and alignment. Strut shall be 
independently supported from hanger drops or building structure. Size and 
support shall be per manufacturer's installation requirements for structural 
support of piping. Clamps shall not interrupt piping insulation.

a. Strut used in mechanical spaces or otherwise dry areas shall have ASTM 
B633 electro-plated zinc finish.

b. Strut used in damp areas listed in hanger rods shall have ASTM A123 
hot-dip galvanized finish applied after fabrication.

7. Unless otherwise indicated, pipe supports for use with struts shall be as follows:

a. Clamp Type: Service: Bare Metal Pipe, Rigid Plastic Pipe, Insulated Cold 
Pipe, Insulated Hot Pipe - 3 inches and smaller:

1) Clamps in direct contact with copper pipe shall include plastic pipe 
insert similar to Unistrut Cush-A-Clamp, Hydra-Zorb, nVent 
Cushion Clamp or Eaton Vibra-Clamp.

2) Pipes subject to expansion and contraction shall have clamps 
oversized to allow limited pipe movement.

3) Products: Bare Steel, Plastic or Insulated Pipe:

a) Unistrut Fig. P1100 or P2500
b) Eaton Fig. B2000 or B2400
c) Anvil Fig. AS1200
d) nVent USC

4) Products: Bare Copper Pipe:

a) Eaton Fig. BVT
b) nVent CADDY Cushion Clamp

b. Roller Type: Service: Insulated Hot Pipe - 4 inches and larger:

1) Products: 4" through 6":

a) Unistrut Fig. P2474
b) Eaton Fig. B218
c) Anvil Fig. ROL-12
d) nVent ROL12

2) Products: 8" and Above:

a) Unistrut Fig. P2474-1
b) Eaton Fig. B219
c) nVent Fig. ROL-13
d) Anvil AS1902
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D. Upper (Structural) Attachments:

1. Unless otherwise shown, upper attachments for hanger rods or support struts 
shall be as follows:

a. Steel Structure Clamps: C-Type Wide Flange Beam Clamps (for use on top 
and/or bottom of wide flanges. Not permitted for use with bar-joists.):

1) Products:

a) Anvil Fig. 86
b) Eaton Fig. B3033/B3034
c) nVent Model 300 & 310

b. Scissor Type Beam Clamps (for use with bar-joists and wide flange):

1) Products:

a) Anvil Fig. 228, 292
b) Eaton Fig. B3054
c) nVent Model 360

c. Concentrically Loaded Open Web Joist Hangers (for use with bar joists):

1) Products:

a) MCL. M1, M2 or M3

d. Concrete: Inserts Single Rod Galvanized:

1) Products:

a) Anvil Fig. 282
b) Eaton Fig. B3014
c) nVent Model 355

e. Concrete: Inserts Continuous Strip Galvanized:

1) Products:

a) Unistrut Corp P3200 Series
b) Eaton Fig. B22
c) nVent CONB
d) Anvil AS249

f. Concrete Anchors: Fasten to concrete using cast-in or post-installed 
anchors designed per the requirements of Appendix D of ACI 318-[05]. 
Post-installed anchors shall be qualified for use in cracked concrete by 
ACI-355.2.
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g. Masonry Anchors: Fasten to concrete masonry units with expansion 
anchors or self-tapping masonry screws. For expansion anchors into 
hollow concrete block, use sleeve-type anchors designed for the specific 
application. Do not fasten in masonry joints. Do not use powder actuated 
fasteners, wooden plugs, or plastic inserts.

h. Steel Structure Welding:

1) Unless otherwise noted, hangers, clips, and auxiliary support steel 
may be welded in lieu of bolting, clamping, or riveting to the 
building structural frame. Take adequate precautions during all 
welding operations for fire prevention and protecting walls and 
ceilings from smoke damage.

i. Wood Anchors: Tension wood rod hanger for suspending 3/8" threaded 
rod. Zinc plated carbon steel.

1) Minimum allowable tension loads for Douglass Fir/Southern Pine:

a) 3/8" diameter rod; 2-1/2" shank: 600 lb/590 lb.
b) Load values are based on full shank penetration into wood 

member. Minimum edge distance 3/4". Minimum end 
distance 3-1/4".

2) Limitations:

a) Truss: Do not hang from wood trusses without truss 
manufacturer or Structural Engineer™™s approval.

b) Sheetrock/Gypsum Ceiling: When drilling through non-wood 
materials (e.g., sheet rock, gypsum, etc.), increase shank 
length by depth of non-wood materials.

c) Plywood Flooring/Roofing: Do not hang from plywood floor 
or roofing.

d) Spacing: Refer to wood structure spacing of hangers.

3) Products:

a) Simpson RWV
b) DeWALT
c) ITI Sammys GT25

2.3 FOUNDATIONS, BASES, AND SUPPORTS

A. Basic Requirements:

1. Furnish and install foundations, bases, and supports (not specifically indicated on 
the Drawings or in the Specifications of either the General Construction or 
Mechanical work as provided by another Contractor) for mechanical equipment.
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2. All concrete foundations, bases and supports, shall be reinforced. All steel bases 
and supports shall receive a prime coat of zinc chromate or red metal primer. 
After completion of work, give steel supports a final coat of gray enamel.

B. Concrete Bases (Housekeeping Pads):

1. Unless shown otherwise on the drawings, concrete bases shall be nominal 4 
inches thick and shall extend 6 inches on all sides of the equipment (6 inches 
larger than factory base), except where pad extension would interfere with 
working space at equipment control panels and electrical panels.

2. Where a base is less than 12 inches from a wall, extend the base to the wall to 
prevent a "dirt-trap".

3. Concrete materials and workmanship required for the Contractor's work shall be 
provided by the Contractor. Materials and workmanship shall conform to the 
applicable standards of the Portland Cement Association. Reinforce with 6"x6", 
W1.4-W1.4 welded wire fabric. Concrete shall withstand 3,000 pounds 
compression per square inch at 28 days (be 20 MPa strength). Provide minimum 
1/2" 45 degree angled or 1/2" radius chamfer on exposed horizontal edges.

4. New Bases in Existing Buildings: For proper bonding of new equipment bases to 
existing concrete floors: Existing concrete shall be thoroughly cleaned, scarified, 
and a bonding agent applied, in accordance with manufacturer's instructions, 
prior to placing new concrete. Bonding agent shall be "Weld-Crete" as 
manufactured by the Larsen Products Corporation or "Nitobind Acrylic" as 
manufactured by Fosroc Inc. or approved equivalent.

C. Supports:

1. Provide sufficient clips, inserts, hangers, racks, rods, and auxiliary steel to 
securely support all suspended material, equipment and conduit without sag.

2. Hang heavy equipment from concrete floors or ceilings with 
Architect/Engineer-approved concrete inserts, furnished and installed by the 
Contractor whose work requires them, except where indicated otherwise.

D. Grout:

1. Grout shall be non-shrinking premixed (Master Builders Company "Embecco"), 
unless otherwise indicated on the drawings or approved by the 
Architect/Engineer.

2. Grout under equipment bases, around pipes, at pipe sleeves, etc., and where 
shown on the drawings.

2.4 OPENINGS IN FLOORS, WALLS AND CEILINGS

A. Coordinate all openings with other Contractors.
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B. Hire the proper tradesman and furnish all labor, material and equipment to cut openings 
in or through existing structures, or openings in new structures that were not installed, 
or additional openings. Repair all spalling and damage to the satisfaction of the 
Architect/Engineer. Make saw cuts before breaking out concrete to ensure even and 
uniform opening edges.

C. Said cutting shall be at the complete expense of each Contractor. Failure to coordinate 
openings with other Contractors shall not exempt the Contractor from providing 
openings at Contractor's expense.

D. Exposed Housing Penetrations: Seal pipes with surface temperature below 150F, 
penetrating housings with conical stepped, white silicone, EPDM or neoprene pipe 
flashings and stainless steel clamps equal to Portals Plus Pipe Boots or Pipetite.

2.5 SLEEVES AND LINTELS

A. Each Contractor shall provide sleeves and lintels for all duct and pipe openings 
required for the Contractor's work in masonry walls and floors, unless specifically 
shown as being by others.

B. Fabricate all sleeves from standard weight black steel pipe or as indicated on the 
drawings. Provide continuous sleeve. Cut or split sleeves are not acceptable.

C. Fabricate all lintels for masonry walls from structural steel shapes or as indicated on the 
drawings. Have all lintels approved by the Architect or Structural Engineer.

D. Sleeves through the floors on exposed risers shall be flush with the ceiling, with planed 
squared ends extending 1" above the floor in unfinished areas, and flush with the floor 
in finished areas, to accept spring closing floor plates.

E. Openings through unexcavated floors and/or foundation walls below the floor shall 
have a smooth finish with sufficient annular space around material passing through 
opening so slight settling will not place stress on the material or building structure.

F. Install all sleeves concentric with pipes. Secure sleeves in concrete to wood forms. This 
Contractor is responsible for sleeves dislodged or moved when pouring concrete.

G. Where pipes rise through concrete floors that are on earthen grade, provide 3/4" 
resilient expansion joint material (e.g., foam, rubber, asphalt-coated fiber, 
bituminous-impregnated felt, or cork) wrapped around the pipe, the full depth of 
concrete, at the point of penetration. Secure to prevent shifting during concrete 
placement and finishing.

H. Size sleeves large enough to allow expansion and contraction movement. Provide 
continuous insulation wrapping.

I. Wall Seals ("Link-Seals"):
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1. Underground foundation wall penetrations and where shown on the drawings, 
pipes passing through walls, ceilings, or floors shall have their annular space 
(sleeve or drilled hole - not tapered hole made with knockout plug) sealed by 
properly sized sealing elements consisting of a synthetic rubber material 
compounded to resist aging, ozone, sunlight, water and chemical action.

2. Sleeves, if used, shall be at least 2 pipe sizes larger than the service pipe and 
shall include a waterstop/anchor around the mid section of the sleeve, 
continuously welded to or integral formed with the sleeve. Sleeve material 
options based on fluid carrying pipe design temperature. 

3. Pressure shall be maintained by stainless steel bolts and other parts. Pressure 
plates may be of composite material for Models S and OS.

4. Sealing element shall be as follows:
Element

Model Service Material Temperature Range
S Standard (Stainless) EPDM -40F to 250F
T High/Low Temperature (Steam) Silicone -67F to 400F
T Fire Seals (1 hour) Silicone -67F to 400F
FS Fire Seals (3 hours) Silicone -67F to 400F
OS Oil Resistant/Stainless Nitrile -40F to 210F

5. Manufacturers:

a. Garlock Pipeline Technologies (GPT) "Link-Seals"
b. O-Z/Gedney Company
c. Calpico, Inc.
d. Innerlynx
e. Metraflex
f. Flexicraft

2.6 PIPE ANCHORS

A. Provide all items needed to allow adequate expansion and contraction of all piping. All 
piping shall be supported, guided, aligned, and anchored as required.

2.7 FINISH

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

END OF SECTION
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SECTION 23 05 53 - HVAC IDENTIFICATION

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Identification of products installed under Division 23.

1.2 REFERENCES

A. ANSI/ASME A13.1 - Scheme for the Identification of Piping Systems.

B. ASTM B-1, B-3, and B-8 for copper conductors.

C. ASTM D-1248 for Polyethylene Extrusion Materials, ICEA S-70-547 Weatherproof 
Resistant Polyethylene Conductors, ICEA S-61-402/NEMA WC5 Thermoplastic 
Insulated Wire & Cable, ICEA S-95-658/NEMA WC70 Non-Shielded 0 - 2kV Cables.

D. CGA Pamphlet C-9, Standard Color-Marking of Compressed Gas Cylinders for 
Medical Use.

E. NFPA-99 - Health Care Facilities.

F. UL 1581 Standard for Electrical Wires, Cables, and Flexible Cords.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. 3M

B. Bunting

C. Calpico

D. Craftmark

E. Emedco

F. Kolbi Industries

G. Seton

H. W.H. Brady

 HVAC IDENTIFICATION
 23 05 53 - 1



Carteret County Courthouse HVAC Reno

I. Marking Services.

2.2 MATERIALS

A. General:

1. Plastic Nameplates: Laminated three-layer phenolic with engraved black, 1/4" 
minimum letters on light contrasting background.

2. Aluminum Nameplates: Black enamel background with natural aluminum border 
and engraved letters furnished with two mounting holes and screws.

3. Plastic Tags: Minimum 1-1/2" square or round laminated three-layer phenolic 
with engraved, 1/4" minimum black letters on light contrasting background.

4. Brass Tags: Brass background with engraved black letters. Tag size minimum 
1-1/2" square or 1-1/2" round.

B. Pipe Markers:

1. All pipe markers shall conform to ANSI A13.1. Marker lengths and letter sizes 
shall be at least the following:

OD of Pipe or Insulation Marker Length Size of Letters
Up to and including 1-1/4" 8" 1/2"
1-1/2" to 2" 8" 3/4"
2-1/2" to 6" 12" 1-1/4"
8" to 10" 24" 2-1/2"
Over 10" 32" 3-1/2"
Plastic tags may be used for outside diameters under 3/4"

2. Plastic Pipe Markers: Semi-rigid plastic, preformed to fit around pipe or pipe 
covering; indicating flow direction and fluid conveyed.

3. Vinyl Pipe Markers: Colored vinyl with permanent pressure sensitive adhesive 
backing.

4. Stencil Painted Pipe Markers: Use industrial enamel spray paint per ANSI 
Standard A13.1. Indicate fluid conveyed and flow direction.

5. Underground Pipe Markers: Bright colored continuously printed plastic ribbon 
tape 6" wide by 3.5 mils thick, manufactured for direct burial, with aluminum 
foil core for location by non-ferric metal detectors and bold lettering identifying 
buried item.

6. Tracer Wire:

a. Single copper conductors shall be solid or stranded annealed or hard 
uncoated copper per UL83 and ASTM requirements. Tracer tape or 
copper-coated steel wire is not acceptable.

b. Conductor shall be insulated with HMWPE as specified and applied in a 
concentric manner. The minimum at any point shall not be less than 90% 
of the specified average thickness in compliance with UL 83.

c. Tracer wire shall be continuously spark tested at 7500 Volts DC. Other 
electrical and mechanical tests shall be in accordance with UL 1581.
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C. Ductwork Markers:

1. Ductwork systems shall be provided with preprinted, color-coded lettering 
indicating service, equipment serving, and arrow showing flow direction. Refer 
to Part 3 for installation information.

2. Self-Adhesive Vinyl Duct Labels: Colored vinyl with permanent Contact-type 
permanent pressure-sensitive adhesive backing suitable for indoor and outdoor 
application compatible with label and with substrate. Stencil painted markers are 
not permitted on ductwork systems.

3. Maximum Temperature: Able to withstand temperatures up to 160F.
4. Minimum Label Size: Length and width vary for required label content, but not 

less than 2-1/2 inch by 3/4 inch.
5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 

24 inches, 1/2 inch for viewing distances up to 72 inches, and 1-1/2 inches high 
beyond 72 inches viewing distance. Include secondary lettering two-thirds to 
three-fourths the size of principal lettering.

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

7. Ductwork systems containing hazardous materials shall be provided with 
minimum 2" x 4" ANSI Z535.2 biohazard warning labels with custom labeling 
describing hazard. Refer to Part 3 for system and label description.

D. Ceiling Markers:

1. Label Style:

a. The intent is for the ceiling labels to be inconspicuous but easy to find and 
read while standing underneath. The labels shall be located on the grid 
T-bar nearest the ceiling tile that can be removed to provide the best access 
to the serviceable side of equipment or to valves. An arrow can be used to 
point to the tile needing removal.

b. The label tape shall be approximately 1/2" wide with all capitalized letters 
approximately 3/16•• tall.

c. Ceiling grid labels shall be made with a label maker with durable adhesive 
labels having a clear background and black letters.

d. Equipment labels shall be as designated on the drawings (e.g., FCU-606B, 
etc.).

e. Valve labels shall be designated by the size, service, and the valve tag 
number (e.g., 1-1/4" CW #123, 2" HWS #234, etc.). A single longer label 
can be used to identify multiple valves using spaces between the 
descriptors if the valves are located close together and have the same 
service (e.g., HWS and HWR valves serving the same equipment or CW, 
HW, and HWC lines serving the same restroom, etc.).

f. Fire, fire/smoke and smoke dampers shall be labeled consistent with the 
type (e.g., Fire Damper, Fire/Smoke Damper, etc.).

2. "Dot" Style:
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a. The intent is for the ceiling labels to be inconspicuous but easy to find and 
read while standing underneath. The labels shall be located on the grid 
T-bar nearest the ceiling tile that can be removed to provide the best access 
to the serviceable side of equipment or to valves.

b. The marker shall be a self-adhesive color dot approximately 1/2" in 
diameter.

c. The equipment and accessories to be marked and dot color shall be 
coordinated with the Architect/Engineer and Owner.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install all products per manufacturer's recommendations.

B. Degrease and clean surfaces to receive adhesive for identification materials.

C. Valves:

1. All valves (except shutoff valves at equipment) shall have numbered tags.
2. Provide or replace numbered tags on all existing valves that are connected to new 

systems or that have been revised.
3. Provide all existing valves used to extend utilities to this project with numbered 

tags. Review tag numbering sequence with the Owner prior to ordering tags.
4. Secure tags with heavy duty key chain and brass "S" link or with mechanically 

fastened plastic straps.
5. Attach to handwheel or around valve stem.
6. Number all tags and show the service of the pipe.
7. Provide one Plexiglas framed valve directory listing all valves, with respective 

tag numbers, uses and locations. Mount directory in location chosen by the 
Architect/Engineer.

8. Provide one 36" x 24" minimum Plexiglas framed piping schematic showing 
valve locations with respective tag numbers. Mount directory in location chosen 
by the Architect/Engineer.

9. Provide two sets of laminated 8-1/2" x 11" (letter size) copies of a valve directory 
listing all valves, with respective tag numbers, uses, and locations. The directory 
shall be reviewed by the Owner and Architect/Engineer prior to laminating final 
copies. Laminated copies shall have brass eyelet in at least one corner for easy 
hanging.

D. Pipe Markers:

1. Adhesive Backed Markers: Use Brady Style 1, 2, or 3 on pipes 3" diameter and 
larger. Use Brady Style 4, 6, or 8 on pipes under 3" diameter. Similar styles by 
other listed manufacturers are acceptable. Secure all markers at both ends with a 
wrap of pressure sensitive tape completely around the pipe.

 HVAC IDENTIFICATION
 23 05 53 - 4



Carteret County Courthouse HVAC Reno

2. Snap-on Markers: Use Seton "Setmark" on pipes up to 5-7/8" OD. Use Seton 
"Setmark" with nylon or Velcro ties for pipes 6" OD and over. Similar styles by 
other listed manufacturers are acceptable.

3. Stencil Painted Pipe Markers:

a. Remove rust, grease, dirt, and all foreign substances from the pipe surface.
b. Apply primer on non-insulated pipes before painting.
c. Use background and letter colors as scheduled later in this section.

4. Apply markers and arrows in the following locations where clearly visible:

a. At each valve.
b. On both sides of walls that pipes penetrate.
c. At least every 20 feet along all pipes.
d. On each riser and each leg of each "T" joint.
e. At least once in every room and each story traversed.

5. Underground Pipe Markers: Install 8" to 10" below grade, directly above buried 
pipes.

E. Equipment:

1. All equipment not easily identifiable such as controls, relays, gauges, etc.; and all 
equipment in an area remote from its function such as air handling units, exhaust 
fans, filters, reheat coils, dampers, etc.; shall have nameplates or plastic tags 
listing name, function, and drawing symbol. Do not label exposed equipment in 
public areas.

2. Fasten nameplates or plastic tags with stainless steel self-tapping screws or 
permanently bonding cement.

3. Mechanical equipment that is not covered by the U.S. National Appliance Energy 
Conservation Act (NAECA) of 1987 shall carry a permanent label installed by 
the manufacturer stating that the equipment complies with the requirements of 
ASHRAE 90.1.

F. Miscellaneous:

1. Attach self-adhesive vinyl labels at all duct access doors used to reset fusible 
links or actuators on fire, fire/smoke, or smoke dampers. Lettering shall be a 
minimum of 1/2" high. Labels shall indicate damper type.

2. Provide engraved plastic tags at all hydronic or steam system make-up water 
meters.

3.2 SCHEDULE

A. Pipes to be marked shall be labeled with text as follows, regardless of which method or 
material is used:
1. CONDENSER WATER SUPPLY: White lettering; green background
2. CONDENSER WATER RETURN: White lettering; green background
3. CONDENSATE DRAIN: White lettering; green background
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4. REFRIGERANT LIQUID: White lettering; purple background
5. REFRIGERANT SUCTION: White lettering; purple background

B. Steam pipe markers shall include operating steam pressure within pipes shown above.

END OF SECTION
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Testing, adjusting, and balancing of air systems.

B. Measurement of final operating condition of HVAC systems.

1.2 QUALITY ASSURANCE

A. Agency shall be a company specializing in the adjusting and balancing of systems 
specified in this section with minimum three years' experience. Perform work under 
supervision of AABC Certified Test and Balance Engineer, NEBB Certified Testing, 
Balancing and Adjusting Supervisor, or TABB Certified Supervisor.

B. Work shall be performed in accordance with the requirements of the references listed at 
the start of this section.

1.3 REFERENCES

A. AABC - National Standards for Total System Balance, Seventh Edition.

B. ADC - Test Code for Grilles, Registers, and Diffusers.

C. AMCA - Publication 203-90; Field Performance Measurement of Fan Systems.

D. ASHRAE - 2019 HVAC Applications Handbook; Chapter 39, Testing, Adjusting and 
Balancing.

E. ASHRAE/ANSI - Standard 111-2008; Practices for Measurement, Testing, Adjusting 
and Balancing of Building HVAC&R Systems.

F. NEBB - Procedural Standards for Testing, Adjusting and Balancing of Environmental 
Systems, Ninth Edition, 2019.

G. SMACNA - HVAC Systems; Testing, Adjusting and Balancing (latest edition).

H. TABB - International Standards for Environmental Systems Balance.

1.4 SUBMITTALS

A. Submit copies of report forms, balancing procedures, and the name and qualifications 
of testing and balancing agency for approval within 30 days after award of Contract.
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B. Electronic Copies:

1. Submit a certified copy of test reports to the Architect/Engineer for approval. 
Electronic copies shall be in PDF format only. Scanned copies, in PDF format, of 
paper originals are acceptable. Copies that are not legible will be returned to the 
Contractor for resubmittal. Do not set any permission restrictions on files; 
protected, locked, or secured documents will be rejected.

2. Electronic file size shall be limited to a maximum of 10MB. Larger files shall be 
divided into files that are clearly labeled as "1 of 2", "2 of 2", etc.

3. All text shall be searchable.
4. Bookmarks shall be used. All bookmark titles shall be an active link to the index 

page and index tabs.

1.5 REPORT FORMS

A. Submit reports on AABC, SMACNA or NEBB forms. Use custom forms approved by 
the Architect/Engineer when needed to supply specified information.

B. Include in the final report a schematic drawing showing each system component, 
including balancing devices, for each system. Each drawing shall be included with the 
test reports required for that system. The schematic drawings shall identify all testing 
points and cross-reference these points to the report forms and procedures.

C. Refer to PART 4 for required reports.

1.6 WARRANTY/GUARANTEE

A. The TAB Contractor shall include an extended warranty of 90 days after owner receipt 
of a completed balancing report, during which time the Owner may request a recheck 
of terminals, or resetting of any outlet, coil, or device listed in the test report. This 
warranty shall provide a minimum of 24 manhours of onsite service time. If it is 
determined that the new test results are not within the design criteria, the balancer shall 
rebalance the system according to design criteria.

B. Warranty/Guarantee must meet one of the following programs: TABB International 
Quality Assurance Program, AABC National Project Performance Guarantee, NEBB's 
Conformance Certification.

1.7 SCHEDULING

A. Coordinate schedule with other trades. Provide a minimum of seven days' notice to all 
trades and the Architect/Engineer prior to performing each test.

B. Project will be constructed in phases. Provide balancing report after each phase is 
complete.

 TESTING, ADJUSTING, AND BALANCING
 23 05 93 - 2



Carteret County Courthouse HVAC Reno

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 GENERAL REQUIREMENTS

A. All procedures must conform to a published standard listed in the References article of 
this section. All equipment shall be adjusted in accordance with the manufacturer's 
recommendations. Any system not listed in this specification but installed under the 
contract documents shall be balanced using a procedure from a published standard 
listed in the References article.

B. The Balancing Contractor shall incorporate all pertinent documented construction 
changes (e.g. submittals/shop drawings, change orders, RFIs, ASIs, etc.) and include in 
the balancing report.

C. Recorded data shall represent actual measured or observed conditions.

D. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 
minimum extent necessary to allow adequate performance of procedures. After testing 
and balancing is complete, close probe holes and patch insulation with new materials as 
specified. Restore vapor barrier and finish as specified.

E. Permanently mark setting of valves, dampers, and other adjustment devices allowing 
for settings to be restored. Set and lock memory stops.

F. Leave systems in proper working order, replacing belt guards, closing access doors, 
closing doors to electrical switch boxes, plugging test holes, and restoring thermostats 
to specified settings.

G. The Balancing Contractor shall measure terminal air box air flow, and the TCC shall 
adjust DDC readout to match. Refer to Section 23 09 00 for additional information.

H. Installations with systems consisting of multiple components shall be balanced with all 
system components operating.

3.2 EXAMINATION

A. Before beginning work, verify that systems are complete and operable. Ensure the 
following:

1. General Equipment Requirements:

a. Equipment is safe to operate and in normal condition.
b. Equipment with moving parts is properly lubricated.
c. Temperature control systems are complete and operable.
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d. Proper thermal overload protection is in place for electrical equipment.
e. Direction of rotation of all fans and pumps is correct.
f. Access doors are closed and end caps are in place.

2. Duct System Requirements:

a. All filters are clean and in place. If required, install temporary media.
b. Duct systems are clean and free of debris.
c. Fire/smoke and manual volume dampers are in place, functional and open.
d. Air outlets are installed and connected.
e. Duct system leakage has been minimized.

3. Pipe System Requirements:

a. Coil fins have been cleaned and combed.
b. Hydronic systems have been cleaned, filled, and vented.
c. Strainer screens are clean and in place.
d. Shutoff, throttling and balancing valves are open.

B. Report any defects or deficiencies to Architect/Engineer.

C. Promptly report items that are abnormal or prevent proper balancing.

D. If, for design reasons, system cannot be properly balanced, report as soon as observed.

E. Beginning of work means acceptance of existing conditions.

3.3 PREPARATION

A. Provide instruments required for testing, adjusting, and balancing operations. Make 
instruments available to the Architect/Engineer for spot checks during testing.

B. Instruments shall be calibrated within six months of testing performed for project, or 
more recently if recommended by the instrument manufacturer.

3.4 INSTALLATION TOLERANCES

A. ± 10% of scheduled values:

1. Adjust air inlets and outlets to ± 10% of scheduled values.
2. Adjust piping systems to ± 10% of design values.

B. Adjust supply, return, and exhaust air-handling systems to +10%  of scheduled values.

3.5 ADJUSTING

A. After adjustment, take measurements to verify balance has not been disrupted or that 
disruption has been rectified.
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B. Once balancing of systems is complete, at least one damper or valve must be 100% 
open.

C. After testing, adjusting and balancing are complete, operate each system and randomly 
check measurements to verify system is operating as reported in the report. Document 
any discrepancies.

D. Contractor responsible for each motor shall also be responsible for replacement 
sheaves. Coordinate with contractor.

E. Contractor responsible for pump shall trim impeller to final duty point as instructed by 
this contractor on all pumps not driven by a VFD. Coordinate with contractor.

3.6 SUBMISSION OF REPORTS

A. Fill in test results on appropriate forms.

END OF SECTION
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SECTION 23 07 13 - DUCTWORK INSULATION

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Ductwork Insulation.

B. Insulation Jackets.

1.2 QUALITY ASSURANCE

A. Applicator: Company specializing in ductwork insulation application with five years 
minimum experience. When requested, installer shall submit manufacturer's certificate 
indicating qualifications.

B. Materials:

1. Listed and labeled for flame spread/smoke developed rating of no more than 
25/50 when tested per ASTM E84 or UL 723 as required by code.

2. Fungal Resistance: No growth when tested in accordance with ASTM G21 
(antifungal test).

3. Rated velocity on coated air side for air erosion in accordance with UL 181 at 
5,000 fpm minimum.

4. UL listed in Category HNKT.

C. Adhesives: UL listed, meeting NFPA 90A/90B requirements.

1.3 REFERENCES

A. ANSI/ASHRAE/IES Standard 90.1 (latest published edition) - Energy Standard for 
Buildings Except Low-Rise Residential Buildings.

B. ANSI/ASTM C553 - Mineral Fiber Blanket and Felt Insulation.

C. ANSI/ASTM C612 - Mineral Fiber Block and Board Thermal Insulation.

D. ASTM E84 - Surface Burning Characteristics of Building Materials.

E. ASTM E136 - Standard Test Method for the Behavior of Materials in a Vertical Tube 
Furnace at 750C.

F. ASTM E814 - Fire Tests of Through Penetrations Firestops.

G. ASTM E2336-04 - Standard Test Methods for Fire Resistive Grease Duct Enclosure 
Systems.
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H. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric 
Materials to Fungi.

I. National Commercial & Industrial Insulation Standards - 1999 Edition - as published 
by Midwest Insulation Contractors Association and endorsed by National Insulation 
Contractors Association.

J. NFPA 96 - Standard for the Installation of Equipment for Removal of Smoke and 
Grease-Laden Vapors from Commercial Cooking Equipment.

K. NFPA 255 - Surface Burning Characteristics of Building Materials.

L. UL - XHEZ - Through Penetration Firestop Systems.

M. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors.

N. UL 263 - Full Scale External Fire Tests with Hose Stream.

O. UL 723 - Surface Burning Characteristics of Building Materials.

P. UL 1479 - Fire Tests of Through Penetrations Firestops.

1.4 SUBMITTALS

A. Submit shop drawings per Section 23 05 00. Include product description, list of 
materials and thickness for each service, and location.

B. Submit manufacturer's installation instructions.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Type A: Flexible Fiberglass - Outside Wrap; ANSI/ASTM C553; commercial grade; 
0.28 / 0.26 (Out-Of-Package/Installed-Compressed 25%) maximum 'K' value at 75F; 
foil scrim Kraft facing, 1.0 lb./cu. ft. density. Submit both "Out of Package" and 
"Installed-Compressed 25%" K and R-values.

B. Type B: Semi-rigid Fiberglass Board Wrap - Outside Application; ANSI/ASTM C612, 
Class 1; 0.25 maximum 'K' value at 75F; foil scrim Kraft facing, 3 lb./cu. ft. density.

C. Type I: Flexible elastomeric foam insulation; closed-cell, sponge or expanded rubber 
(polyethylene type is not permitted); ANSI/ASTM C534, Grade 1 Type I for tubular 
materials; flexible plastic; 0.25 maximum 'K' value at 75F, minimum density 3.0 
lb/cu.ft (48kg/m3), listed and labeled at no more than 25/50 when tested per ASTM 
E84 or UL 723 as required by code. Coated air side for 5000 fpm air velocity.
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  R-VALUE PER THICKNESS 
 THICKNESS 0.5 1 1.5 2 2.5 3 4 5 
TYPE K-FACTOR R-VALUE 
Flexible Fiberglass 
Outside Wrap 0.28   5.4 7.1 8.9 10.7 14.3 17.9 
Semi-Rigid Fiberglass 
Board Wrap 0.25   6.0 8.0 10.0 12.0 16.0 20.0 

2.2 JACKETS

A. Vapor Barrier Jackets: Kraft reinforced foil scrim vapor barrier with self-sealing 
adhesive joints. Beach puncture resistance ratio of at least 25 units. Tensile strength: 35 
psi minimum. Single, self-seal acrylic adhesive on longitudinal jacket laps and butt 
strips.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install materials in accordance with manufacturer's instructions, codes, and industry 
standards.

B. Install materials after ductwork has been tested.

C. Clean surfaces for adhesives.

D. Provide insulation with vapor barrier when air conveyed may be below ambient 
temperature.

E. Exterior Duct Wrap - Flexible, Type A:

1. Apply with edges tightly butted.
2. Cut slightly longer than perimeter of duct to insure full thickness at corners. Do 

not wrap excessively tight.
3. Seal joints with adhesive backed tape.
4. Apply so insulation conforms uniformly and firmly to duct.
5. Seal all penetrations of the vapor barrier by strap hangers or slip cable hangers 

with adhesive backed tape.
6. Provide high-density insulation inserts on rectangular ducts at trapeze duct 

hangers to prevent crushing of insulation. Provide high-density insulation inserts 
with clamp-on round ducts requiring two (2) rods or straps to prevent crushing of 
insulation. Maintain continuous vapor barrier through the hanger.

7. Tape all joints with Royal Tapes #RT 350 (216-439-7229), Venture Tape 
1525CW, or Compac Type FSK. No substitutions will be accepted without 
written permission from the Architect/Engineer.

8. Press tape tightly to the duct covering with a squeegee for a tight continuous seal. 
Fish mouths and loose tape edges are not acceptable.
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9. Staples may be used, but must be covered with tape.
10. Vapor barrier must be continuous.
11. Mechanically fasten on 12" centers at bottom of ducts over 24" wide and on all 

sides of vertical ducts.

F. Semi Rigid Fiberglass Board Wrap - Type B (Indoor Use):

1. Impale on pins welded to the duct and secured with speed clips. Clip pins off 
close to speed clips.

2. Space pins as needed to hold insulation firmly against duct, but not less than one 
pin per square foot. Pins must be long enough to avoid compressing the 
insulation.

3. Seal all joints and speed clips with glass fabric set in adhesive or a 3" wide strip 
of Royal Tapes #RT 350 (216-439-7229), Venture Tape 1525CW, or Compac 
Type FSK facing tape.

4. For small areas, secure insulation with adhesive over the entire surface of the 
duct. Use adhesive in addition to pins as needed to prevent sagging on horizontal 
surfaces.

G. Continue insulation with vapor barrier through penetrations unless code prohibits.

H. Provide 2" wide, 24" high, 26 gauge, galvanized sheet metal corner protection angles 
for all externally insulated ductwork extending to a floor or curb.

3.2 SCHEDULE

A. Refer to Ductwork Application Schedule on Drawings for scheduling of insulation. 

END OF SECTION
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SECTION 23 07 19 - HVAC PIPING INSULATION

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Piping Insulation.

B. Insulation Jackets.

1.2 QUALITY ASSURANCE

A. Applicator: Company specializing in piping insulation application with five years 
minimum experience.

B. Materials: Listed and labeled for flame spread/smoke developed rating of no more than 
25/50 when tested per ASTM E84 or UL 723 as required by code. Factory label 
insulation and jacket materials and adhesive, mastic, tapes, and cement material 
containers with appropriate markings of applicable testing agency.

C. Products shall not contain asbestos, lead, mercury, or mercury compounds.

D. 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. 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.

1.3 REFERENCES

A. ANSI/ASHRAE/IES Standard 90.1 (latest published edition) - Energy Standard for 
Buildings Except Low-Rise Residential Buildings.

B. ANSI/ASTM C195 - Mineral Fiber Thermal Insulation Cement.

C. ANSI/ASTM C533 - Calcium Silicate Block and Pipe Thermal Insulation.

D. ANSI/ASTM C534 - Elastomeric Foam Insulation.

E. ANSI/ASTM C547 - Mineral Fiber Preformed Pipe Insulation.

F. ANSI/ASTM C552 - Cellular Glass Block and Pipe Thermal Insulation.

 HVAC PIPING INSULATION
 23 07 19 - 1



Carteret County Courthouse HVAC Reno

G. ASTM C449 - Mineral Fiber Hydraulic-setting Thermal Insulating and Finishing 
Cement.

H. ASTM C591 - Unfaced Preformed Rigid Cellular Polyisocyanurate Insulation.

I. ASTM C578 - Preformed Cellular Polystyrene Thermal Insulation.

J. ASTM C1126 - Standard Specification for Faced or Unfaced Rigid Cellular Phenolic 
Thermal Insulation.

K. ASTM C1729 - Standard Specification for Aluminum Jacketing for Insulation.

L. ASTM C1767 - Standard Specification for Stainless Steel Jacketing for Insulation.

M. ASTM E84 - Surface Burning Characteristics of Building Materials.

N. NFPA 255 - Surface Burning Characteristics of Building Materials.

O. UL 723 - Surface Burning Characteristics of Building Materials.

P. National Commercial & Industrial Insulation Standards - 1999 Edition - as published 
by Midwest Insulation Contractors Association and endorsed by National Insulation 
Contractors Association.

1.4 SUBMITTALS

A. Submit shop drawings per Section 23 05 00. Include product description, list of 
materials and thickness for each service, and locations.

PART 2 - PRODUCTS

2.1 INSULATION

A. Type B: Flexible elastomeric foam insulation; closed-cell, sponge or expanded rubber 
(polyethylene type is not permitted); ANSI/ASTM C534, Grade 1 Type I for tubular 
materials; flexible plastic; 0.25 maximum 'K' value at 75F, minimum density 3.0 
lb/cu.ft (48kg/m3), listed and labeled at no more than 25/50 when tested per ASTM 
E84 or UL 723 as required by code. Maximum 1" thick per layer where multiple layers 
are specified.

2.2 JACKET COVERINGS

A. Aluminum Jackets: ASTM C1729; 0.016" thick (thicker where required by ASTM 
C1729); stucco embossed finish with Z edge seams and aluminum bands for outdoor 
use. Where colored jacket covers are called for, provide factory-applied hard film 
acrylic paint in color selected by Architect.
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PART 3 - EXECUTION

3.1 PREPARATION

A. Install insulation after piping has been tested. Pipe shall be clean, dry and free of rust 
before applying insulation.

B. Patch and repair torn insulation. Paint to match adjacent insulation surface.

3.2 INSTALLATION

A. General Installation Requirements:

1. Install materials per manufacturer's instructions, building codes and industry 
standards.

2. Continue insulation with vapor barrier through penetrations. This applies to all 
insulated piping. Maintain fire rating of all penetrations.

3. All piping and insulation that does not meet 25/50 that is in an air plenum shall 
have written approval from the Authority Having Jurisdiction and the local fire 
department for authorization and materials approval. If approval has been 
allowed, the non-rated material shall be wrapped with a product that has been 
listed and labeled having a flame spread index of not more than 25 and a 
smoke-developed index of not more than 50 when tested as a composite in 
accordance with ASTM E84 or UL 723.

4. On 1" and smaller piping routed through metal wall studs, provide a plastic 
grommet to protect the piping. The piping shall be insulated between the wall 
studs, and the insulation shall butt up to each stud.

B. Refrigerant Piping:

1. On refrigerant piping (25F and above) and not required to meet the 25/50 
flame/smoke, provide at each strut or clevis support an insulation coupling to 
support pipe and to accept insulation thickness of adjoining insulation, to prevent 
insulation from sagging and crushing. The coupling shall be suitable for planned 
temperatures, use with specified pipe material, and shall be a 360-degree, 
one-piece cylindrical segment. Use mechanical fasteners where coupling cannot 
be installed on pipe during installation. Contractor shall apply adhesive to ends of 
insulation entering insulation coupling to maintain vapor barrier.

C. Exposed Piping:

1. Locate and cover seams in least visible locations.
2. Where exposed insulated piping extends above the floor, provide a sheet metal 

guard around the insulation extending 12" above the floor. Guard shall be 0.016" 
cylindrical smooth or stucco aluminum and shall fit tightly to the insulation.
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3.3 INSULATION

A. Type B Insulation:

1. Install per manufacturer's instructions or ASTM C1710.
2. Elastomeric Cellular Foam: Where possible, slip insulation over the open end of 

pipe without slitting. Seal all butt ends, longitudinal seams, and fittings with 
adhesive. At elbows and tees, use mitered connections. Do not compress or crush 
insulation at cemented joints. Joints shall be sealed completely and not pucker or 
wrinkle. Exterior installations shall contain factory applied polymeric, moisture, 
and UV resistant covering with ends sealed with adhesive and similar cover; or 
Contractor shall paint the outside of outdoor insulation with two coats of latex 
enamel paint recommended by the manufacturer.

3. Insulation Installation on Straight Pipes and Tubes:

a. Seal longitudinal seams and end joints with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated.

b. Insulation must be installed in compression to allow for expansion and 
contraction. Insulation shall be pushed onto the pipe, never pulled. 
Stretching of insulation may result in open seams and joints.

4. Insulation Installation on Valves and Pipe Specialties:

a. Install preformed sections of same material as straight segments of pipe 
insulation when available.

b. When preformed sections are not available, install mitered sections of pipe 
insulation to valve body.

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

3.4 SCHEDULE

A. Refer to drawings for insulation schedule.

END OF SECTION
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SECTION 23 21 00 - HYDRONIC PIPING

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Pipe and Pipe Fittings

B. Valves

C. Check Valves

D. Strainers

E. System Piping Schedule

1.2 QUALITY ASSURANCE

A. Valves: Manufacturer's name and pressure rating marked on valve body. 
Remanufactured valves are not acceptable.

B. Welding Materials, Procedures, and Operators: Conform to ASME Section 9, 
ANSI/AWS D1.1, and applicable state labor regulations.

1.3 REFERENCES

A. ANSI/AWS D1.1 - Structural Welding Code.

B. ANSI/AWWA C104/A21.4 - Cement-Mortar Lining for Ductile Iron Pipe and Fittings 
for Water.

C. ANSI/AWWA C110 - Ductile Iron and Gray Iron Fittings 3" through 48", for Water 
and Other Liquids.

D. ANSI/AWWA C111/A21.11 - Rubber Gasket Joints for Ductile Iron Pressure Pipe and 
Fittings.

E. ANSI/AWWA C150/A21.50 - Thickness Design of Ductile Iron Pipe.

F. ANSI/AWWA C151 - Ductile Iron Pipe, Centrifugally Cast in Metal Molds or 
Sand-Lined Molds, for Water or Other Liquids.

G. ANSI/AWWA C153/A21.51 - Ductile Iron Compact Fittings, Centrifugally Cast for 
Water or Other Liquids.

H. ASME - Boiler and Pressure Vessel Code.
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I. ASME B16.1 - Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 250, and 
800.

J. ASME B16.3 - Malleable Iron Threaded Fittings Class 150 and 300.

K. ASME B16.4 - Cast Iron Threaded Fittings, Class 125 and 250.

L. ASME B16.5 - Pipe Flanges and Flanged Fittings.

M. ASME B16.9 - Factory-Made Wrought Steel Butt Welding Fittings.

N. ASME B16.12 - Cast Iron Threaded Drainage Fittings.

O. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings

P. ASME B16.21 - Nonmetallic Flat Gaskets for Pipes Flanges.

Q. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.

R. ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings (DWV).

S. ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint Drainage 
Fittings - DWV.

T. ASME B16.51 - Copper and Copper Alloy Press-Connect Pressure Fittings.

U. ASME B18.2.1 - Square and Hex Bolts and Screws, Inch Series.

V. ASME B18.2.2 - Square and Hex Nuts, Inch Series.

W. ASME B31.3 - Chemical Plant and Petroleum Refinery Piping.

X. ASME B31.9 - Building Services Piping.

Y. ASME Section 9 - Welding and Brazing Qualifications.

Z. ASTM A126 - Gray Cast Iron Castings for Valves, Flanges, and Pipe Fittings.

AA. ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless.

BB. ASTM A181 - Forgings, Carbon Steel for General Purpose Piping.

CC. ASTM A234 - Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate 
and High Temperature Service.

DD. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI 
Tensile Strength.

EE. ASTM A536 - Standard Specification for Ductile Iron Castings
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FF. ASTM A733 - Standard Specification for Welded and Seamless Carbon Steel and 
Austenitic Stainless Steel Pipe Nipples.

GG. ASTM B32 - Standard Specification for Solder Metal.

HH. ASTM B88 - Seamless Copper Water Tube.

II. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering 
Applications of Copper and Copper Alloy Tube.

JJ. ASTM D1599 - Standard Test Method for Short-Time Hydraulic Failure Pressure of 
Plastic Tubing and Fittings.

KK. ASTM D2105 - Standard Test Method for Longitudinal Tensile Properties of 
Fiberglass Pipe and tube.

LL. ASTM D2412 - Standard Test Method for Determination of External Loading 
Characteristics of Plastic Pipe by Parallel-Plate loading.

MM. ASTM D2513 - Standard Specification for Polyethylene (PE) Gas Pressure Pipe, 
Tubing, and Fittings

NN. ASTM D2683 - Standard Specification for Socket-Type Polyethylene Fittings for 
Outside Diameter-Controlled Polyethylene Pipe and Tubing

OO. ASTM D2774 - Standard Practice for Underground Installation of Thermoplastic 
Pressure Piping.

PP. ASTM D2992 - Standard Practice for Obtaining Hydrostatic Design Basis for 
Fiberglass pipe and fittings.

QQ. ASTM D2996 - Standard Specification for Filament Wound Fiberglass Pipe.

RR. ASTM D3261 - Standard Specification for Butt Heat Fusion Polyethylene (PE) Plastic 
Fittings for Polyethylene (PE) Plastic Pipe and Tubing

SS. ASTM D3350 - Standard Specification for Polyethylene Plastics Pipe and Fittings 
Materials

TT. ASTM D4024 - Standard Reinforced Thermosetting Resin Flanges.

UU. ASTM D5685 - Standard for Fiberglass Pressure Pipe Fittings.

VV. ASTM E90-02 - Standard Test Method for Laboratory Measurement of Airborne 
Sound Transmission Loss of Building Partitions

WW. ASTM E413-87 - Classification for Rating Sound Insulation

XX. ASTM F2389 - Standard Specification for Pressure-rated Polypropylene (PP) Piping 
Systems.
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YY. ASTM F3226 - Standard Specification for Metallic Press-Connect Fittings for Piping 
and Tubing Systems.

ZZ. ASTM F477 - Elastomeric Seals (Gaskets) for Joining Plastic Pipes.

1.4 SUBMITTALS

A. Submit product data under provisions of Section 23 05 00. Include data on pipe 
materials, fittings, valves, and accessories. Include manufacturers' support spacing 
requirements for plastic piping.

B. Grooved joint couplings and fittings shall be referred to on drawings and product 
submittals, and be identified by the manufacturer™™s listed model or series 
designation.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store and protect piping to prevent entrance of foreign matter into pipe and to prevent 
exterior corrosion.

B. Deliver and store valves in shipping containers with labeling in place.

PART 2 - PRODUCTS

2.1 STEEL PIPE (ABOVE GRADE)

A. Design Pressure 125 psig, Maximum Design Temperature 225F (230F for grooved 
couplings).

B. Black Steel; Standard Weight; Threaded Joints:

1. Pipe: Standard weight black steel, threaded and coupled, ASTM A53; Type E, F, 
or S; Grade B.

2. Joints: Screwed.
3. Fittings: Class 125 cast iron, ASTM A126, ASME B16.4; or Class 150 malleable 

iron, ASTM A197, ASME B16.3.
4. Unions: Class 150 malleable iron, ANSI B16.39, ground joint with copper or 

copper alloy-to-iron seat.

C. Black Steel; Standard Weight; Welded or Flanged Joints:

1. Pipe: Standard weight black steel, beveled ends, ASTM A53, Type E or S, Grade 
B.

2. Joints: Butt-welded or flanged.
3. Fittings: Standard weight wrought steel, butt-welding type, ASTM A234, ASME 

B16.9.
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4. Flanges: Class 150 forged steel, welding neck or slip-on, ASTM A181 or A105, 
Class 60, ASME B16.5 up to 24" and B16.47 above 24". ASME B16.1 for 
flanges mating with flat face equipment flanges. Flange face seal weld 
(backweld) is required for slip-on flanges.

2.2 COPPER PIPE (ABOVE GRADE)

A. Design Pressure 125 psig. Maximum Design Temperature 225F.

B. Copper Pipe; Type L; Soldered Joints:

1. Tubing: Type L drawn temper seamless copper tube, ASTM B88.
2. Joints: Solder with Type 95-5 solder. 50-50 solder is not acceptable.
3. Fittings: Wrought copper solder joint, ASME B16.22.

C. Copper Pipe; Type L; Mechanical Press Connection:

1. Tubing: Type L hard drawn seamless copper tube, ASTM B88.
2. Joints: Mechanical press fitting.
3. Fittings: Copper, ASME B-16.51, with embedded EPDM O-ring, NSF-61. 

Suitable for 0F (-17C) to 250F (121C).
4. Fitting Identification: Press ends shall provide the ability to identify an unpressed 

fitting from the floor prior to testing. The function of this feature is to provide the 
installer quick and easy identification of connections that have not been pressed 
prior to putting the system into operation.

5. Special Requirements: Mechanical press fitting manufacturer shall provide 
contractor training prior to installation.

6. Manufacturers: 

a. Viega ProPress.
b. Elkhart Xpress.
c. NIBCO Press System Fittings and Valves.
d. Merit Brass
e. Mueller Streamline PRS.
f. Apollo SmartPress, a division of Aalberts - IPS

2.3 VALVES

A. Shutoff Valves:

1. Ball Valves:

a. BA-1 (Steel and Copper): 3" and under, 125 psi saturated steam, 600 psi 
WOG, full port, screwed or solder ends (acceptable only if rated for 
soldering in line with 470F melting point of lead-free solder), bronze body 
of a copper alloy containing less than 15% zinc, stainless steel ball and 
trim, Teflon seats and seals.

1) Body: Bronze of a copper alloy containing less than 15% zinc.
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a) Manufacturers: Apollo #77C-140, Stockham #S-206 BR1-R, 
Milwaukee #BA-400, Watts, Nibco #585-70-66, National 
Utilities Co., RUB, Jomar T/S-200CSS.

2) Body: Dezincification resistant brass alloy. Jomar T/S-100CSSG.
3) Provide extended shaft with operating handle of non-thermal 

conductive material and protective sleeve that allows operation of 
valve, adjustment of the packing, and adjustment of the memory 
stop without breaking the vapor seal or disturbing the insulation for 
all valves in insulated piping. (For example, Jomar modifies valve 
part number with -IH for insulated handle.)

4) Provide lock out trim for all valves opening to atmosphere installed 
in domestic water piping over 120F, heating water piping over 
120F, steam, condensate, boiler feed water piping, compressed air 
piping and gasoline/kerosene piping, and as indicated on the 
drawings. Solid extended shaft is not required on valves with lock 
out trim. (For example, Jomar modifies valve part number with -LH 
for locking handle.)

2.4 STRAINERS

A. For pipe systems where mechanical press fittings are allowed, strainers with 
mechanical press fittings are acceptable subject to the requirements in the paragraphs 
below.

1. Titan Flow Control YS57-NB

B. ST-1: Bronze body, screwed ends, screwed cover, 125 psi S at 353F, 200 psi WOG at 
150F.

1. Manufacturers:

a. Armstrong #F4SC
b. Metraflex #TS
c. Mueller Steam Specialty Co. #351
d. Sarco #BT
e. Watts #777
f. NIBCO T-221-A
g. Titan Flow Control YS55-BZ

C. ST-2: Cast iron body, 125 lb. flanged ends, bolted cover, 125 psi S at 353F, 175 psi 
WOG at 150F.

1. Manufacturers:

a. Armstrong #A1FL
b. Metraflex #TF
c. Mueller Steam Specialty Co.#758
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d. Sarco #CI-125 
e. Watts #77F-D
f. Victaulic #732 or #W732
g. NIBCO F-721-A.

D. ST-3: Grooved End Strainers: Ductile iron body, 300 psi CWP, grooved ends with 
coupled cover for strainer maintenance, with stainless steel basket.[ Design Basis: 
Victaulic Style 732 and AGS W732. and Titan Flow Control YS58UG-DI]

E. Unless otherwise indicated, strainers shall be Y-pattern and have stainless steel screens 
with perforations as follows:

1. Pipe Size:

a. 1/4" - 2": 1/32" screen
b. 2-1/2" - 8": 1/16" screen
c. 10" and Up: 1/8" screen

F. Furnish pipe nipple with ball valve, threaded hose connection, and cap to blow down 
all strainer screens.

G. Use bronze body strainers in copper piping and iron body strainers in ferrous piping.

PART 3 - EXECUTION

A. PREPARATION

B. Ream pipe and tube ends, remove burrs, bevel plain-end ferrous pipe.

C. Remove scale and dirt on inside and outside before assembly.

D. Remove all scale, rust, dirt, oils, stickers and thoroughly clean exterior of all bare metal 
exposed piping, hangers, and accessories in preparation to be painted.

E. Connect to all equipment with flanges or unions. Unions or flanges for servicing and 
disconnect are not required in installations using grooved joint couplings.

F. Flush and clean piping as defined below. When system water is clear, remove, clean 
and replace all strainer screens (blowing down strainer without removing and cleaning 
screen is not acceptable).

G. After completion, fill, clean, and treat systems. Refer to Section 23 25 00 for treatment.

H. Provide dielectric connections between dissimilar metals. 

3.2 TESTING PIPING

A. Test pipes underground or in chases and walls before piping is concealed.
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B. Complete testing before insulation is applied. If insulation is applied before pipe is 
tested and a leak ruins the insulation, replace all damaged insulation.

C. Test the pipe with water at 1.5 times the design pressure but not less than 125 psig 
pressure. Hold pressure for at least two hours.

D. Test to be witnessed by the Architect/Engineer or their representative, if requested by 
the Architect/Engineer.

3.3 CLEANING PIPING

A. Assembly:

1. Prior to assembly of pipe and piping components, remove all loose dirt, scale, oil 
and other foreign matter on internal or external surfaces by means consistent with 
good piping practice subject to approval of the Architect/Engineer. Blow chips 
and burrs out of pipe before assembly. Wipe cutting oil from internal and 
external surfaces.

2. During fabrication and assembly, remove slag and weld spatter from both 
internal and external joints by peening, chipping and wire brushing to the degree 
consistent with good piping practices.

3. Notify the Architect/Engineer prior to starting any post erection cleaning 
operation in time to allow witnessing the operation. Properly dispose of cleaning 
and flushing fluids.

4. Prior to blowing or flushing erected piping systems, disconnect all 
instrumentation and equipment, open wide all valves, control valves, and balance 
valves, and verify all strainer screens are in place.

B. Chemical Cleaning:

1. Flush pipe and components with clean water until all discharge from system is 
clean. Maintain minimum velocities at all points of 5 feet/second for 30 minutes. 
Flow shall be in same direction as when system is in normal operation. Discharge 
shall be from low points of pipes, ends of headers and as otherwise needed to 
flush entire system. After flushing, all residual water shall be drained and/or 
blown out.

2. Add 2 pounds of trisodium phosphate per 100 gallons of system capacity. Use an 
alternate chemical if discharge of trisodium phosphate is not permitted. Maintain 
150F in the system if possible. If heat is not available, use 3 pounds per 100 
gallons.

3. Drain the system after circulating the chemical cleaner for six hours at 150F, or 
12 hours at a lower temperature. Refill. Test a water sample. Drain and fill again 
if excessive cleaning chemicals remain and until water appears clear.

4. After each system has been cleaned and thoroughly flushed of pretreatment 
chemicals, it shall be immediately refilled with water and treated with chemical 
treatment as specified in Section 23 25 00. The system shall not be allowed to sit 
empty for any length of time.
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5. When system water is clear, remove, clean and replace all strainer screens 
(blowing down strainer without removing and cleaning screen is not acceptable).

6. Water samples may be taken by the Architect/Engineer to verify a clean system. 
If system is not clean, the entire process, including chemical treatment specified 
in Section 23 25 00, shall be repeated at the Contractor's expense.

7. Chemical cleaning applies to the following systems:

a. Heating Water
b. Chilled Water
c. Glycol Water
d. Heating/Cooling Water
e. Condenser Water

3.4 INSTALLATION

A. General Installation Requirements:

1. Route piping in orderly manner, straight, plumb, with consistent pitch, parallel to 
building structure, with minimum use of offsets and couplings. Provide only 
offsets required for needed headroom or clearance and needed flexibility in pipe 
system.

2. Install piping to conserve building space, and not interfere with other work.
3. Group piping whenever practical at common elevations.
4. Install piping to allow for expansion and contraction without stressing pipe, 

joints, or connected equipment.
5. Reducers are generally not shown. Where pipe sizes change at tee, the tee shall 

be the size of the largest pipe shown connecting to it. Where pipe sizes are not 
shown, the larger size in either direction shall continue through the fitting nearest 
to the indication of a smaller pipe size.

6. Install bell and spigot pipe with bells upstream.
7. Seal pipes passing through exterior walls with a wall seal per Section 23 05 29. 

Provide Schedule 40 galvanized sleeve at least 2 pipe sizes larger than the pipe.
8. Branch takeoffs shall be from the top side (if branch is two sizes smaller than 

main), or any angle from the horizontal plane to the top of piping.

B. Installation Requirements in Electrical Rooms:

1. Do not install piping or other equipment above electrical switchboards or 
panelboards. This includes a dedicated space extending 25 feet from the floor to 
the structural ceiling with width and depth equal to the equipment plus its 
required clearance space.

C. Installation Requirements in MRI (Magnetic Resonance Imaging - Healthcare):

1. All piping in MRI rooms shall be non-ferrous regardless of materials described 
on Part 2.

D. Valves/Fittings and Accessories:
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1. Provide chain operators for all valves over 2" size that are over 10'-0" above 
finished floor. Extend to 7'-0" above finished floor.

2. Provide valve position indicator on all valves 10'-0" or greater above finish floor 
and not located above ceiling.

3. Provide clearance for installation of insulation, and access to valves and fittings.
4. Prepare pipe, fittings, supports, and accessories for finish painting.
5. Install valves with stems upright or horizontal, not inverted, except install manual 

quarter turn valves in radiation cabinets and all butterfly valves with stems 
horizontal.

6. Provide shutoff valves and flanges or unions at all connections to equipment, 
traps, and items that require servicing.

7. Provide flanges or unions at all final connections to equipment, traps and valves.
8. Arrange piping and piping connections so equipment may be serviced or totally 

removed without disturbing piping beyond final connections and associated 
shutoff valves.

9. Horizontal swing check valves may only be installed in horizontal position. Do 
not install horizontal swing check valves in upward or downward flow direction. 
Where upward or downward flow installation is required, use spring-assisted, 
non-slam check valve.

3.5 PIPE ERECTION AND LAYING

A. Carefully inspect all pipe, fittings, valves, equipment and accessories prior to 
installation. Immediately reject and remove from the job any items which are 
unsuitable, cracked or otherwise defective.

B. All pipe, fittings, valves, equipment and accessories shall have factory-applied 
markings, stampings, or nameplates sufficient to determine their conformance with 
specified requirements.

C. Exercise care at every stage of storage, handling, laying and erecting to prevent entry of 
foreign matter into piping, fittings, valves, equipment and accessories. Do not erect or 
install any unclean item.

D. During construction, until system is fully operational, keep all openings in piping and 
equipment closed at all times except when actual work is being performed on that item. 
Closures shall be plugs, caps, blind flanges or other items designed for this purpose.

E. Change direction of pipes only with fittings or pipe bends. Change size only with 
fittings. Do not use miter fittings, face or flush bushings, or street elbows. 2-1/2" and 
larger fittings shall be long radius type, unless otherwise shown on the drawings or 
specified. Construct welded elbows of angles not available as standard fittings by 
cutting and welding standard elbows to form smooth, long radius fittings.

F. Use full and double lengths of pipe wherever possible.
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G. Unless otherwise indicated, install all inlet and outlet piping, including shutoff valves 
and strainers, to coils, pumps and other equipment at line size with reduction in size 
being made only at control valve or pump.

H. Cut all pipe to exact measurement and install without springing or forcing except in the 
case of expansion loops where cold springing is indicated on the drawings.

I. Do not create, even temporarily, undue loads, forces or strains on valves, equipment or 
building elements.

3.6 DRAINING AND VENTING

A. Unless otherwise indicated on the drawings, all horizontal pipes, including branches, 
shall pitch 1" in 40 feet to low points for complete drainage, removal of condensate, 
and venting.

B. Provide drain valves at all low points of water piping systems or where indicated on 
drawings for complete or sectionalized draining. Drain valves are defined above.

C. Use eccentric reducing fittings on horizontal runs when changing size for proper 
drainage and venting. Install all liquid lines with top of pipe and eccentric reducers in a 
continuous line.

D. Provide air vents at all high points and wherever else required for elimination of air in 
all water piping systems. Do not use automatic air vents in glycol systems unless they 
are piped to the fill tank.

E. Air vents shall be in accessible locations. If needed to trap and vent air in a remote 
location, a 1/8" pipe shall connect the tapping location to a venting device in an 
accessible location.

F. All vent and drain piping shall be of same materials and construction as the service 
involved.

3.7 BRANCH CONNECTIONS

A. Make branch connections with standard tee or cross fittings of the type required for the 
service unless otherwise specified herein or detailed on the drawings.

B. At the option of the Contractor, branch connections from headers and mains may be cut 
into black steel pipe using forged weld-on fittings.

C. Use of forged weld-on fittings is also limited as follows:

1. Must have at least same pressure rating as the main.
2. Header or main must be 2-1/2" or over.
3. Branch line is at least two pipe sizes under header or main size.
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3.8 JOINING OF PIPE

A. Heat Fusion Pipe Joining (HDPE Pipe):

1. All HDPE pipe joining shall be heat fused by socket, butt, or saddle (sidewall) 
fusion in accordance to ASTM D2610, ASTM D2683, and the manufacturer's 
heat fusion specifications. The operator shall be heat fusion certified and 
experienced in executing quality fusion joints.

3.9 ACOUSTICAL LAGGING

A. Where indicated on drawings, completely wrap pipe with lagging and seal all joints 
airtight with tape recommended by the lagging manufacturer to prevent acoustical 
leakage at joints. Overlap lagging a minimum of 2" at any joint. Overlap lagging 2" at 
any wall, floor, or structural deck penetration to prevent acoustical leakage.

END OF SECTION
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SECTION 23 21 16 - HYDRONIC SPECIALTIES

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Manual Air Vents

B. Automatic Air Vents

C. Automatic Flow Control Valves

1.2 QUALITY ASSURANCE

A. Valves: Manufacturer's name and pressure rating marked on valve body. 
Remanufactured valves are not acceptable.

B. Welding Materials, Procedures, and Operators: Conform to ASME Section 9, 
ANSI/AWS D1.1, and applicable state labor regulations.

1.3 REFERENCES

A. ASME - Boiler and Pressure Vessel Code.

B. ASME B31.3 - Chemical Plant and Petroleum Refinery Piping.

C. ASME B31.9 - Building Services Piping.

D. ASME Section 9 - Welding and Brazing Qualifications.

E. ASTM A536 - Standard Specification for Ductile Iron Castings

F. ASTM B32 - Standard Specification for Solder Metal.

1.4 SUBMITTALS

A. Submit product data under provisions of Section 23 05 00. Include data on pipe 
materials, fittings, valves, and accessories. Include manufacturers' support spacing 
requirements for plastic piping.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store and protect piping to prevent entrance of foreign matter into pipe and to prevent 
exterior corrosion.
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B. Deliver and store valves in shipping containers with labeling in place.

1.6 COORDINATION DRAWINGS

A. Reference Coordination Drawings article in Section 23 05 00 for required hydronic 
systems electronic CAD drawings to be provided to Coordinating Contractor for 
inclusion into composite coordination drawings.

PART 2 - PRODUCTS

2.1 MANUAL AIR VENTS

A. At end of main and other points where large volume of air may be trapped, use 1/4" 
globe valve, angle type, 125 psi, Crane #89, attached to coupling in top of main, 1/4" 
discharge pipe turned down with cap.

B. On branch lines and small heating units, use coin-operated air vent equal to B&G #4V, 
attached to 1/8" coupling in top of pipe. Install air vents on all coils and terminal 
heating units.

2.2 AUTOMATIC AIR VENTS

A. Low capacity automatic air vent (for bladder tank anti-thermosyphon loops). Maximum 
operating pressure and temperature of at least 240F and 125 psi, 1/2" or 3/4" inlet, 3/8" 
minimum threaded outlet.

1. Manufacturers:

a. B&G #87
b. Armstrong
c. Spirotherm
d. Taco 419
e. Watts

B. High capacity automatic air vent (for air separator or high point pipe connection). Brass 
or cast-iron construction. Maximum 240F and 125 psi operating pressure and minimum 
of 115 psi system venting pressure, 3/4" inlet, 3/8" minimum threaded outlet.

1. Manufacturers:

a. B&G #107
b. Armstrong AV
c. Spirotherm
d. Taco 409
e. Watts
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2.3 AUTOMATIC FLOW CONTROL VALVES (AUTOMATIC BALANCING 
VALVES)

A. The GPM for the automatic flow control valves shall be factory set and shall 
automatically limit the rate of flow to within ± 10% of the specified GPM over at least 
95 percent of the control range.

B. Pump Head Requirements: The permanent pressure loss added to the pump head shall 
not exceed 7 feet <insert>.

C. Each valve shall have two P/T ports.

D. Five-year product warranty and first year cartridge exchange, up to 10 percent.

E. The internal wear surfaces of the valve cartridge shall be stainless steel or 
polyphenylsulfone orifice with an elastomeric diaphragm.

F. The internal flow cartridge shall be permanently marked with the GPM and spring 
range.

G. Valve body shall be brass on all valves 2" and under and ductile iron on all valves 
2-1/2" and larger.

H. All valves shall be factory leak tested at 100 psi air under water.

I. A differential pressure test kit shall be supplied to verify flow and measure 
over-heading. The kit shall consist of a 4-1/2" diaphragm gauge equipped with 10 foot 
hoses and P/T adapters all housed in a vinyl case. Calibration shall be 0-35 PSID for 
2-32 PSI spring range or 0-65 PSID for 5-60 PSI range.

J. Manufacturers:

1. Griswold
2. Autoflow
3. Versa Flow
4. Macon Balancing (AB/ABW)
5. Nexus
6. B&G
7. Victaulic
8. Hays Fluid Controls
9. RWV

K. Complete integral piping package, which integrates shutoff valves, automatic flow 
control valves, vents, strainers and drains, is acceptable.
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2.4 COMBINATION PIPING PACKAGES

A. Combination piping packages are allowed [at unitary equipment only (1•• pipe size 
and smaller)][at all unitary and AHU coils] in lieu of individual components specified 
for hydronic coils and devices containing hydronic coils. Configuration of combination 
pieces shall match layouts on the drawings. Each component of the combination piping 
packages shall meet these specifications for the individual components being 
combined. Coil connections shall be [rigid][ or][ made with flexible hose equal to 
Metraflex SFLXTU18]. Combination piping packages shall include:

1. Shutoff valves
2. Wye strainers[, with minimum 1/4" turn strainer blowdown valves with hose 

thread and cap]
3. Manual balancing valves with memory stop. Automatic flow control devices are[ 

not] allowed.
4. Test plugs
5. Manual air vents
6. Unions

B. Manufacturers:

1. FDI Flowset
2. Griswold
3. Hays Fluid Controls
4. HCI Terminator
5. Nexus Coil Pak
6. Victaulic

2.5 CONNECTIONS BETWEEN DISSIMILAR METALS

A. General:

1. Provide dielectric isolation at all pipe-to-pipe-to-equipment connections where 
dissimilar metals are joined, unless specifically noted otherwise below. 

2. Dielectric fittings shall: 

a. Prevent direct metal-to-metal contact between dissimilar metals.
b. Interrupt the electrical path to prevent galvanic current flow.
c. Be rated for the full operating pressure, temperature, and system test 

conditions.
d. Be listed and labeled for the intended service.

B. Materials Requiring Isolation

1. Isolation is required between aluminum, iron, steel, galvanized steel, stainless 
steel, copper, brass, and bronze, except as follows:

a. Iron and steel connected to each other. 
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b. Brass, copper, and bronze connected to each other. 
c. Brass or bronze valves and specialties installed within closed hydronic 

systems and connected to steel, iron, or stainless steel piping on both sides. 

2. Brass or bronze valves and specialties shall not be used as the sole dielectric 
separation between different pipe materials. 

C. Pipe-to-Equipment Connections

1. Provide dielectric isolation at connections to equipment constructed of a material 
different than the piping system. 

D. Threaded Dielectric Fittings

1. Acceptable for pipe sizes 2 inches and smaller.
2. Minimum pressure rating: 300 psi CWP.
3. Minimum temperature rating: 225F.
4. Provide fittings specifically manufactured as dielectric fittings. Field-fabricated 

isolators are not permitted. 
5. Acceptable manufacturers (threaded configuration):

a. Elster Group ClearFlow
b. Victaulic Series 647 (threaded configuration)
c. Grinnell Series 407 (threaded configuration)
d. Matco-Norca

E. Flanged Dielectric Isolation Kits

1. Provide full-face, non conductive gaskets, minimum 1/8 inch thick, rated for 
system pressure and temperature. 

2. Provide one-piece molded insulating sleeve and water assemblies to electrically 
isolate flange bolts. 

3. Install insulating sleeves on each bolt to prevent metal-to-metal contact. 
4. Provide insulating washers and steel backup washers to prevent damage to 

insulating components during tightening. 
5. Where separate sleeves and washers are used, sleeves shall extend beyond steel 

washers when tightened.
6. Acceptable manufacturers:

a. EPCO
b. Central Plastics
c. Pipeline Seal and Insulator
d. F.H. Maloney
e. Calpico
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Valves/Fittings and Accessories:

1. Where a manual balance valve is shown to be installed in series with a service 
(isolation) valve, separate balance and service (isolation) valves shall be 
installed.

2. Install balancing valves with the manufacturer's recommended straight upstream 
and downstream diameters of pipe.

Product Upstream Diameters Downstream
Diameters

Griswald "Quickset" 0 0
Fluid Design "Accusetter" 0 up to 2" size 0

5 for larger sizes
Presso "B+" 5 2

Taco "Accu-flo" 10 5
IMI TA (Tour & Andersson) 
786-789

5 after fittings 2

10 after pumps
Bell & Gossett "Circuit Setter Plus" 3 1
Bell & Gossett "Circuit Setter" 3 up to 4" size 1 up to 4" size 

5 above 4" size 2 above 4" size
Armstrong "CVB" and "CVB-II" 10 5
Gerand "BALVALVE Venturi" 5 2

NIBCO 1710/737 5 3

3. Prepare accessories for finish painting.
4. Install accessories with stems upright or horizontal, not inverted, except install 

manual quarter turn valves in radiation cabinets and all butterfly valves with 
stems horizontal.

5. Provide shutoff valves and flanges or unions at all connections to equipment, 
traps, and items that require servicing.

6. Provide flanges or unions at all final connections to equipment, traps and valves.
7. Arrange piping and piping connections so equipment may be serviced or totally 

removed without disturbing piping beyond final connections and associated 
shutoff valves.

END OF SECTION
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SECTION 23 23 00 - REFRIGERATION PIPING AND SPECIALTIES

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Piping and Pipe Fittings

B. Moisture and Liquid Indicators

C. Check Valves

D. Pressure Relief Valves

E. Filter-Driers

F. Suction Filters

G. Solenoid Valves

H. Expansion Valves

I. Receivers

J. Suction Accumulators

1.2 QUALITY ASSURANCE

A. Remanufactured specialties are not acceptable.

1.3 REFERENCES

A. ANSI/ASME SEC 8D - Boilers and Pressure Vessels Code, Rules for Construction of 
Pressure Vessels.

B. ANSI/ASME SEC 9 - Boilers and Pressure Vessels Code, Welding and Brazing 
Qualifications.

C. ANSI/ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure 
Fittings.

D. ANSI/ASME B31.5 - Refrigeration Piping.

E. ANSI/ASTM B32 - Solder Metal.

F. ANSI/ASTM B88 - Seamless Copper Water Tube.
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G. ANSI/AWS A5.8 - Brazing Filler Metal.

H. ASTM B280 - Seamless Copper Tube for Air Conditioning and Refrigeration Field 
Service.

1.4 SUBMITTALS

A. Submit shop drawings under provisions of Section 23 05 00.

B. Submit layout of entire piping system including equipment, critical dimensions, and all 
pipe sizes, traps, valves, and accessories. Layout shall be a custom drawing for this job, 
not a standard detail. The refrigeration equipment supplier shall stamp the approval on 
layout drawings.

C. Submit product data for specialties, including manufacturers catalog information.

D. Submit manufacturer's installation instructions.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store piping and specialties in shipping containers with labels in place.

B. Protect piping and specialties from entry of foreign material by leaving caps and plugs 
in place until installation.

PART 2 - PRODUCTS

2.1 PIPING

A. Design Pressure: 450 psig.

1. Maximum Design Temperature: 250F.

B. Piping - 4" and under; Brazed Joint:

1. Tubing: Type ACR hard drawn seamless copper tube, ASTM B280. Sizes 
indicated are nominal designation.

2. Joints: Brazed with silver solder.
3. Fittings: Wrought copper solder joint, ANSI B16.22.
4. Special Requirements: All tubing shall be cleaned, dehydrated, pressurized with 

dry nitrogen, plugged and tagged by manufacturer "for refrigeration service". 
During brazing operations, continuously purge the interior of the pipe with 
nitrogen to prevent oxide formation.
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2.2 MOISTURE AND LIQUID INDICATORS

A. UL listed, with copper, brass, or copper-plated steel body, flared or solder ends, 
extended fittings in units up to at least 1-1/8" to allow brazing without removing the 
cartridge, sight glass, color coded paper moisture indicator that is replaceable without 
breaking piping connections for units up to 1-1/8" size, and plastic cap; maximum 
working pressure of 500 psi, and maximum temperature of 200F.

1. Manufacturers:

a. Sporlan
b. Henry Valve Company
c. Alco Valve

2.3 VALVES

A. BA-14: Refrigerant Ball Valve: 3/8" thru 3-1/8", 500 psi, -40F to +300F, full-port up to 
2-1/8" size, blow-out proof, PTFE seals, brass ball with equalizing orifice, visible 
position indication, seal cap, extended copper connections, replaceable stem seals, 
compatible with all CFC, HCFC, and HFC refrigerants.

1. Manufacturers:

a. Henry Valve Company
b. Superior Valve
c. Alco Valve

2.4 CHECK VALVES

A. CK-10: 1/4" thru 3-5/8", 500 psi, globe or angle pattern, brazed, brass body, 
cleaned-dried-plugged and tagged at factory for refrigerant service.

1. Manufacturers:

a. Henry Valve Company
b. Mueller
c. Wolf-Linde

2.5 PRESSURE RELIEF VALVES

A. RV-5: Straight Thru or Angle Type: Brass body and disc, Teflon seat, factory sealed 
and stamped with ASME UV and National Board Certification NB; selected to 
ANSI/ASHRAE 15.
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2.6 FILTER-DRIERS

A. Replaceable Cartridge Angle Type: ANSI/AHRI 710, UL listed, brass or epoxy-coated 
steel shell, molded desiccant high-water capacity filter core(s); maximum working 
pressure of 500 psi; maximum temperature of 275F, maximum pressure drop of 3 psi 
with R410a or 1.5 psi with R134a at system flow rate.

B. Permanent Straight Thru Type: ANSI/AHRI 710, UL listed, steel shell with molded 
desiccant filter core, maximum working pressure of 500 psi, maximum pressure drop of 
3 psi with R410a or 1.5 psi with R134a at system flow rate.

2.7 SUCTION FILTERS

A. Replaceable Cartridge Angle Type: UL listed for 500 psi up to 2" to 18" size, and 400 
psi for larger sizes, steel shell that passes 1000-hour salt spray test with copper fittings, 
replaceable pleated filter element(s); maximum pressure drops of 3 psi with R410a or 2 
psi with R134a at system flow rate, capable of accepting molded desiccant core for 
cleanup after compressor burnout, access valve in the removable end plate. Install with 
side refrigerant inlet.

2.8 SOLENOID VALVES

A. Valve: AHRI 760; pilot operated; copper or brass body and internal parts; synthetic 
seat; stainless steel stem and plunger assembly; extended solder ends to permit 
installation without disassembly; maximum working pressure of 500 psi; normally 
closed. Maximum pressure drop at system flow of 5 psi for R410a and 3 psi for R134a.

B. Coil Assembly: UL listed, replaceable with molded electromagnetic coil, moisture and 
fungus proof, surge protector and color-coded lead wires, integral junction box, Class F 
temperature rated, ANSI/UL 429.

2.9 EXPANSION VALVES

A. Angle or Straight Thru Type: ANSI/AHRI 750; materials suitable for system 
refrigerant, external equalizer, adjustable super heat setting, balanced port design, 
suitable for horizontal or vertical installation, with replaceable capillary tube and 
remote sensing bulb.

B. Selection: Evaluate refrigerant pressure drop through system to determine available 
pressure drop across valve. Select valve for maximum load at design operating pressure 
and minimum 10F super heat. Select to avoid being undersized at full load or 
excessively oversized at part load.
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2.10 RECEIVERS

A. All receivers shall have capacity to hold the entire refrigerant charge when 90% full at 
90F per ASHRAE 15-78.

B. 6" and Smaller Internal Diameter: ANSI/AHRI 495, UL listed, steel or copper, brazed; 
450 psi working pressure, with tappings for inlet, outlet, and relief valve or fusible 
plug.

C. Over 6" Internal Diameter: ANSI/AHRI 495, welded steel; ASME U or UM stamped 
for 400 psi, with tappings for inlet, outlet and pressure relief valve.

2.11 SUCTION ACCUMULATORS

A. All accumulators shall have capacity to hold 50% of the refrigerant charge when 90% 
full at 90F per ASHRAE 15-78, pressure drop equivalent to under 0.5F at peak 
capacity, a finish that survives a 500-hour salt spray test, vertical design with dip tube 
and screened oil inlet orifice, and a hot gas boil-out coil to evaporate liquid refrigerant.

B. 6" and Smaller Internal Diameter: ANSI/AHRI 495, UL listed, steel or copper, brazed; 
400 psi pressure rating, with tappings for inlet, outlet, and pressure relief valve or 
fusible plug.

C. Over 6" Internal Diameter: ANSI/AHRI 495, welded steel, ASME U or UM stamped 
for 450 psi, with tappings for inlet, outlet and pressure relief valve.

2.12 EXPANSION COMPENSATION

A. Assembly consisting of two flexible connectors, two copper flexible connectors, two 
90-degree elbows, and a 180-degree return pipe. Unit shall be in the form of a pipe 
loop.

B. Connectors shall have corrugated copper hose bodies with copper braided casings.

C. Connectors shall be rated for 150 psi working pressure at 70F.

D. Sizes 2" and smaller shall have copper sweat ends.

E. Connectors shall be suitable for 1/2" permanent misalignment.

F. Manufacturer:

1. Metraflex Type MLS
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PART 3 - EXECUTION

3.1 PREPARATION

A. Ream pipe and tube ends. Remove burrs.

B. Remove scale and dirt on inside and outside before assembly.

C. Remove all scale, rust, dirt, oils, stickers and thoroughly clean exterior of all bare metal 
exposed piping, hangers, and accessories[ in preparation to be painted].

3.2 INSTALLATION

A. Install specialties in accordance with manufacturer's instructions.

B. Reducers are generally not shown. Where pipe sizes change at tee, the tee shall be the 
size of the largest pipe shown connecting to it.

C. Route piping in orderly manner, parallel to building structure, and maintain gradient.

D. Install piping to conserve building space and not interfere with use of space.

E. Do not install piping or other equipment above electrical switchboards or panelboards. 
This includes a dedicated space extending 25 feet from the floor to the structural ceiling 
with width and depth equal to the equipment.

F. Group piping whenever practical at common elevations and locations. Slope piping 1% 
in direction of oil return.

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

H. Provide clearance for installation of insulation and access to valves and fittings.

I. Provide access doors for concealed valves and specialties.

J. Where pipe support members are welded to structural building frame, brush clean, and 
apply zinc rich primer to welding.

K. Insulate piping and equipment; per Section 23 07 19 and Section 23 07 16.

L. Provide external equalizer piping on expansion valves, and locate expansion valve 
sensing bulb immediately downstream of evaporator on suction line. Connect 
distributor to expansion valve outlet.

M. Install flexible connectors parallel to the shafts of compressors.
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N. Fully charge system with refrigerant after testing.

3.3 PIPE ERECTION AND LAYING

A. Carefully inspect all pipe, fittings, valves, equipment and accessories before 
installation. Any items that are unsuitable, cracked or otherwise defective shall be 
rejected and removed from the job immediately.

B. All pipe, fittings, valves, equipment and accessories shall have factory applied 
identification sufficient to determine their conformance with specified requirements.

C. Exercise care at all times to prevent entry of foreign matter into piping, fittings, valves, 
equipment and accessories. Do not erect or install any item that is not clean.

D. During construction, until system is fully operational, keep all openings in piping and 
equipment closed except when actual work is being performed on that item or system. 
Closures shall be plugs, caps, blind flanges or other items designed for this purpose.

E. Change direction of pipes only with fittings or pipe bends. Change size only with 
fittings.

F. Cut all pipe to exact measurement and install without springing or forcing.

3.4 APPLICATION

A. Provide solenoid valves in liquid lines of systems, in oil bleeder lines to stop flow of oil 
and refrigerant into the suction line when system shuts down, and in hot gas bypass 
lines, as applicable.

B. Provide refrigerant charging valve connections.

C. Provide replaceable cartridge filter-driers, with three-valve bypass assembly and 
suction filters without bypass assembly.

3.5 JOINING OF PIPE

A. Brazed Joints:

1. Make up joints with brazing filler metal conforming to ANSI/AWS A5.8. Cut 
copper tubing ends perfectly square and remove all burrs inside and outside. 
Thoroughly clean sockets of fittings and ends of tubing to remove all oxide, dirt, 
and grease just prior to brazing. Apply flux evenly, but sparingly, to all surfaces 
to be joined. Brazing filler metal with a flux coating may also be used. Heat 
joints uniformly to proper brazing temperature so braze filler metal flows to all 
mated surfaces. Wipe excess braze filler metal, leaving a uniform fillet around 
cup of fitting.

2. Flux shall conform to ANSI/AWS A5.31.
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3. Remove composition discs and all seals during brazing if not suitable for a 
minimum of 840F or greater than the melting temperature of the brazing filler 
metal, whichever is greater.

3.6 FIELD QUALITY CONTROL

A. Test piping system with nitrogen at 300 psig for at least 8 hours without loss of 
pressure.

B. Comply with ASHRAE Standard 147 for refrigerant system integrity testing.

C. After pressure testing, evacuate all refrigerant piping to at least 28" of mercury for 24 
hours without loss of vacuum. Ensure moisture does not enter the piping prior to and 
during the tests.

END OF SECTION
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SECTION 23 31 00 - DUCTWORK

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Galvanized Ductwork

B. Ductwork Reinforcement

C. Ductwork Sealants

D. Rectangular Ductwork

E. Round and Flat Oval Ductwork

F. Flexible Duct

G. Ductwork Penetrations

H. Duct Cleaning

1.2 REFERENCES: Conform to all applicable requirements of the following publications:

A. ADC Flexible Duct Performance and Installation Standards, 3rd Edition 1996.

B. ANSI/ASHRAE/IES Standard 90.1 (latest published edition) - Energy Standard for 
Buildings Except Low-Rise Residential Buildings.

C. ANSI/AWS A5.11M (1997) - Specification for Nickel and Nickel Alloy Welding 
Electrodes for Shielded Metal Arc Welding.

D. ASHRAE - Handbook Systems and Equipment; Chapter 19 - Duct Construction.

E. ASHRAE - Handbook Fundamentals; Chapter 21 - Duct Design.

F. ASHRAE 170 (latest published edition) - Ventilation of Health Care Facilities.

G. ASTM A90 - Standard Test Method for Weight (Mass) of Coating on Iron and Steel 
Articles with Zinc or Zinc-Alloy Coatings.

H. ASTM A167- Stainless & Heat-Resisting Chromium-Nickel Steel Plate, Sheet, & Strip.

I. ASTM A653 - Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process.
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J. ASTM A924 - Specification for General Requirements for Steel Sheet, Metallic-Coated 
by the Hot-Dip Process.

K. ASTM B209 - Specification for Aluminum and Aluminum-Alloy Sheet and Plate.

L. ASTM E90-02 - Standard Test Method for Laboratory Measurement of Airborne 
Sound Transmission Loss of Building Partitions.

M. ASTM E413-87 - Classification for Rating Sound Insulation.

N. AWS D9.1M/D9.1 - Sheet Metal Welding Code.

O. CDPH Standard Method V1.1-2010 - Standard Method for the Testing and Evaluation 
of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 
Chambers Version 1.1.

P. IECC - International Energy Conservation Code (latest published edition)

Q. NADCA ACR - Assessment, Cleaning, and Restoration of HVAC Systems.

R. NADCA Standard 05 - Requirements for the Installation of Service Openings in HVAC 
Systems.

S. NFPA 90A - Installation of Air-Conditioning and Ventilating Systems.

T. NFPA 90B - Installation of Warm Air Heating and Air- Conditioning Systems.

U. NFPA 96 - Ventilation Control and Fire Protection of Commercial Cooking 
Equipment.

V. SCAQMD Rule 1168 - South Coast Air Quality Management District Rule 1168 - 
Adhesive and Sealant Applications.

W. SMACNA - Air Duct Leakage Test Manual.

X. SMACNA - HVAC Duct Construction Standards.

Y. SMACNA - Phenolic Duct Construction Standard 022.

Z. SMACNA - Round Industrial Duct Construction Standards - 1999 Edition.

AA. UL 181 - Factory-Made Air Ducts and Air Connectors.

BB. UL 181A - Closure Systems for Use with Rigid Air Ducts and Air Connectors

CC. UL 181B - Closure Systems for Use with Flexible Air Ducts and Air Connectors.

DD. UL 1978 - Standard for Grease Ducts.

EE. UL 2221 - Standard for Tests of Fire Resistive Grease Duct Enclosure Assemblies.

 DUCTWORK
 23 31 00 -  2



Carteret County Courthouse HVAC Reno

FF. USGBC - Leadership in Energy and Environmental Design (LEED) Rating System.

GG. CMC - California Mechanical Code

HH. CBC - California Building Code

1.3 SUBMITTALS

A. Submittals in this Section demonstrate compliance with duct fabrication standards and 
product requirements. 

B. Submit duct fabrication standards in compliance with SMACNA and these 
specifications. Clearly indicate metal gauges, reinforcement, and joining methods 
intended for use for each pressure classification. Furnish details of all common duct 
fittings and joint connections to be used on this project.

1.4 DEFINITIONS

A. Duct Sizes shown on drawings are inside clear dimensions. Maintain clear dimensions 
inside any lining.

B. Transitions are generally not shown in single-line ductwork. Where sizes change at a 
divided flow fitting, the larger size shall continue through the fitting.

C. Exterior Duct: Ductwork located outside the conditioned envelope including exposed 
ductwork above the roof, outside exterior walls, in attics above insulated ceilings, 
inside parking garages, and crawl spaces.

D. Interior Duct: Ductwork located within the conditioned envelope including return air 
plenums and indirectly conditioned spaces.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS AND SUPPORTS

A. Rectangular Duct - Single Wall:

1. General Requirements:

a. All ductwork gauges and reinforcements shall be as listed in SMACNA 
Duct Construction Standards Chapter 2. Where necessary to fit in confined 
spaces, furnish heaviest duct gauge and least space consuming 
reinforcement.

b. Transitions shall not exceed the angles in Figure 4-7.
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2. Exceptions and modifications to the 2005 HVAC Duct Construction Standards 
are:

a. All ducts shall be cross-broken or beaded.
b. Snap lock seams are not permitted.
c. Turning vanes shall be used in all 90-degree mitered elbows, unless clearly 

noted otherwise on the drawings. Vanes shall be as follows:

1) Type 1:

a) Description: Single wall type with 22-gauge (0.029") or 
heavier vanes, 3-1/4" blade spacing, and 4" to 4-1/2" radius. 
Vanes hemmed if recommended by runner manufacturer. 
Runners shall have extra-long locking tabs. C-value 
independently tested at below 0.26. EZ Rail II by Sheet Metal 
Connectors or equal.

b) Usage: Limited to 3,000 fpm and vane lengths 36" and under.

2) Type 2:

a) Description: Double wall type with 3-1/4" blade spacing, 
4-1/2" radius, 24-gauge minimum, and SMACNA Type 1 
runners. C-value below 0.27.

b) Usage: No limits other than imposed by the manufacturer. 
Provide intermediate support for vanes over 48" long.

3) Type 3 (acoustical - where acoustical lagging is located or as noted 
on drawings):

a) Description: Same as Type 2, except filled with fiberglass and 
with slotted or perforated inner curve. Minimum insertion 
loss of 9 dB at 250 Hz and 6 dB at 1 KHz.

b) Usage: No limits other than imposed by the manufacturer. 
Provide intermediate support for vanes over 48" long.

4) Turning vanes shall operate quietly. Repair or replace vanes that 
rattle or flutter.

5) Runners must be installed at a 45-degree angle. Elbows with 
different size inlet and outlet must be radius type.

6) Omitting every other vane is prohibited.
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d. Where smooth radius rectangular elbows are shown, they shall be 
constructed per SMACNA Figure 4-2. Type RE1 shall be constructed with 
a centerline duct radius R/W of 1.0. Where shown on drawings, Type RE3 
elbows with 3 vanes shall be used with centerline duct radius R/W of 0.6 
(SMACNA r/W=0.1). RE1 or RE3 elbows may be used where mitered 
elbows are shown if space permits. Mitered elbows (with or without 
turning vanes) may not be substituted for radius elbows. Do not make 
branch takeoffs within 4 duct diameters on the side of the duct downstream 
from the inside radius of radius elbows.

e. Rectangular branch and tee connections in ducts over 1" pressure class 
shall be 45-degree entry type per Figs. 4-5 and 4-6. Rectangular straight 
taps are not acceptable above 1" pressure class.

f. Bellmouth fittings shown on return duct inlets shall expand at a 60-degree 
total angle horizontally and vertically (space permitting) and have length of 
at least 25% of the smallest duct dimension.

g. Round taps off rectangular unlined ducts shall be flanged conical or 
bellmouth type (equal to Buckley Bellmouth or Sheet Metal Connectors 
E-Z Tap), or 45-degree rectangular with transition to round (equal to Sheet 
Metal Connectors Inc. High Efficiency Takeoff). Straight taps are 
acceptable if pressure class is 1" or less, round duct is 12" diameter or less, 
and the tap is not located between fans and TAB devices.

h. Duct offsets shall be constructed as shown on drawings. Additional offsets 
required in the field shall be formed of mitered elbows without turning 
vanes for offsets up to 30-degree maximum angle in accordance with 
SMACNA offset Type 2. Offsets of greater than 30-degree angle shall be 
formed of radius elbows with centerline radius R/W=1.0 or greater. 
SMACNA Type 1 offsets are not permitted.

i. All lined duct shall utilize dovetail joints where round or conical taps 
occur. The dovetail joints shall extend past the liner before being folded 
over.

j. Cushion heads are acceptable only downstream of TAB devices in ducts up 
to ± 2" pressure class, and must be less than 6" in length.

k. Slide-on flanged transverse joint systems are acceptable provided they are 
a manufactured product that has been tested for conformance with Chapter 
2 of the SMACNA HVAC Duct Construction Standards for sheet and joint 
deflection at the specified pressure class.

1) Apply sealant to all inside corners. Holes at corners are not 
acceptable.

2) Manufacturers:

a) Ductmate Industries - 25/35/45
b) Nexus
c) Mez
d) WDCI
e) Other manufacturers must submit test data and fabrication 

standards and receive Architect/Engineer's approval before 
any fabrication begins.
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l. Formed-on flanged transverse joint systems are acceptable provided they 
are a manufactured product that has been tested for conformance with 
Chapter 2 of the SMACNA HVAC Duct Construction Standards for sheet 
and joint deflection at the specified pressure class.

1) Apply sealant to all inside corners. Holes at corners are not 
acceptable.

2) Flanges shall be 24-gauge minimum (not 26 gauge).
3) Manufacturers:

a) Lockformer TDC
b) TDF
c) United McGill
d) Sheet Metal Connectors
e) Other manufacturers must submit test data and fabrication 

standards and receive Architect/Engineer's approval before 
any fabrication begins.

B. Round and Flat Oval Spiral Seam Ductwork - Single Wall:

1. Conform to applicable portions of Rectangular Duct Section. Round or flat oval 
ductwork may be substituted for rectangular ductwork where approved by the 
Architect/Engineer. The spiral seam ductwork shall meet the standards set forth 
in this specification. The ductwork shall meet or exceed the specified 
cross-sectional area and insulation requirements. The substitution shall be 
coordinated with all other trades prior to installation.

2. Flat oval duct in negative pressure applications shall have flat sides reinforced as 
required for rectangular ducts of the same gauge with dimensions equal to the flat 
span of the oval duct.

3. 90-degree elbows shall be smooth radius or have a minimum of five sections 
with mitered joints and R/D of at least 1.5.

4. Duct and fittings shall meet the required minimum gauges listed in Chapter 3 of 
the SMACNA requirements for the specified pressure class. Ribbed and 
lightweight duct are not permitted.

5. Ductwork shall be suitable for velocities up to 5,000 fpm.
6. Divided flow fittings may be made as separate fittings or factory installed taps 

with sound, airtight, continuous welds at intersection of fitting body and tap.
7. Spot weld and bond all fitting seams in the pressure shell. Coat galvanizing 

damaged by welding with corrosion resistant paint to match galvanized duct 
color.

8. Ducts with minor axis less than 22" shall be spiral seam type. Larger ducts may 
be rolled, longitudinal welded seam type. SMACNA seams RL-2 and RL-3 are 
not permitted.

9. Reinforce flat oval ducts with external angles. Internal tie rods are permitted only 
as indicated for rectangular ductwork.

10. Transverse Joint Connections:

a. Crimped joints are not permitted.
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b. Ducts and fittings 36" in diameter and smaller shall have slip joint 
connections. Size fitting ends to slip inside mating duct sections with 
minimum 2-inch insertion length and a stop bead. Use inside slip couplings 
for duct-to-duct joints, and outside slip couplings for fitting-to-fitting 
joints.

c. Ducts and fittings larger than 36" shall have flanged connections.
d. Secure all joints with at least 3 sheet metal screws before sealing.
e. Manufacturers, Slide-on Flanges:

1) Ductmate Industries - SpiralMate
2) Accuflange
3) Sheet Metal Connectors are acceptable.

f. Manufacturers, Self-Sealing Duct Systems:

1) Lindab
2) Ward "Keating Coupling"

C. Round Snap-Lock Seam Ductwork - Single Wall:

1. Factory sealed snap-lock pipe. Transverse and longitudinal seams shall contain 
factory-applied self-sealing EPDM and co-polymer gasket. Snap-lock shall 
conform to SMACNA RL-8. Duct and gasket material shall meet the 
flame/smoke spread rating of 25/50 per ASTM-E84.

2. G-60 galvanized coating meeting ASTM A653 and ASTM A90 G-90 galvanized 
steel aluminum meeting ASTM B209 Alloy 3003 Temper H14 304 stainless steel 
meeting ASTM A480 2B Finish.

3. Snap-lock seams are only permitted on systems between -1"w.c. and 2"w.c. 
pressure class.

4. 90-degree elbows shall be smooth radius or have a minimum of five sections 
with mitered joints and R/D of at least 1.5.

5. Duct and fittings shall meet the required minimum gauges listed in Chapter 3 of 
the SMACNA requirements for the specified pressure class.

6. Divided flow fittings may be made as separate fittings or factory installed taps 
with sound, airtight, continuous welds at intersection of fitting body and tap.

7. Spot weld and bond all fitting seams in the pressure shell. Coat galvanizing 
damaged by welding with corrosion resistant paint to match galvanized duct 
color.

8. Manufacturers: 

a. GreenSeam Industries.

D. Hangers and Supports General Requirements:

1. Hanger and support materials shall be as defined within Materials and 
Application Specific section below.

2. Strap Hangers: Strap hanger shall be a minimum of 1 inch, 18 gauge attached to 
the bottom of ducts with spacing as required by SMACNA.

3. Cable Hangers:
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a. Aircraft cable and slip cable hangers are acceptable for ducts up to 18" 
diameter. Protective sleeve tubing shall be used on the cable when 
supporting duct with exterior insulation. Corner saddles are required when 
supporting rectangular ductwork.

b. Manufacturers; Supports:

1) Gripple
2) Ductmate
3) Duro Dyne
4) Architect/Engineer approved

c. Aircraft cable with 2-point support in standard horseshoe arrangement. 
Protective sleeve tubing shall be used on the cable when supporting duct 
with exterior insulation. 8'-0" OC and as required by CMC/UMC and 
SMACNA guidelines.

4. Integral Corner Connector Hanger: Integral hanger and corner assembly for use 
with TDC/TDF style duct flanges. Die stamped offset hanger connects to the 
flanged corner assembly. For use with aircraft cable or 1/4" or 3/8" diameter 
threaded rods. Tested to hold up to 1,400 lbs.. Install per manufacturer’s ratings 
and instructions.

a. Manufacturers; Supports:

1) EZ Hanger

2.2 MATERIAL AND APPLICATION SPECIFIC

A. Galvanized Steel:

1. General Requirements:

a. Duct and reinforcement materials shall conform to ASTM A653 and A924.
b. Interior Ductwork and reinforcements: G60 galvanized (0.60 ounces per 

square foot total zinc coating for two sides per ASTM A90) unless noted 
otherwise.

c. Exterior Ductwork: G90 galvanized (0.90 ounces per square foot total zinc 
coating for two sides per ASTM A90) unless noted otherwise. G60 is not 
acceptable for exterior use.

d. Ductwork reinforcement shall be of galvanized steel.

2. Duct Hangers and Support Material:

a. Ductwork hangers and supports shall be of galvanized or painted steel.
b. All fasteners shall be galvanized or cadmium plated.

B. Duct Hangers and Support Material:

1. Ductwork hangers and supports shall be of galvanized or painted steel.
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2. All fasteners shall be galvanized or cadmium plated.

2.3 DUCTWORK REINFORCEMENT

A. All reinforcement shall be external to the duct except that tie rods may be used with the 
following limitations.

1. Ducts must be over 18" wide.
2. Duct dimensions must be increased 2" in one dimension (h or w) for each row of 

tie rods installed.
3. Tie rods must not exceed 1/2" diameter.
4. Manufacturer of tie rod system must certify pressure classifications of various 

arrangements, and this must be in the shop drawings.

2.4 DUCTWORK SEALANTS

A. One-part joint sealers shall be water-based mastic systems that meet the following 
requirements: maximum 48-hour cure time, service temperature of -20F to +175F, 
resistant to mold, mildew and water, flame spread rating below 25 and 
smoke-developed rating below 50 when tested in accordance with ASTM E84, suitable 
for all SMACNA seal classes and pressure classes. Mastic used to seal flexible 
ductwork shall be marked UL 181B-M. 

B. Two-part joint sealers shall consist of a minimum 3" wide mineral-gypsum compound 
impregnated fiber tape and a liquid sealant. Sealant system shall meet the following 
requirements: maximum 48-hour cure time, service temperature of 0F to 200F, resistant 
to mold, mildew, and water, flame spread rating below 25 and smoke developed rating 
below 50 when tested in accordance with ASTM E84, suitable for all SMACNA seal 
classes and pressure classes. 

C. Pressure sensitive tape used for sealing ductwork shall be minimum 2.5-inch wide, 
listed and marked UL 181A-P, having minimum 60 oz/inch peel adhesion to steel, and 
service temperature range from -20F to +250F.

D. Where pressure sensitive tape is called for on drawings and specifications for sealing 
flexible ductwork, tape shall be minimum 2.5-inch wide, UL 181 B-FX listed, and 
marked tape having minimum 60 oz/inch peel adhesion to steel and service temperature 
range from -20F to +250F.

1. Manufacturers, Pressure-Sensitive Tape:

a. Venture Tape 1581A
b. Compac #340
c. Scotch Foil Tape 3326
d. Polyken 339
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2.5 FLEXIBLE DUCT

A. Flexible duct shall be listed and labeled as UL 181 Class 1 Air Duct Material, and shall 
comply with NFPA 90A and 90B, and meet GSA, FHA and other U.S. Government 
agency standards. Flexible duct shall bear the ADC Seal of Certification.

B. Flame Spread/Smoke Developed: Not over 25/50.

C. Stretch all flexible duct to prevent sags and reduce air friction. Shorten and reinstall all 
sagging or loose flexible duct. Avoid sharp elbows. Elbows shall maintain 1.5 diameter 
centerline turning radius.

D. Install per the SMACNA Flexible Duct Manual. Secure inner layer with draw band. 
Wrap with pressure sensitive tape for protection prior to installing draw band. Pressure 
sensitive tape alone is not acceptable.

E. Standard:

1. Flexible duct shall have corrosion-resistant wire helix, bonded to an inner liner 
that prevents air from contacting the insulation, covered with minimum 1-1/2", 
3/4 lb/cf density fiberglass insulation blanket, sheathed in a vapor barrier of 
metalized polyester film laminated to glass mesh. Usage: All areas unless noted 
otherwise. 

2. Usage:

a. Take-offs from supply ducts to inlets of terminal air boxes. Do not exceed 
36" in length.

b. Connections to air inlets and outlets. Do not exceed 6'-0" in length.

F. Radius Forming Elbows:

1. Flexible plastic radius forming elbow for use with flexible ducts to create 90deg 
elbow. One size for 6" to 16" diameter ducts. UL listed for return plenum spaces.

2. Usage: All supply air terminals with flexible ductwork connection.
3. Installation: Attach to flex duct and secure draw bands without crushing flex duct 

to form smooth radius elbow. Suspend radius forming elbow to structure. Install 
per manufacturer's instructions.

4. Acceptable Manufacturers:

a. Hart & Cooley - Smartflow
b. Thermaflex - Flexflow
c. Titus - Flexright
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Provide openings in ducts for thermometers and controllers.

B. Locate ducts with space around equipment for normal operation and maintenance.

C. Do not install ducts or other equipment above electrical switchboards or panelboards. 
This includes a dedicated space extending 25 feet from the floor to the structural ceiling 
with width and depth equal to the electrical equipment. Unless intended to serve these 
rooms, do not install any ductwork or equipment in electrical rooms, transformer 
rooms, electrical closets, telephone rooms or elevator machine rooms.

D. Provide temporary closures of metal or taped polyethylene on open ducts to prevent 
dust from entering ductwork.

E. Supply ductwork shall be free of construction debris, and shall comply with Level "B" 
of the SMACNA Duct Cleanliness for New Construction Guidelines.

F. Repair all duct insulation and liner tears.

G. Install manual volume dampers in branch supply ducts so all outlets can be adjusted. 
Do not install dampers at air terminal device or in outlets, unless specifically shown.

H. Insulate terminal air box reheat coils. Seal insulation tight to form a tight vapor barrier.

I. Install flexible duct in accordance with the ADC Flexible Duct Performance and 
Installation Standards.

J. Flexible duct shall NOT be joined to flat-oval connections. Provide sheet metal 
oval-to-round transitions where required, to include, but not limited to, all connections 
to air inlets, air outlets, and terminal air boxes.

K. Install all exterior ductwork per SMACNA Fig. 6-3. Where drawings do not indicate 
otherwise, ductwork seams and joints shall be sealed watertight and pitched to shed 
water.

L. Support all duct systems in accordance with the SMACNA HVAC Duct Construction 
Standards: Metal and Flexible and the SMACNA Seismic Restraint Manual: 
Guidelines for Mechanical Systems, where applicable. Refer to Section 23 05 50 for 
seismic requirements.

M. Install ducts with hangers and braces designed to withstand, without damage to 
equipment, seismic force required by California Building Codes.
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N. Adhesives, sealants, tapes, vapor retarders, films, and other supplementary materials 
added to ducts, plenums, housing panels, silencers, etc. shall have flame spread/smoke 
developed ratings of under 25/50 per ASTM E84, NFPA 255, or UL 723.

O. All duct support shall extend directly to building structure. Do not support ductwork 
from pipe hangers unless coordinated with piping contractor prior to installation. Do 
not allow lighting or ceiling supports to be hung from ductwork or ductwork supports.

3.2 SPECIAL INSULATION REQUIREMENTS

A. Ductwork Accessories (Fabric Flex Connectors, Equipment Flanges, etc.):

1. Insulation:

a. ASHRAE 90.1-2022: 1-1/2" thick Type A (R=4.5)
b. IECC-2021: 1-1/2" thick Type A (R=4.5)

B. All Terminal Air Box/ Reheat Coil Headers and Duct Mounted Coil Headers:

1. Insulation: 1-1/2" thick Type A (R=4.5)

C. Linear Diffuser Supply Plenum:

1. Insulation:

a. ASHRAE 90.1-2022: 1/2" thick Type C (R=1.8) 
b. IECC-2021: [1/2" thick Type C (R=1.8)][1-1/2" thick Type A (R=4.5)] 

3.3 DUCTWORK SEALING

A. General Requirements:

1. Openings, such as rotating shafts, shall be sealed with bushings or similar.
2. Pressure sensitive tape shall not be used as the primary sealant unless it has been 

certified to comply with UL-181A or UL-181B by an independent testing 
laboratory and the tape is used in accordance with that certification.

3. All connections shall be sealed including, but not limited to, taps, other branch 
connections, access doors, access panels, and duct connections to equipment. 
Sealing that would void product listings is not required. Spiral lock seams need 
not be sealed.

4. Mastic-based duct sealants shall be applied to joints and seams in minimum 3 
inch wide by 20 mil thick bands using brush, putty knife, trowel, or spray, unless 
manufacturer's data sheet specifies other application methods or requirements.
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B. All ducts systems, regardless of pressure class, shall be Seal Class A as defined by 
Section 5-1 of SMACNA HVAC Air Duct Leakage Test Manual per the Energy Code, 
unless specifically noted otherwise. Seal Class A shall include sealing of all transverse 
joints, longitudinal seams, and duct wall penetrations with welds, gaskets, mastics, or 
fabric-embedded mastic system. Joints are inclusive of, but not limited to, girth joints, 
branch and sub-branch intersections, duct collar tap-ins, fitting subsections, louver and 
air terminal connections to ducts, access door and access panel frames and jambs, duct, 
plenum, and casing abutments to building structures.

C. Double-wall ductwork: Install insulation end fittings at all transitions from double to 
single-wall construction.

D. Special Requirements for Dedicated Outside Air Systems (DOAS):

1. Apply aluminum-based adhesive sealant tape at non-flanged joints on ducts 
serving dedicated outside air supply (DOAS) and exhaust system in addition to 
Class A sealant.

2. Apply aluminum-based adhesive sealant tape on TAB boxes (all seams and joints 
of the box and duct connections) serving dedicated outside air supply (DOAS) 
system.

3.4 DUCTWORK PENETRATIONS

A. All duct penetrations of firewalls shall have fire or fire/smoke dampers where required 
by code.

B. Dampers shall be compatible with fire rating of wall assembly. Verify actual rating of 
any wall being penetrated with Architect/Engineer.

C. Seal all duct penetrations of walls that are not fire rated by caulking or packing with 
fiberglass. Install trim strip to cover vacant space and raw construction edges of all 
openings in finished rooms. Install escutcheon ring at all round duct openings in 
finished rooms. Trim strips and rings shall be same material and finish as exposed duct.

3.5 DUCTWORK CLEANING

A. General:

1. This section applies to the cleaning of ductwork and HVAC system components.
2. The HVAC system cleaning contractor shall be a certified member of the 

National Air Duct Cleaners Association (NADCA) or shall maintain membership 
in a nationally recognized non-profit industry organization dedicated to the 
cleaning of HVAC systems.

3. The HVAC system cleaning contractor shall furnish all necessary equipment, 
materials, and labor to adequately perform the specified services.

4. The HVAC system cleaning contractor shall be capable of remediation of 
exposed damaged insulation in air handlers and/or ductwork requiring 
replacement.
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5. Regulatory Requirements:

a. Contractor shall submit to the Owner SDS for all chemical products 
proposed to be used in the cleaning process.

B. Perform the services specified here in accordance with current NADCA standards.

C. System Component Inspections and Site Preparations:

1. Prior to beginning any cleaning work, perform a visual inspection of the HVAC 
system to determine appropriate methods, tools, and equipment needed. The 
cleanliness inspection should include air handling units, other air moving 
equipment, and ductwork In systems with multiple air handling units, a 
representative sample of the units should be inspected.

2. Coordinate any system shutdowns with the Owner a minimum of 24 hours in 
advance of any needed shutdowns.

3. The cleanliness inspection shall be conducted without negatively impacting the 
indoor environment through excessive disruption of settled dust, microbial 
amplification, or other debris. .

4. Damaged system components found during the inspection shall be documented 
and brought to the attention of the Owner and Architect/Engineer.

5. Conduct a site evaluation, and establish a specific, coordinated plan detailing 
how each area of the building will be protected during each phase of the project.

D. HVAC System Cleaning Requirements:

1. Collect debris removed during cleaning and take precautions to avoid dispersing 
debris from cleaning operations outside the HVAC system.

2. Use HEPA filters if particulate collection equipment exhausts inside the building.
3. When particulate collection equipment exhausts outside the building, precautions 

shall be taken to locate the equipment downwind and away from all air intakes 
and other points of entry into the building.

4. Cleaning operations shall be undertaken only with particulate collection 
equipment in place, including adequate filtration to contain debris removed from 
the HVAC system.

5. Take measures to control odors, mist, and vapors during the cleaning process.
6. All HVAC system components must be visibly clean as defined in the NADCA 

Standards.
7. Volume dampers, control dampers, and other mechanical devices inside the 

HVAC system must have their positions marked prior to cleaning and, upon 
completion, must be restored to their marked positions.

8. Service Openings:

a. Use existing service openings where possible.
b. Create openings where needed. Seal openings per the original duct pressure 

and leakage classification after use.
c. Closures must not significantly restrict or alter the system airflow.
d. Closures must be insulated to prevent heat transfer and condensation.
e. Openings must not compromise the structural integrity of the system.
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f. Openings shall conform to applicable NFPA and SMACNA standards, and 
NADCA Standard 05.

g. Do not cut openings in flexible duct. Disconnect flexible duct at the ends 
as needed for proper cleaning and inspection.

h. Clearly mark all service openings that can be reopened and mark their 
locations in the final report.

9. The Contractor may remove and reinstall ceiling sections for cleaning access. 
Conform to the Owner's policy for ceiling removal and dust control.

10. Clean all connected inlets and outlets.
11. Duct System Cleaning:

a. Create service openings as needed for cleaning inaccessible areas.
b. Mechanically clean all duct systems such that the systems are capable of 

passing NADCA cleaning verification tests.
c. Seal all openings, grilles, diffusers, etc. in the system to be cleaned.
d. Attach high-pressure vacuum unit to ductwork near fan. Do not exceed the 

negative pressure rating of ductwork.
e. From farthest opening, work dirt from duct back to extraction point using 

compressed air, brushes, and scrapers.
f. Do not damage lining or devices during cleaning. Replace any damaged 

material.

E. Cleaning Methods

1. Source Removal Cleaning Method:

a. Clean the HVAC system using source removal mechanical cleaning 
methods designed to extract contaminants from the HVAC system and 
safely remove contaminants from the facility. Select source removal 
methods that will render the HVAC system visibly clean and capable of 
passing cleaning verification and other specified tests included in this 
section. No cleaning method or combination of methods shall be used that 
could potentially damage the HVAC system or negatively alter the system 
integrity.

b. Operate vacuum collection devices continuously during cleaning. A 
vacuum device shall be connected to the downstream end of the section 
being cleaned. The vacuum collection device must maintain sufficient 
negative pressure in all areas being cleaned to contain debris and protect 
the indoor environment.

c. All vacuum devices exhausting air inside the building shall be equipped 
with HEPA filters, including hand-held vacuums and wet vacuums.

d. All vacuum devices exhausting outside the facility shall be equipped with 
particulate collection devices including a washable cloth filter bag to 
contain debris removed from the HVAC system. Such devices shall 
exhaust in a manner that will not allow contaminants to re-enter the 
facility. Release of debris outdoors must not violate any codes or 
regulations.
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e. All methods require mechanical agitation devices to dislodge debris 
adhered to interior HVAC system surfaces such that debris may be safely 
conveyed to vacuum collection devices. Acceptable methods include those 
that will not potentially damage the integrity of the ductwork nor damage 
porous surface materials, such as liners inside the ductwork, or system 
components.

f. Exterior gas-fired vacuum collection equipment shall be located at least 20 
feet away from the building.

g. Where vacuum collection hoses run into the building, the Contractor shall 
seal the opening airtight so dust from the collection equipment cannot 
re-enter the building.

h. Hoses for mechanical agitation devices should not enter the building in the 
same location as the vacuum hoses. Utilize a remote building opening for 
the tool entry location.

2. Biocide Agents and Coatings:

a. Biocide agents shall only be applied if active fungal growth is reasonably 
suspected or where unacceptable levels of fungal contamination have been 
verified through testing.

b. Biocide agents shall only be used where the Owner agrees in writing that 
he/she accepts coating the contaminated materials instead of replacement.

c. Application of any biocide shall be performed after removal of surface 
deposits and debris.

d. When used, apply biocides and coatings in strict accordance with 
manufacturer's recommendations, including minimum surface thickness for 
effectiveness and the EPA registration listing.

e. Coatings shall be sprayed directly onto interior ductwork surfaces rather 
than "fogged" downstream onto surfaces. A continuous film must be 
achieved on the surface to be treated by the coating application.

F. Verification of Cleanliness:

1. The HVAC system cleaning contractor shall verify the cleanliness of the system, 
with help from the Owner.

2. Cleanliness of HVAC systems shall be verified immediately after mechanical 
cleaning, before application of any treatment or introduction of any 
treatment-related substance to the HVAC system (including biocides and 
coatings), and before the HVAC system is restored to normal operation.

3. The HVAC system shall be inspected visually. If no contaminants are evident, 
the system shall be considered clean. However, the Architect/Engineer and 
Owner reserve the right to require further verification of system cleanliness 
through Surface Comparison Testing or the NADCA vacuum test.

4. NADCA vacuum test analysis shall be performed by a qualified third party 
experienced in testing of this nature.

5. If visible contaminants are evident, those portions of the system where 
contaminants are visible shall be re-cleaned and subjected to re-inspection at the 
Contractor's expense.

6. Verification of Coil Cleanliness:
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a. Cleaning must restore the coil pressure drop to within 10 percent of the 
pressure drop measured or cataloged when the coil was first installed. If the 
original pressure drop is not known, the coil will be considered clean only 
if it is free of foreign matter or residue based on a thorough visual 
inspection.

G. Final Report:

1. At the conclusion of the project, the Contractor shall provide a report to the 
Owner and Architect/Engineer indicating the following:

a. Success of the cleaning project as verified through visual inspection and/or 
gravimetric analysis.

b. Areas of the system found to be damaged and/or in need of repair.
c. Locations of service openings.
d. Systems to be cleaned are as follows: existing duct to be reused in base bid.

END OF SECTION

 DUCTWORK
 23 31 00 - 17



Carteret County Courthouse HVAC Reno

SECTION 23 33 00 - DUCTWORK ACCESSORIES

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Manual Volume Dampers.

B. Fabric Connectors.

C. Drip Pans.

D. Duct Access Doors.

1.2 REFERENCES

A. AMCA Guide for Commissioning and Periodic Performance Testing of Fire, Smoke 
and Other Life Safety Related Dampers.

B. ASTM E477-20 - Standard Test Method for Measuring Acoustical and Airflow 
Performance of Duct Liner Materials and Prefabricated Silencers.

C. ASTM E2336-04 - Standard Test Methods for Fire Resistive Grease Duct Enclosure 
Systems.

D. NFPA 72 - National Fire Alarm and Signaling Code

E. NFPA 80 - Standard for Fire Doors and Other Opening Protectives.

F. NFPA 90A - Installation of Air-Conditioning and Ventilating Systems.

G. NFPA 92 - Standard for Smoke Control Systems.

H. NFPA 105 - Standard for Smoke Door Assemblies and Other Opening Protectives.

I. SMACNA - HVAC Duct Construction Standards (latest edition).

J. UL 33 - Heat Responsive Links for Fire-Protection Service.

K. UL 555 - Fire Dampers and Ceiling Dampers.

L. UL 555C - Ceiling Dampers.

M. UL 555S - Leakage Rated Dampers for Use in Smoke Control Systems.

N. UL 2043 - Fire Test for Heat and Visible Smoke Release for Discrete Products and 
Their Accessories Installed in Air-Handling Spaces.
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1.3 SUBMITTALS

A. Submit shop drawings under provisions of Section 23 05 00.

B. Submit manufacturer's installation instructions.

PART 2 - PRODUCTS

2.1 MANUAL VOLUME DAMPERS

A. Fabricate in accordance with SMACNA Duct Construction Standards, and as indicated.

B. Fabricate single blade dampers for duct sizes to 9-1/2 x 30 inches.

C. Fabricate multi-blade damper of opposed blade pattern with maximum blade sizes 12" 
x 72". Assemble center and edge crimped blades in prime coated or galvanized channel 
frame with suitable hardware.

D. Except in round ductwork 12 inches and smaller, provide end bearings. On multiple 
blade dampers, provide molded synthetic or oil-impregnated nylon or sintered bronze 
bearings.

E. Provide locking quadrant regulators on single and multi-blade dampers.

F. On insulated ducts, mount quadrant regulators on stand-off mounting brackets, bases, 
or adapters.

G. If blades are in open position and extend into the main duct, mount damper so blades 
are parallel to airflow.

2.2 FABRIC CONNECTORS

A. Fabric connectors shall be installed between all fans or fan units and metal ducts or 
casings to prevent transfer of fan or motor vibration.

B. The fabric connectors shall be completely flexible material which shall be in folds and 
not drawn tight.

C. Fabric connectors shall be of glass fabric double coated with neoprene, with UL 
approval. Weight = 30 oz. per square yard minimum. Fabric shall not be affected by 
mildew and shall be absolutely waterproof, airtight and resistant to acids, alkalis, 
grease and gasoline, and shall be noncombustible.

D. Fabric connections shall not exceed 6" in length on ductwork that has a positive 
pressure. On ductwork that has a negative pressure, the length shall not exceed 2" in 
length.
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E. All corners shall be folded, sealed with mastic and stapled on 1" centers.

F. Fabric connectors shall not be painted.

G. Unless otherwise shown on the drawings, the fabric connection at the inlet to 
centrifugal fans shall be at least one duct diameter from the fan to prevent inlet 
turbulence.

H. Materials:

1. Durodyne MFN-4-100
2. Vent Fabrics, Inc.
3. "Ventglas"
4. Proflex PFC3NGA

I. Materials:

1. Durodyne "Duralon MFD-4-100"
2. Vent Fabrics, Inc.
3. "Ventlon"
4. Proflex PFC3HGA

2.3 DUCT ACCESS DOORS

A. Fabricate per Fig. 7-2 and 7-3 of the SMACNA HVAC Duct Construction Standards 
and as indicated.

B. Review locations prior to fabrication. Install access doors at fire dampers, smoke 
dampers, motorized dampers, fan bearings, filters, automatic controls, humidifiers, 
louvers, duct coils and other equipment requiring service inside the duct.

C. Construction shall be suitable for the pressure class of the duct. Fabricate rigid, airtight, 
and close-fitting doors of materials identical to adjacent ductwork with sealing gaskets 
butt or piano hinges, and quick fastening locking devices. For insulated ductwork, 
install minimum one inch thick insulation with sheet metal cover.

D. Access doors with sheet metal screw fasteners are not acceptable.

E. Minimum size for access doors shall be 24" x 16" or full duct size, whichever is less.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General Installation Requirements:

1. Install accessories in accordance with manufacturer's instructions.
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2. Where duct access doors are located above inaccessible ceilings, provide ceiling 
access doors. Coordinate location with the Architect/Engineer.

3. Coordinate and install access doors provided by others.
4. Provide access doors for all equipment requiring maintenance or adjustment 

above an inaccessible ceiling. Minimum size shall be 24" x 24".
5. Provide duct test holes where indicated and as required for testing and balancing 

purposes.

B. Manual Volume Damper:

1. Provide manual volume dampers at points on low pressure supply, return, and 
exhaust systems where branches are taken from larger ducts where indicated on 
drawings and as required for air balancing. Use splitter dampers only where 
indicated.

2. Provide ceiling access doors for manual volume dampers. When manual volume 
dampers are located above an inaccessible ceiling and an access door cannot be 
installed, provide a remote-controlled volume control device for operation of the 
damper. Coordinate location with the Architect/Engineer.

END OF SECTION
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SECTION 23 37 00 - AIR INLETS AND OUTLETS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Grilles And Registers.

B. Louvers.

1.2 QUALITY ASSURANCE

A. Test and rate performance of air inlets and outlets per ASHRAE 70.

B. Test and rate performance of louvers per AMCA 500L-99.

C. All air handling and distribution equipment mounted outdoors shall be designed to 
prevent rain intrusion into the airstream when tested at design airflow and with no 
airflow, using the rain test apparatus described in Section 58 of UL 1995.

1.3 REFERENCES

A. AMCA 500-L-12 - Laboratory Methods of Testing Louvers for Rating.

B. ANSI/ASHRAE 70 - Method of Testing for Rating the Air Flow Performance of Inlets 
and Outlets.

C. ANSI/ASHRAE/IES Standard 90.1 (latest published edition) - Energy Standard for 
Buildings Except Low-Rise Residential Buildings.

D. ASHRAE 170 (latest published edition) - Ventilation of Health Care Facilities.

E. SMACNA - Duct Construction Standards.

1.4 SUBMITTALS

A. Submit product data under provisions of Section 23 05 00.

B. Submit schedule of inlets and outlets indicating type, size, location, application, and 
noise level.

C. Review requirements of inlets and outlets as to size, finish, and type of mounting prior 
to submitting product data and schedules of inlets and outlets.

D. Submit manufacturer's installation instructions.
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1.5 REGULATORY REQUIREMENTS

A. Conform to ANSI/NFPA 90A.

B. Conform to ASHRAE 90.1.

1.6 EXTRA STOCK

A. Provide clean filters in all filter return grilles at time of installation.

B. Provide one additional set of replacement filters for all filter return grilles. Deliver to 
Owner at job site.

PART 2 - PRODUCTS

2.1 AIR TERMINALS - GRILLES AND REGISTERS

A. Reference to a grille means an air supply, exhaust or transfer device without a damper.

B. Reference to a register means an air supply, exhaust or transfer device with a damper.

C. The type of unit, margin, material, finish, etc., shall be as shown on the drawing 
schedule and suitable for the intended use.

D. All margins shall be compatible with ceiling types specified (including 'Thin-Line' 
T-bar lay-in grid system). Any discrepancies in contract documents shall be brought to 
the attention of the Architect/Engineer, in writing, prior to Bid Date. Submission of Bid 
indicates ceiling and air inlet and outlet types have been coordinated.

E. The capacity and size of the unit shall be as shown on the drawings.

F. All units shall handle the indicated cfm as shown on the drawings while not exceeding 
an NC level of 25, referenced to 10-12 watts with a 10 dB room effect. .

G. Refer to the drawings for construction material, color and finish, margin style, 
deflection, and sizes of grilles and registers.

H. Provide with 3/4" blade spacing. Blades shall have steel friction pivots to allow for 
blade adjustment, plastic pivots are not acceptable.

I. Corners of steel grilles and registers shall be welded and ground smooth before 
painting. Aluminum grilles and registers shall have staked corners.

J. Where specified to serve registers, provide opposed blade volume dampers operable 
from the face of the register.

 AIR INLETS AND OUTLETS
 23 37 00 - 2



Carteret County Courthouse HVAC Reno

K. Where specified to have filters, provide with filter rack suitable for 2" thick MERV-8 
pleated media filters. Grille border shall be fabricated from minimum 22 gauge steel or 
minimum 0.040-inch thick for aluminum grilles. Provide removable grille face with 
metal knurled knob or quarter turn fastener to allow for filter media replacement.

L. Screw holes for surface fasteners shall be countersunk for a neat appearance. Provide 
concealed fasteners for installation in lay-in ceilings and as specified on the drawings.

M. Manufacturers:

1. Tuttle & Bailey
2. Titus
3. Price
4. Nailor
5. Carnes
6. Metalaire
7. Krueger
8. Anemostat
9. Raymon Donco

2.2 AIR TERMINALS - SQUARE MODULAR CORE DIFFUSERS

A. Reference to a diffuser means an air supply device, ceiling mounted, that shall diffuse 
air uniformly throughout the conditioned space.

B. The type of unit, margin, material, finish, etc., shall be as shown on the drawing 
schedule.

C. All margins shall be compatible with ceiling types specified (including 'Thin-Line' 
T-bar lay-in grid system). Any discrepancies in contract documents should be brought 
to the attention of the Architect/Engineer, in writing, prior to bid date. Submission of 
bid indicates ceiling and air inlet and outlet types have been coordinated.

D. The capacity and size of the unit shall be as shown on the drawings.

E. All units shall handle the indicated cfm as shown on the drawings while not exceeding 
an NC level of 25, referenced to 10-12 watts with a 10 dB room effect. .

F. Modular core diffusers shall consist of an outer frame assembly to facilitate mounting 
and shall include an integral square collar to allow connection to the square duct. 
Where shown on the drawings, the diffuser shall be supplied with a square to round 
adapter. Flat-oval inlets are not acceptable for connection to flexible ducts.

G. The diffuser core shall consist of fixed louver directional modules that may be field 
adjusted from the diffuser face without any type of tools or mechanical device for or 
four-way horizontal discharge airflow.

H. Each louvered module shall be removable to allow access to any damper or other 
component in or near the diffuser neck.
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I. The core's blade spacing shall be 1 inch on center.

J. Manufacturers:

1. Tuttle & Bailey
2. Titus
3. Price
4. Nailor
5. Carnes
6. Metalaire
7. Krueger
8. Anemostat
9. Raymon Donco

2.3 LOUVERS - HORIZONTAL BLADE WIND DRIVEN RAIN FIXED - ALUMINUM

A. Louvers shall be minimum 4" deep and constructed of extruded aluminum. Frame 
thickness shall be minimum 0.6". Blade thickness shall be 0.081".

B. Blades shall be a horizontal, compound sinusoidal type arrangement spaced 
approximately 2"  apart.

C. Louvers shall be furnished with aluminum bird screen mounted on the inside surface.

D. Size, cfm, finish, and pressure drop for louvers shall be as scheduled on the drawings.

E. AMCA Certified performance for 48" x 48" samples with intake airflow of 8,000 cfm 
shall not exhibit more than 0.35" pressure drop.

F. AMCA Certified Wind Driven Rain performance shall be as follows:

1. 29 MPH wind and 3"  per hour rainfall at 1,000 FPM free area velocity: 
Minimum 99.7% and Class A effectiveness.

2. 50 MPH wind and 8"  per hour rainfall at 500 FPM free area velocity: Minimum 
98.4% and Class B effectiveness.

G. Contractor shall provide the General Contractor with the correct sizes and locations of 
all louvers required in masonry walls.

H. Louvers shall be sealed around perimeter to avoid moisture penetration between the 
louver frame and wall.

I. Louvers shall be suitable for duct connection.

J. Manufacturers:

1. Ruskin - "420DD"
2. Greenheck - "EHH-401"
3. United Enertech D-HV-4
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PART 3 - EXECUTION

3.1 INSTALLATION

A. General Installation Requirements:

1. Install items in accordance with manufacturers' instructions.
2. Check location of inlets and outlets and make necessary adjustments in position 

to conform to architectural features, symmetry, and lighting arrangement.
3. Install diffusers to ductwork with air tight connections.
4. Flexible ducts shall NOT be joined to flat-oval connections. Provide sheet metal 

oval-to-round transitions where required.
5. Supply grille and register blades shall be aimed in the field to provide adequate 

air distribution in the space. All return grilles and registers blades shall be 
oriented to minimize sight distance beyond installed device.

B. Volume Damper:

1. Provide manual volume dampers on duct take-off to diffusers when there are 
multiple connections to a common duct. Locate volume dampers as far as 
possible from the air inlet or outlet.

C. Maintaining Duct Cleanliness:

1. When grilles, registers, and diffusers are installed, Contractor shall prevent 
construction dust, dirt, and debris from entering ductwork as required by Section 
23 05 00.

END OF SECTION
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SECTION 23 81 26 - SPLIT SYSTEM AIR CONDITIONING UNITS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Split system units.

1.2 REFERENCES

A. ARI 210 - Unitary Air Conditioning Equipment

B. ARI 240 - Air Source Unitary Heat Pump Equipment

C. ANSI NFPA 90A - Installation of Air Conditioning and Ventilation Systems.

D. ANSI/ASHRAE 62.1 - Ventilation for Acceptable Indoor Air Quality.

E. ANSI/ASHRAE/IES Standard 90.1 (latest published edition) - Energy Standard for 
Buildings Except Low-Rise Residential Buildings.

F. ANSI/NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

G. ASHRAE 52 - Air Cleaning Devices Used in General Ventilation for Removing 
Particulate Matter.

H. ASTM B1003 - Standard Specification for Seamless Copper Tube for Linesets.

I. FS TT-C-490 - Cleaning Method and Pretreatment of Ferrous Surfaces for Organic 
Coatings.

J. UL - Underwriters' Laboratories.

1.3 DELIVERY, STORAGE, AND HANDLING

A. Accept units and components on site in factory protective containers, with factory 
shipping skids and lifting lugs. Inspect for damage.

B. Comply with manufacturer's installation instruction for rigging, unloading, and 
transporting units.

C. Protect units from weather and construction traffic by storing in dry, roofed location 
until units are ready for immediate installation.
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1.4 REGULATORY REQUIREMENTS

A. Conform to ANSI/NFPA 90A for the installation of computer room air conditioning 
units.

B. Conform to ASHRAE 90.1 (latest published edition) - Energy Standard for Buildings 
Except Low-Rise Residential Buildings.

1.5 OPERATION AND MAINTENANCE DATA

A. Submit operation and maintenance data.

B. Include manufacturer's descriptive literature, operating instructions, installation 
instructions, and maintenance and repair data.

1.6 WARRANTY

A. Provide five (5) year manufacturer's warranty on all compressors, parts and labor.

PART 2 - PRODUCTS

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that proper power supply is available.

3.2 INSTALLATION

A. General Installation Requirements:

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

2. Install units in accordance with manufacturer's instructions. Install all units level 
and plumb. Indoor units shall be installed using manufacturer's standard 
mounting hardware securely fastened to building structure.

3. Refer to Section 23 05 29 for [roof support rails][concrete base] for outdoor 
unit.
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4. Coordinate the exact mounting location of all indoor and outdoor units with 
architectural and electrical work. Coordinate installation of ceiling-mounted units 
with ceiling grid layout. Provide additional ceiling grid reinforcement or 
modification as required and coordinate the work with the GC. Locate the indoor 
unit where it is readily accessible for maintenance and filter changes. Where 
outdoor units are located on the roof, locate at least 10' from the roof edge.

5. Verify locations of wall-mounted remote controllers with drawings and room 
details before installation. Coordinate mounting heights to be consistent with 
other wall-mounted devices. Height above finished floor shall not exceed 48".

6. Maintain minimum clearances to all equipment. Maintain manufacturer's 
minimum maintenance, and airflow clearances, and maintain minimum spaces 
about electrical equipment, whichever is greater.

a. 120V: 36" deep x 30" wide or the width of the panel whichever is wider.
b. 208V: 42" deep x 30" wide or the width of the panel whichever is wider.
c. 480V: 42" deep x 30" wide or the width of the panel whichever is wider.

B. Condensate Removal:

1. Install condensate piping with trap and route from drain pan to nearest drain. 
Discharge to nearest code-approved receptor or to a properly vented indirect 
waste fitting. Flush all piping before making final connections to units.

C. Comb all coils to repair bent fins.

D. Install new filters in the unit at Substantial Completion.

E. A factory-authorized service agent shall assist in commissioning the unit and inspecting 
the installation prior to startup. Submit startup report with O&M manuals.

END OF SECTION

 SPLIT SYSTEM AIR CONDITIONING UNITS
 23 81 26 - 3



Carteret County Courthouse HVAC Reno

SECTION 23 81 46 - PACKAGED WATER SOURCE HEAT PUMPS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Horizontal - Concealed Ceiling Heat Pumps.

B. Accessories.

1.2 QUALITY ASSURANCE

A. Fan Performance Ratings: Conform to AMCA 210 and bear the AMCA Certified 
Rating Seal.

B. Sound Ratings: Conform to AMCA 300.

C. Fabrication: Conform to AMCA 99, AHRI 320 and /or AHRI 340.

D. Air Coils: Certify capacities, pressure drops, and selection procedures in accordance 
with AHRI 410.

E. Water Source Heat Pumps: Product of manufacturer regularly engaged in production of 
components who issue complete catalog data on total product.

F. All insulation inside the unit and in the air stream must comply with the requirement of 
NFPA 90A (maximum flame spread of 25 and maximum smoke developed of 50).

G. Conform to ASHRAE 90.1.

1.3 REFERENCES

A. AMCA 210 - Laboratory Methods of Testing Fans for Rating Purposes.

B. AMCA 300 - Test Code for Sound Rating Air Moving Devices.

C. AMCA 99 - Standards Handbook.

D. ANSI/AFBMA - 11 Load Ratings and Fatigue Life for Ball Bearings.

E. ANSI/AHRI 410 - Forced-Circulation Air Cooling and Air Heating Coils.

F. ANSI/ASHRAE 62.1 - Ventilation for Acceptable Indoor Air Quality.

G. ANSI/ASHRAE/IES Standard 90.1 (latest published edition) - Energy Standard for 
Buildings Except Low-Rise Residential Buildings.
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H. ANSI/NFPA 70 - National Electrical Code.

I. AHRI 320 - Standard for Water Source Heat Pumps.

J. AHRI 340 - Standard for Commercial and Industrial Heat Pumps.

K. NFPA 90A - Installation of Air-Conditioning and Ventilation Systems.

1.4 SUBMITTALS

A. Submit shop drawings and product data under provisions of Section 23 05 00.

B. Shop drawings shall indicate assembly, unit dimensions, weight loading, required 
clearances, construction details, and field connection details.

C. Product and data shall indicate capacities, ratings, fan performance, motor electrical 
characteristics, and gauges and finishes of materials.

D. Provide fan curves with specified operating point clearly plotted.

E. Submit manufacturer's installation instructions.

F. Submit electrical power/controls wiring diagrams and product data indicating general 
assembly, components, safety controls, and service connections.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in factory fabricated protective containers with factory installed 
shipping skids and lifting lugs.

B. Store in clean dry place and protect from weather and construction traffic. Handle 
carefully to avoid damage to components, enclosures, and finish.

1.6 EXTRA STOCK

A. Install clean filters in units at time of final completion.

B. Provide one additional set of replacement filters for each unit installed.

1.7 OPERATION AND MAINTENANCE DATA

A. Submit operation and maintenance data.

B. Include instructions for lubrication, filter replacement, motor and drive replacement, 
and spare parts list.
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1.8 ENVIRONMENTAL REQUIREMENTS

A. Do not operate units for any purpose, temporary or permanent, until filters are in place, 
bearings lubricated, and fan has been test run under observation.

1.9 WARRANTY

A. Provide one (1) year manufacturer's warranty on all components of heat pump, Provide 
5 year parts and labor warranty on the compressor.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. ClimateMaster

B. Bosch FHP

C. Daikin

D. Trane

E. Carrier

2.2 HORIZONTAL - CEILING CONCEALED HEAT PUMP 

A. General:

1. Equipment shall be completely factory assembled and tested, piped, internally 
wired, and fully charged with refrigerant. Filters, thermostat field interface 
terminal strip, discharge duct collar, and all safety controls shall be furnished and 
factory installed.

2. Capacities shall be rated in accordance with AHRI 320. Equipment shall be UL 
or ETL approved.

3. All water source heat pumps shall be high efficiency type.
4. All units shall be factory run and tested for proper operation.

B. Housing:

1. 18-gauge steel construction with baked on enamel finish. 1/2", 1-1/2 lb. density 
interior insulation.

2. Access panels for fan, compressor and control compartments. Insulated panel 
separating the fan and compressor compartments.

3. 1" filter bracket with side removal and 2" throwaway filter.
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4. Install a drain pan under each cooling coil meeting requirements as outlined in 
ASHRAE 62.1. The drain pans shall extend the entire width of each coil, 
including piping and header if in the air stream. The length shall be as necessary 
to limit water droplet carryover beyond the drain pan to 0.0044oz per ft2 of face 
area per hour under peak sensible and peak dew point design conditions, 
considering both latent load and coil face velocity. Pitch drain pans in two 
directions towards the outlet, with a slope of at least 1/8" per foot.

5. Knockouts for entrance of line voltage and control wiring, all wiring connections 
shall be made internal to the unit.

6. Supply and return water connections shall be FPT fittings and shall protrude 
through the cabinet for connection to flexible hose.

7. Metal bracket, Isolators, and fasteners to suspend unit from building structure.
8. Unit size and capacity shall be as scheduled on the drawings.

C. Refrigerant Circuit:

1. Each refrigerant circuit shall be factory leak tested, evacuated, and charged with 
R-32 or R-454B refrigerant prior to shipment.

2. Unit shall be AHRI rated and ETL and CSA listed. Each unit shall be fully run 
tested at the factory with a copy of the run test report furnished with operation 
and maintenance manuals.

3. Each unit shall have a sealed refrigerant circuit including a hermetic compressor, 
capillary expansion tubes, finned tube heat exchanger, reversing valve, water to 
refrigerant coaxial heat exchanger and safety controls to include low suction 
temperature, high and low-pressure switches. Safety controls shall be resettable 
from the main disconnect only.

4. Compressor shall be hermetic type, spring isolated for maximum sound and 
vibration isolation, and have thermal overload protection.

5. Finned tube coils with aluminum fins bonded to copper tubes. UL listed coaxial 
heat exchanger constructed of copper inner tube and galvanized steel outer tube.

6. 150 psig dual acting water regulating valves.
7. Unit shall accept time delay fuses or HACR circuit breaker for branch 

over-current protection.
8. The use of chlorofluorocarbon (CFC)-based refrigerants is prohibited.

D. Fan, Motor, and Drive:

1. Fan and compressor shall be interlocked for simultaneous operation.
2. Units shall be provided with direct drive, multi-speed centrifugal fan with 

integral mounting brackets isolated from the housing and thermal overload 
protection.

3. A terminal strip mounted on the fan motor to allow for motor speed change. Fan 
and motor shall be removable without removing attached ductwork.

E. Electrical:

1. Disconnect provided by Electrical Contractor.
2. Unit electrical characteristics shall be as scheduled on the drawings. Provide 

transformers as required for fan and control power.
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2.3 CONTROLS

A. Provide controls to allow automatic reset and restart of units following a power 
interruption. Manual resetting shall not be required.

B. Provide heat pumps without controls.  DDC system will control operation of heat 
pump.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Comb all coils to repair bent fins.

C. Hang heat pumps from building structure, with hangers anchored to building, not from 
piping, conduit or ductwork. Mount as high as possible unless otherwise indicated.

D. Protect units with protective cover during construction.

E. P-traps must be provided for all drain pans.

3.2 CLEANING

A. After construction is completed, including painting, clean exposed surfaces of units. 
Clean coils and inside of units by vacuuming.

B. Provide new, clean filter in each unit that was run prior to construction being 
completed.

END OF SECTION
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SECTION 26 00 00 - GENERAL PROVISIONS ELECTRICAL  

 

PART 1 - GENERAL 

1.1 Scope of Work  

 

A. This Contractor shall provide all materials, equipment and labor necessary to install and set into 

operation the electrical equipment as shown on the Engineering Drawings and as contained 

herein.  

1.2 Quality Assurance  

 

A. See the General and Supplementary General Conditions.  

B. All work shall be in accordance with the North Carolina State Building Code, which includes the 

2020 edition of the National Electrical Code.  

C. Wherever the words "Approved", "Approval", and "Approved Equal" appear, it is intended that 

items other than the model numbers specified shall be subject to the approval of the Engineer.  

D. "Provide" as used herein shall mean that the Contractor responsible shall furnish and install said 

item or equipment.  "Furnish" as used herein shall mean that the Contractor responsible shall 

acquire and make available said item or equipment and that installation shall be by others.  

"Install" as used herein shall mean that the Contractor responsible shall make installation of items 

or equipment furnished by others.  

E. All material and equipment that the Contractor proposes to substitute in lieu of those specified 

shall be submitted to the Engineer ten (10) days prior to the bid date for evaluation.  The 

submittal shall include a full description of the material or equipment and all pertinent 

engineering data required to substantiate the equality of the proposed item to that specified.    

1.3 Submittals  

 

A. See General and Supplementary General Conditions and Division 1.  

B. Within ten (10) days after notification of the award of the Contract and written notice to begin 

work, the Contractor shall submit for approval to the Architect/Engineer a detailed list of 

equipment and material which he proposes to use.  Items requiring submittal data for approval 

will be noted at this time.  Six (6) sets of submittal data shall be provided for approval.  
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C. Each submittal shall bear the approval of the Contractor indicating that he has reviewed the data 

and found it to meet the requirements of the specifications as well as space limitations and other 

project conditions.  The submittals shall be clearly identified showing project name, 

manufacturer's catalog number and all necessary performance and fabrication data.  Detailed 

submittal data shall be provided when items are to be considered as substitution for specified 

items.  Acceptance for approval shall be in writing from the Engineer.  

D. The Contractor shall submit to the Engineer a set of accurately marked-up plans indicating all 

changes encountered during the construction.  Final payment will be contingent on receipt of 

these as-built plans.  

E. The Contractor shall furnish an electronic set of maintenance and operating instructions, parts 

lists, electrical circuit wiring diagrams, all submittal data, and sufficient manufacturer's literature 

to operate and maintain all equipment.  

F. The Contractor shall submit to the Engineer a duplicate set of final electrical inspection 

certificates prior to final payment.  

1.4 Product Delivery, Storage and Handling  

 

A. All material and equipment shall be delivered and unloaded by the Contractor within the project 

site as noted herein or as directed by the Owner.  

B. The Contractor shall protect all material and equipment from breakage, theft or weather damage.  

No material or equipment shall be stored on the ground.  

C. The material and equipment shall remain the property of the Contractor until the project has been 

completed and turned over to the Owner.  

1.5 Work conditions and Coordination  

 

A. The Contractor shall review the mechanical plans to establish points of connection and the extent 

of electrical work to be provided in his Contract.  

B. This Contractor shall be responsible for all electrical work and make final connections to 

equipment installed in his Contract.  Unless otherwise noted, this Contractor shall wire to 

disconnect switches, junction boxes, or circuit breakers as provided in his Contract. 

C. All work shall be coordinated with other trades.  Cutting of new work and subsequent patching 

shall be approved by Architect/Engineer and shall be at the Contractor’s expense with no extra 

cost to the owner. 

1.6 Guarantee  

A. See the General and Supplementary General Conditions. 



 Carteret County Courthouse HVAC Reno 
 

 GENERAL PROVISIONS ELECTRICAL 

 26 00 00 - 3 

 

B. Where extended warranties or guarantees are available from the manufacturer, the Contractor 

shall prepare the necessary Contract Documents to validate these warranties as required by the 

manufacturer and present them to the Owner.  

PART 2 - PRODUCT  

2.1 Materials and equipment shall be new, unless noted otherwise, of the highest grade and quality 

and free from defects or other imperfections.  Materials and equipment found defective shall be 

removed and replaced at the Contractor's expense.  

2.2 The Contractor shall provide nameplates for identification of all equipment, switches, panels, 

transformers, etc. The nameplates for 120/208-volt panels shall be laminated phenolic plastic, 

blue front and back with white core, white engraved letters (1/2" minimum) etched into the white 

core.  The nameplates for 277/480-volt panels shall be laminated phenolic plastic, black front and 

back with white core, white engraved letters (1/2" minimum) etched into the white core.  Name 

tags to be mounted with self-tapping sheet metal, stainless steel screws.  

2.3 All materials and equipment be approved third party labeled or bear re-examination listing where 

such approval has been established for the type of device in question.  

PART 3 - EXECUTION  

3.1 Inspection  

A. If any part of this Contractor's work is dependent for its proper execution or for its subsequent 

efficiency or appearance on the character or conditions of contiguous work not executed by him, 

the Contractor shall examine and measure such contiguous work and report to the Architect or 

Engineer in writing any imperfection therein, or conditions that render it unsuitable for the 

reception of this work.  Should the Contractor proceed without making such written report, he 

shall be held to have accepted such work and the existing conditions and he shall be responsible 

for any defects in this work consequent thereon and will not be relieved of the obligation of any 

guarantee because of any such imperfection or condition.  

B. It is the responsibility of the electrical contractor to notify the authority having jurisdiction to 

schedule required inspections including rough-in, above ceiling and final inspections.   

3.2 Installation  

A. All work shall be performed in a manner indicating proficiency in the trade.  

B. All conduit, pipes, ducts, etc., shall be either parallel to building walls or plumb where installed in 

a vertical position and shall be concealed when located in architecturally finished areas.  
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C. Any cutting or patching required for installation of this Contractor's work shall be kept to a 

minimum. Written approval shall be required by the Architect/Engineer if cutting of primary 

structure is involved.  

D. All patching shall be done in such a manner as to restore the areas or surfaces as to match existing 

finishes.  

E. The Contractor shall lay out and install his work in advance of pouring concrete floors or walls.  

He shall furnish and install all sleeves or openings through poured masonry floors or walls above 

grade required for passage of all conduits, pipes or duct installed by him.  The Contractor shall 

furnish and install all inserts and hangers required to support his equipment.  

F. Grounding 

 

1. All grounding shall be in accordance with the requirements of the NEC. 

2. Install a separate green grounding conductor with the circuit conductors in each conduit.  

Use of the conduit only shall not be an acceptable means of equipment grounding.  

3. All grounding conductors shall be sized per Article 250.122 of the NEC.  

4. The ground system shall be tested with an "Earth Megger" and the test report submitted 

to the Engineer.  If resistance exceeds 25 ohms provide an    additional driven ground 

rods separated by a minimum of 6' interconnected with #3/0 copper.  A copy of the test 

report shall be submitted to the electrical engineer. 

5. All ground points shall be accessible for inspection. 

6. Boxes with concentric, eccentric or over-sized knockouts shall be provided with bonding 

bushings and jumpers.  The jumper shall be sized per NEC Table 250.122 and lugged to 

the box.  

 

G. Electrical Identification 

 

1. Furnish and install engraved laminated phenolic nameplates for all safety switches, panel 

boards, transformers, switchboards, motor control centers and other electrical equipment 

supplied for the project for identification. Nameplates shall be securely attached to 

equipment with self-tapping stainless-steel screws; if the screw sharp end is protected; 

otherwise Rivets shall be used. Letters shall be approximately 1/2-inch-high minimum. 

Embossed, self-adhesive plastic tape is not acceptable for marking equipment. Nameplate 

material colors shall be: 

 

a. Blue surface with white core for 120/208-volt equipment. 

b. Black surface with white core for 277/480-volt equipment. 

c. Bright red surface with white core for all equipment related to fire alarm system. 

d. Dark red (burgundy) surface with white core for all equipment related to security. 

e. Green surface with white core for all equipment related to “emergency” systems. 

f. Orange surface with white core for all equipment related to telephone systems. 

g. Brown surface with white core for all equipment related to data systems. 

h. White surface with black core for all equipment related to paging systems. 

i. Purple surface with white core for all equipment related to TV systems. 

2. Furnish and install self-adhesive plastic tape for all receptacle and wall switch cover 

plates indicating circuit numbers. 
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3. Furnish and install self-adhesive embossed plastic labels on outside of all junction box 

cover plates indicating circuit numbers. 

4. All empty conduit runs and conduit with conductors for future use shall be identified for 

use and shall indicate where they terminate.  Identification shall be by tags with string or 

wire attached to conduit or outlet.  

3.3 Performance  

A. The Contractor shall perform all excavation, backfilling, and patching operations as indicated on 

the drawings.  

3.4 Erection 

A. All support steel, angles, channels, pipes or structural steel stands and anchoring devices that may 

be required to rigidly support or anchor material and equipment shall be provided by this 

Contractor.  

3.5 Field Quality Control  

A. The Contractor shall conform to the requirements of Division 3 for concrete testing.  

B. The Contractor shall test his entire installation and shall furnish the labor and materials required 

for these tests.  Tests shall be performed in accordance with the requirements of the section of the 

specifications and in accordance with the requirements of the State Ordinances and Codes, and 

the National Electrical Code.  The Contractor shall notify the Engineer of his readiness for such 

test.  Final inspections are required along with final inspection certificates are required, prior to 

authorization of final payment.  

C. Testing required for compliance with the Contract shall be stated in subsequent sections.  All tests 

specified shall be completely documented indicating time of day, date, temperature and all 

pertinent test information.  All required documentation of readings indicated above shall be 

submitted to the engineer prior to, and as one of the prerequisites for, final acceptance of the 

project. 

D. Documentation 

 

1. All tests specified shall be completely documented indicating time of day, date, 

temperature and all pertinent test information. 

2. All required documentation of readings indicated above shall be submitted to the 

engineer prior to, and as one of the prerequisites for, final acceptance of the project. 

3.6 Adjust and Clean  

A. All equipment and installed materials shall be thoroughly clean and free of all dirt, oil, grit, 

grease, etc.  
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B. Factory painted equipment shall not be repainted unless damaged areas exist.  These areas shall 

be touched up with a material suitable for the intended service.  In no event shall nameplates be 

painted.  

C. At a scheduled meeting, the Contractor shall instruct the Owner or the Owner's representative in 

the operation and maintenance of all equipment installed under his Contract (in the presence of 

the Engineer).  

 

END OF SECTION 26 00 00 
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SECTION 26 05 20 - WIRES AND CABLES 

PART 1 - GENERAL  

1.1 All conductors shall be properly marked showing manufacturer's name, insulation type, voltage 

rating and wire size.  All insulation is to be rated for minimum of 600 volts.  

1.2 Wire sizes shall be as shown.  No wire smaller than No. 12 AWG shall be used.  The maximum 

conductor size shall be 500 KCMIL. 

1.3 Where the conductor length from the panel to the first outlet on a 120 volt exceeds 50 feet, the 

branch circuit conductors from the panel to the first outlet shall be increased by at least one size. 

Refer to the wire size chart on the drawings. Per NEC 250.122(B), equipment grounding 

conductors, where installed shall be increased in size proportionately according to the circular mil 

area of the ungrounded conductors. 

1.4 Conductors shall be manufactured by US Wire and Cable, Triangle, Okonite, Southwire, or 

approved equivalent. 

1.5 Wiring for 120/208-volt systems and 277/480-volt systems shall not be mixed in the same race 

way, pull or junction box.    

PART 2 - PRODUCT  

2.1 All conductors shall be copper and shall conform to Underwriters' Standards.  Wires No. 10 and 

smaller shall be solid.  Wires 8 and larger shall be stranded.  

2.2 All wire shall be labeled two (2) feet on centers giving size, type voltage, rating, and 

manufacturer's name.  Wire #6 and smaller #6 shall be factory color coded.  Wire larger than #6 

may be color coded with approved 2000-volt colored tape at all terminals of the run, and at all 

junctions.  

2.3 Where applicable, all wire shall be color coded as follows, or approved by the Engineer:  

A. 120/208-volt system:  

Phase A Black 

Phase B Red 

Phase C Blue 

Neutral White 

Ground Green 
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B. 277/480-volt system: 

Phase A Brown 

Phase B Orange 

Phase C Yellow 

Neutral Natural Gray 

Ground Green 

C. Insulation type shall be UL labeled for the appropriate type of use and temperature.  Insulation 

types are as follows: 

 

1. The insulation type for interior wiring shall be dual-rated THHN/THWN or XHHW. 

2. The insulation type for wiring in exterior wet locations shall be THWN-2 or XHHW-2. 

            

PART 3 - EXECUTION  

3.1 Conductors shall be run in conduit and shall be continuous from outlet to outlet.  Splices will not 

be made except within accessible outlet or junction boxes, troughs, or gutters.  

3.2 Solid conductors shall be spliced by using Ideal "wing- nuts", 3M Company's "Scotchlok" 

connectors for branch circuit splices.  Crimp connectors will not be allowed for branch circuit 

splicing.  

3.3 Joints in stranded conductors shall be spliced by approved mechanical connectors and gum rubber 

tape or friction tape.  Solderless mechanical connectors for splices and taps, provided with U/L-

approved insulating covers, may be used instead of mechanical connectors plus tape.  

3.4 On mechanical splices, taps or joints taping shall be with at least two (2) layers of approved gum 

rubber tape which will be laid on the half-lap followed by at least one (1) layer of friction or 

plastic tape laid on with half-lap. It is intended that all taping shall be a permanently secured 

insulation equal to that of the wire.  

3.5 All conductors in any conduit shall be at one specific voltage.  Conductors of different voltages 

shall be run in separate conduits.  

3.6 Neutral conductors shall be properly installed as to prevent grounding of the neutrals in any 

conduit.  Multi-wire circuits with shared neutral conductors are not allowed.  Each single pole 

load shall have individual neutral for each circuit. 

3.7 Neatly train and lace wiring inside boxes, equipment, and panelboards.  

3.8 Make conductor lengths for parallel circuits equal.  
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3.9 Pull all conductors into a raceway at the same time.  Use third party approved wire pulling 

lubricant for pulling #4 AWG and larger wires. 

3.10 Insulation Resistance Testing. 

3.11 All current carrying phase conductors and neutrals shall be tested as installed, and before 

connections are made, for insulation resistance and accidental grounds. This shall be done with a 

500-volt megger. The procedures listed below shall be followed: 

 

A. Minimum readings shall be one million (1,000,000) or more ohms for #6 AWG wire and smaller, 

250,000 ohms or more for #4 AWG wire or larger, between conductors and between conductor 

and the grounding conductor. 

B. After all fixtures, devices and equipment are installed and all connections completed to each 

panel, the contractor shall disconnect the neutral feeder conductor from the neutral bar and take a 

megger reading between the neutral bar and the grounded enclosure. If this reading is less than 

250,000 ohms, the contractor shall disconnect the branch circuit neutral wires from this neutral 

bar. He shall then test each one separately to the panel and until the low readings are found. The 

contractor shall correct troubles, reconnect and retest until at least 250,000 ohms from the neutral 

bar to the grounded panel can be achieved with only the neutral feeder disconnected. 

C. The contractor shall send a letter to the engineer certifying that the above has been done and 

tabulating the megger readings for each panel.  This shall be done at least four (4) days prior to 

the final inspection. 

3.12 Use of split bolt connectors is not acceptable.  

3.13 Prior to energizing, feeders and service conductor cables shall be tested for electrical continuity 

and short circuits.  A copy of these tests should be sent to the engineer of record and the owner.  

 

END OF SECTION 26 05 20 
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SECTION 26 05 33 BOXES AND CABINETS 

PART 1 - GENERAL   

1.1 The Electrical Contractor shall provide junction boxes, pull boxes, cable, support boxes, and 

wiring troughs as required by NEC and as otherwise indicated in the Drawings.  

1.2 All necessary mounting hardware and accessories shall be provided for a complete installation.  

PART 2 - PRODUCT  

2.1 Outlet and junction boxes shall be 4" minimum size, octagonal in ceilings, 4" square or 

rectangular (4" x 4" minimum for walls) except as noted below.  Ceiling outlet boxes shall not 

be less than 1 1/2" deep, but in no case shall the size and depth of boxes be less than the 

required by the NEC.  

2.2 Outlet boxes shall be equipped with plaster rings of appropriate depth to finish flush with 

finished walls. Outlets in exposed masonry wall shall be equipped with extra deep square 

corner tile rings so that box may be installed in the core of the block.  

2.3 Outlets for concealed work and ceiling outlets for exposed work shall be galvanized stamped 

steel.  Boxes shall be as manufactured by ABB-Steel City, Hubbell-RACO, Appleton or 

equivalent.  

2.4 Wall outlets for exposed conduit work shall be Crouse-Hinds, Appleton, Hubbell-Killark or 

equal, series FS and FD switch and receptacle threaded hub boxes, with matching FS and FD 

covers.  

2.5 Junction boxes for change of direction or feeder taps shall be furnished where required, shall be 

of adequate size to prevent crowding conductors in accordance with the requirements of the 

electrical code and job requirements and shall be accessible.  

2.6 Junction boxes on finished wall and ceilings shall be flush with covers.  

2.7 Junction boxes larger than 5" square shall be galvanized and without pre-formed knockouts.  

 

 



 Carteret County Courthouse HVAC Reno 

 

 BOXES AND CABINETS 

 26 05 33 - 2 

 

PART 3 - EXECUTION  

3.1 Boxes and troughs shall be supported independently of conduit entering them. Brackets, 

threaded rod hangers with lock nuts, bolts, or other suitable supporting methods may be used.  

3.2 Thru-the-wall outlet boxes shall not be permitted.  Outlet boxes shown back to back on plans, 

shall be separate boxes connected where required using a loop of flexible metallic conduit with 

ground wire.  Boxes shall be separated a minimum of 18 inches apart.  

3.3 In general, outlets shall be installed at the heights indicated on the fixture and symbol legend.  

3.4 Each outlet designated on the plans shall be provided with an outlet box.  

3.5 Each outlet box which supports a fixture shall be provided with a fixture stud into the outlet 

box.  Outlet box and/or fixture stud shall be attached with not less than three screws or bolts.  

3.6 Exterior outlets shall be provided with watertight gaskets and covers.  

 
END OF SECTION 26 05 33 
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SECTION 260545 - CONDUIT AND CONDUIT FITTINGS 

PART 1 - GENERAL  

1.1 Conduit shall be delivered to the project site in bundles of full-length pipes, each length marked 

with the trademark of the manufacturer and the Underwriters' Laboratories, Inc. stamp.  Each 

conduit length shall be straight, true and free from scales, blisters, burrs and other imperfections.  

1.2 Within the building parameters and above the floor slab, the rigid steel conduit specified shall be 

used unless specifically noted otherwise.  

1.3 Conduit size for control wiring shall be a minimum of one-half (1/2) inch conduit.  All branch 

circuit conduit shall be a minimum of one-half (1/2) inch. Percent filled and derating shall be in 

accordance with the National Electrical Code.  Flexible metal and water-tite ("sealtite") conduit in 

size 1/2” and larger shall be acceptable for motor, appliance, and fixture connections from fixture 

junction boxes or appliance/motor disconnects provided a ground wire is installed in the flex and 

the flex assembly is an integral part of the fixture, shipped from the same factory as the fixture, 

and 3rd party agency approved for such use.  This same requirement shall apply for 

motor/appliance connections.  

1.4 All conduit shall be installed in accordance with the National Electrical Code.  

1.5 Metallic conduits shall be manufactured by Allied, Wheatland, Cruse-Hinds, or equivalents.  

1.6 Non-metallic conduits shall be manufactured by Prime Conduit, Cantex, Champion Fiberglass or 

equivalents.  

1.7 Conduit fittings shall be manufactured by Rayco, T & B, Crouse Hinds, O-Z/Gedney or 

equivalents.  

1.8 Surface mounted raceway shall be used as noted on the plans in lieu of exposed conduit. Surface 

mounted raceway shall be manufactured by Wiremold or approved equivalents.   

PART 2 - PRODUCT  

2.1 Thin Wall Conduit and Fittings  
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A. Electrical metallic tubing (EMT) shall be cold-rolled steel tubing with zinc coating on the outside 

and protected on the inside by a zinc, enamel or equivalent corrosion-resistant coating 

conforming to the latest requirements of ANSI.  Conduit shall meet the Rigid Conduit 

Association Standards.  

B. Electrical metallic tubing fittings shall be all steel plated hexagonal threaded compression type.  

No pot metal, indenter, or set screw fittings, shall be used.  EMT connectors shall have insulated 

throats.  

2.2 Rigid Steel Conduit and Fittings  

A. Rigid steel conduit, including elbows and nipples, shall be standard weight, mild steel pipe, hot 

dipped galvanized, sherardized or zinc-coated conforming to the requirements of ANSI C80.1, 

1966 or later edition. Rigid steel conduit shall also meet the latest requirements of Underwriters' 

Laboratories, Inc. Standards for Rigid Metallic Conduit.  

B. Fittings shall be all steel plated hexagonal threaded fitting. 

2.3 Flexible Metal Conduit and Fittings  

A. Flexible metal conduit shall be of the best grade interlocking spiral strip steel.  The interlocking 

spiral strip construction shall be such as to permit bending of the conduit to a radius of four (4) 

times its internal diameter without distorting at any point. The interior and the exterior of the 

flexible conduit shall be smooth and free of burrs, sharp edges, or other defects which could 

damage the wire.  

B. Fittings shall be of the approved types, made of malleable iron and hot dipped galvanized.  

C. All connectors shall be steel compression fittings with insulated throats.  

D. Where watertight flexible conduit is required, it shall have an outer sheath of material similar to 

PVC.  

2.4 Non-metallic Conduit  

A. Non-metallic conduit shall be UL listed, for its application.  It shall be resistant to sunlight and 

chemical and moisture atmospheres and rated for use with 90 degrees Celsius conductors.  

B. The installation and usage of rigid non-metallic conduit shall comply with Article 352 of the 

National Electrical Code, along with any related or referenced sections.  

PART 3 - EXECUTION 

 

3.1 General 
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A. All conduit shall be run tight against walls, columns or ceilings.  

B. The conduit shall bend cold 90 degrees about a radius equal to ten (10) times its own diameter 

without signs of flaw or fracture in either pipe or protective coverings.  All bends and offsets shall 

be made on a forming tool to prevent the conduit or its coating from being damaged in the 

bending.  Conduit bends shall have a radius not less than ten (10) times the conduit diameter.  

C. Where conduits join any couplings or threaded fittings, the ends shall be made watertight.  (All 

conduit runs, including boxes, couplings, and fittings used therein, shall be so installed and 

equipped as to prevent water from entering the conduit.)  

D. All conduits shall be carefully cleaned before and after erection.  After cleaning, all ends of 

conduits shall be free from burrs and inside surfaces shall be free from imperfections likely to 

injure the wires or cables.  

E. In every instance, conduit shall be installed in such a manner that the conductors may readily and 

easily be drawn or pulled in without strain or damage to the insulation; and, also, so that defective 

conductors may be readily and easily withdrawn and replaced by new conductors.  Long radius 

bends and a sufficient number of approved pull and junction boxes shall be approved for this 

purpose, and as may be directed by the Engineer.  All conduit shall be securely supported and 

grounded. 

F. In unfinished areas, exposed conduit shall be run to conform to the building lines with special 

emphasis on neatness.  Turns shall be made with galvanized outlet boxes, junction boxes, factory 

fittings and/or symmetrical bends.  Locknuts and bushings shall be employed to provide full 

grounding and adequate protection of insulation.  Double locknuts shall be used on all conduits 

entering sheet metal enclosures.  

G. Support for all conduit shall be in accordance with the National Electrical Code. Conduit shall be 

supported by approved pipe straps or clamps, secured by means of toggle bolts on hollow 

masonry, expansion shields and matching screws or standard pre-set inserts on concrete or solid 

masonry, machine screws or bolts on metal surfaces, and wood screws on wood construction.  

H. All empty conduit systems shall be capped or terminated in a junction box and shall be provided 

with nylon pull cord inside for future use. 

I. Conduit terminating below grade shall be provided with means to prevent entry of dirt or 

moisture.  Depth of burial shall not be less than two (2) feet below grade.  All termination points 

shall be accurately marked and dimensioned on the As-Built Plans.  

J. Where conduits of any type pass over a building expansion joint, a standard "expansion joint 

fitting" compatible with the type of raceway shall be provided. 

K. Conduits installed on the interior of exterior building walls shall be spaced off the surface a 

minimum of 1/4” using “clamp-backs” or strut. 
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3.2 Thin Wall Conduit and Fittings  

A. Except for service and feeder conduits, electrical metallic tubing and fittings may be installed in 

lieu of rigid conduit in dry construction in furred spaces, ceiling cavities, chase spaces, interior 

portions other than concrete and solid plaster, or for exposed work except on mechanical structure 

or supports. 

B. Electrical metallic tubing shall not be installed.  

 
1. Where exposed to severe corrosive conditions and/or severe physical damage, 

2. Nearer than four (4) feet from finished floor in exposed areas 

3. In trade sizes larger than two (2) inches 

4. Located in exterior walls or in poured concrete. 

5. Any location outdoors. 

6. Where tubing, coupling, elbows and fittings would be in direct contact with the earth or 

underground (in/below slab-on-grade or in earth.  

C. A transition between a run of rigid conduit concealed in a wall and a run of thin wall conduit 

along a ceiling shall be made in an outlet box above the ceiling, if accessible, near the wall. 

3.3 Rigid Steel Conduit and Fittings  

A. All conduit terminations shall be provided with insulating bushings.  

B. Condulet fittings shall not be used in lieu of pull boxes.  

C. Except where located under the ground floor slab, all service and feeder conduit shall be heavy 

wall (rigid galvanized).  

D. Rigid steel conduit shall be installed in exterior masonry walls, in wet locations where subject to 

severe physical damage, or where conduit trade size is two and one half (2 1/2) inches or larger.  

3.4 Flexible Metal Conduit and Fittings  

A. Flexible metallic conduit shall be provided at the end of each conduit run terminating at the 

conduit box on electric motors, transformers or other equipment.  

B. The length of flexible conduit shall be in accordance with the National Electric Code.  

3.5 Non-Metallic Conduit  

A. Thin wall rigid non-metallic conduit (schedule 40 PVC) shall only be used for concrete 

encasement. 

B. Except where embedded in concrete, conduit shall be supported to permit adequate lineal 

movement to allow for expansion and contraction of conduit due to temperature change.  Where a 

temperature change in excess of 14 degrees Celsius is anticipated, such as direct burial, exposed 

outside of the building, or in un-insulated spaces inside the building (attics, crawl spaces, etc.), 

expansion joints shall be installed in accordance with the manufacturer's specifications. 
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C. Heavy wall non-metallic conduit (schedule 80 PVC) shall be used where conduits are direct 

buried exterior to the building or exposed exterior to the building. 

D. PVC schedule 40 shall not be used exposed or concealed in gypsum wall but may be used in 

CMU walls.  PVC schedule 40 may be used in elevated floor slabs and in foundation slabs.  

Minimum concrete cover shall be ¾ inch at finished or formed surface and shall be 3 inches at 

concrete surface cast against earth or for slabs placed on-grade.  Greater amounts of concrete 

cover shall be used in areas subject to damage.  The placement of conduit in floor slabs must be 

thoroughly coordinated with the structural design.  Potential conflicts with steel reinforcing bars 

and reductions in net concrete sections are among the issues that must be considered by the 

structural engineer. 

3.6 Underground Raceways 

A. Where conduit is installed under the ground floor slab within the building foundations, schedule 

40 PVC conduit shall be used.  At the Contractor's option, this installation may consist of 

galvanized steel conduit encased with three (3) inches of concrete or rigid steel conduit with a 

minimum of 15 mils of PVC coating.  Where thin wall non-metallic conduit is used under the 

ground floor slab, the elbows and turn out required to turn the raceway up into cabinets, 

equipment, boxes, etc. shall be of rigid steel. 

B. Branch circuit raceways run underground external to building foundation walls shall be run in 

raceways installed in accordance with the NEC and shall be of a type approved by the NEC as 

"suitable for direct burial." Minimum raceway size shall be 1 inch. 

C. All underground raceways shall be identified by underground line marking tape located directly 

above the raceway at 6 to 8 inches below finished grade. Tape shall be permanent, bright-colored, 

continuous printed, plastic tape compounded for direct burial not less than 6 inches wide and 4 

mils thick. Printed legend shall be indicative of general type of underground line below. 

D. Raceways run underground internal to building foundation walls shall be of a type and installed 

by a method approved by the NEC. 

E. Where underground raceways are required to turn up into cabinets, equipment, etc., and on to 

poles, the elbow required and the stub-up out of the slab or earth shall be of rigid steel. 

F. The raceway system shall not be relied on for grounding continuity. 

G. Where passing through a "below grade" wall from a conditioned interior building space, raceways 

shall be sealed utilizing fittings similar and equal to OZ/GEDNEY type "FSK" thru-wall fitting 

with "FSKA" membrane clamp adapter if required. 

 
 
END OF SECTION 26 05 45 



 Carteret County Courthouse HVAC Reno 
 

 DRY TYPE TRANSFORMERS (480V DELTA - 120/208V WYE, 3ø, 4W)    
26 22 13 - 1 

 

SECTION 26 22 13 - DRY TYPE TRANSFORMERS (480V DELTA - 120/208V WYE, 3ø, 4W) 

PART 1 - GENERAL 

 

1.1 The Electrical Contractor shall provide dry type transformer(s) of the size and type as shown on 

the engineering plans.  

1.2 Transformer(s) shall be manufactured by Square D or approved equivalents by ABB, Siemens or 

Eaton.  

PART 2 - PRODUCT 

2.1 Transformer(s) shall be 480-volt delta to 120/208-volt, three (3) phase, four (4) wire "Y" of the 

size(s) shown.  Transformer(s) shall be energy efficiency type. Minimum transformer efficiencies 

must satisfy efficiencies promulgated within the United States Code of Federal Regulations CFR 

Title 10 Chapter II Part 431 (Appendix A of Subpart K 2016) commonly referred to DOE 2016 

Efficiency Levels. 

2.2 Transformer shall be insulated with a 220°C temperature insulation system.  Transformer shall be 

115°C temperature rise and floor mounted with vibration isolation pads provided.  Transformer 

shall be capable of carrying a 15% continuous overload, without exceeding a 150°C rise.  

Required performance shall be obtained without exceeding the above rise in a 40°C maximum, 

30°C average ambient temperature. Where floor mounted units are suspended, the type of 

suspension and vibration isolation shall be as detailed on the plans. 

2.3 Six 2 1/2% taps, two above and four below normal shall be provided.  

2.4 The core of the transformer shall be visibly grounded to the enclosure by means of a flexible 

grounding conductor sized in accordance with applicable Underwriters' Laboratory and National 

Electric Code standards.  

2.5 The maximum temperature of the top of the enclosure shall not exceed 50°C rise above 40°C 

ambient.  

PART 3 - EXECUTION 

 

3.1 Transformer(s) shall be installed in accordance with manufacturer's instructions and in 

compliance with the National Electric Code.  

3.2 Make connections to transformer(s) with a minimum of one (1) foot of flexible conduit.  

 
END OF SECTION 26 22 13 

 
  
 



 Carteret County Courthouse HVAC Reno 
 

 PANEL BOARDS AND CIRCUIT BREAKERS 

 26 24 16 - 1  

 

SECTION 26 24 16 - PANEL BOARDS AND CIRCUIT BREAKERS 

PART 1 - GENERAL  

1.1 The Electrical Contractor shall provide all panelboards and circuit breakers as shown on the 

plans in accordance with this specification.  

1.2 All equipment shall meet UL, NEC and NEMA Standards as applicable to the equipment 

specified herein. 

1.3 All panelboards shall be equipped with a main circuit breaker or main lugs as indicated on the 

drawings. 

1.4 All panelboards shall be equipped with branch breakers as shown on the drawings. 

1.5 All panelboards identified on the drawings for use as service equipment shall be so labeled and 

UL listed for such use. 

1.6 Full size insulated copper neutral bars shall be included in all panelboards.  Neutral busing shall 

have a suitable lug for each outgoing feeder requiring a neutral connection. 

1.7 A copper ground bus shall be included in all panelboards. 

1.8 All current-carrying parts of the bus assembly shall be copper with tin plating. 

1.9 Panelboards shall be labeled with a UL short circuit rating not less than the rating indicated on 

the drawings. 

1.10 The word "spare", unless noted otherwise on the panel schedules, shall be a single pole, 20-amp 

circuit breaker. 

1.11 The word "space", unless noted otherwise on the panel schedules, shall be for a space in the 

panelboard for a standard size, single pole circuit breaker.  

1.12 Terminals for feeder conductors to the panelboard mains and neutral shall be UL listed as 

suitable for the type of conductor specified.  Terminals for branch circuit wiring, both breaker 

and neutral, shall be UL listed as suitable for the type of conductor specified. 
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1.13 Sub fed breakers are not acceptable. 

1.14 Series rated panel boards or breakers are not acceptable. 

1.15 All NEMA 1 panel boards shall have a hinged trim (Door in Door).   

1.16 All panelboards shall have breakers, terminals, and Lugs UL approved use with 75°C rated 

conductors. 

  

PART 2 - PRODUCT  

2.1 This section shall be for panelboards whose characteristics shall not exceed the following: 

 
Voltage = 240 Maximum Branch Circuit = 100 amps 

Amps = 600 Short Riding Circuit = 22,000 amps 

 

A. Panelboards shall be Square D Company type NQ (bolt- on) or equivalent by Siemens, Eaton, 

or ABB. 

B. Bus bar connections to the branch circuit breakers shall be the "distributed phase" or "phase 

sequence" type. 

C. The panelboard bus assembly shall be enclosed in a steel cabinet.  The size of the wiring gutters 

and gauge of steel shall be in accordance with NEMA, UL and National Electrical Code 

requirements for panelboards. The box shall be fabricated from galvanized steel or equivalent 

rust-resistant steel.  Surface mounted cans shall be galvanized and without preformed 

knockouts. 

D. Fronts shall include doors and have flush, brushed stainless steel, cylinder tumbler-type locks 

with catches and spring-loaded door pulls.  The flush lock shall not protrude beyond the front 

of the door.  All panelboard locks shall be keyed alike.  Door shall be mounted by completely 

concealed steel hinges.  A circuit directory frame with a clear plastic covering and a directory 

card shall be provided on the inside of the door.  Fronts shall be of code gauge, full finished 

steel with rust-inhibiting primer and baked enamel finish. 

E. Panelboard trims shall cover all live parts.  Switching device handles shall be accessible. 

2.2 This section shall be for panelboards whose characteristics shall note exceed the following: 

 
Voltage = 480 Maximum Branch Circuit = 125 amps 
Amps = 600 Short Circuit Rating = 65,000 amps 480 VAC 
    = 100,000 amps 240 VAC 
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A. Panelboards shall be Square D Company Type NF (bolt- on) or equivalent by Siemens, Eaton, 

or ABB. 

B. Bus bar connections to the branch circuit breakers shall be the "distributed phase" or "phase 

sequence" type. 

C. The panelboard bus assembly shall be enclosed in a steel cabinet.  The size of the wiring gutters 

and gauge of steel shall be in accordance with NEMA, UL and National Electrical Code 

requirements for panelboards. The box shall be fabricated from galvanized steel or equivalent 

rust-resistant steel.  Surface mounted cans shall be galvanized and without preformed 

knockouts. 

D. Fronts shall include doors and have flush, brushed stainless steel, cylinder tumbler-type locks 

with catches and spring-loaded door pulls.  The flush lock shall not protrude beyond the front 

of the door.  All panelboard locks shall be keyed alike.  Door shall be mounted by completely 

concealed steel hinges.  A circuit directory frame with a clear plastic covering and a directory 

card shall be provided on the inside of the door.  Fronts shall be of code gauge, full finished 

steel with rust-inhibiting primer and baked enamel finish. 

E. Panelboard trims shall cover all live parts.  Switching device handles shall be accessible 

2.3 This section shall be for panelboards whose characteristics shall not exceed the following: 

 
Voltage = 480 Maximum Branch Circuit = 1,200 amps 
Amps = 1,200 Short Riding Circuit = 200,000 amps 
 

A. Panelboards shall be Square D Company, Type I-Line or equivalent by Siemens, Eaton, or 

ABB 

B. Panelboard assembly shall be enclosed in a steel cabinet.  The rigidity and gauge of steel are to 

be as specified in UL Standard 50 for cabinets.  The size of wiring gutters shall be in 

accordance with NEMA, UL and NEC Standards for panelboards.  Cabinets are to be equipped 

with spring latch and tumbler-lock on door of trim. Doors over 48" long shall be equipped with 

three-point latch and vault lock.  All locks shall be keyed alike. End walls shall be removable.  

Fronts shall be of code gauge, full finished steel with rust inhibiting primer and baked enamel 

finish. 

C. The panelboard interior assembly shall be dead front with panelboard front removed.  Main 

lugs or main breaker shall be barriered on five sides.  The barrier in front of the main lugs shall 

be hinged to a fixed part of the interior.  The end of the bus structure opposite the mains shall 

be barriered. 

D. A circuit directory frame with a clear plastic covering and a directory card shall be provided on 

the inside of the door. 

2.4 Molded Case Circuit Breakers 
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A. This specification covers molded case circuit breakers rated 15 through 1200 amperes 

120VAC, 240VAC, 277VAC and 480VAC.  Breakers covered under this specification may be 

installed in switchboards, panelboards, motor control centers, combination motor starters, 

busway plugs and individual enclosures. 

B. Circuit breakers shall be manufactured by Square D Company of the size as indicated on the 

drawings or equivalent by Siemens, Eaton or ABB.  All breakers shall be bolt-on type.  

C. All circuit breakers shall have a quick-make, quick- break over center toggle type mechanism.  

The handle mechanism shall be trip-free to prevent holding contacts closed against a short 

circuit or sustained overload.  All circuit breakers shall assume a position between on and off 

when tripped automatically.  Multi- pole circuit breakers shall be common trip such that an 

overload or short circuit on any one pole will result in all poles opening simultaneously.  Arc 

extinction is to be accomplished by magnetic arc chutes.  All ratings shall be clearly visible. 

D. Automatic operation of all circuit breakers shall be obtained by means of thermal-magnetic 

tripping devices located in each pole providing inverse time delay and instantaneous circuit 

protection.  Circuit breakers shall be calibrated to carry 100% rated current in an ambient of 40 

degrees Celsius.  Circuit breakers shall be ambient compensating in that, as the ambient 

temperature increases over 40 degrees Celsius, the circuit breaker automatically derates itself to 

better protect its associated conductor.  The instantaneous magnetic trip shall be adjustable and 

accessible from the front of all circuit breakers on frame sizes 250 amps and above. 

E. The interrupting rating of each circuit breaker shall be as indicated on the drawings.  The 

interrupting rating of the circuit breakers shall be at least equal to the available short circuit 

current at the line terminals of the circuit breaker and correspond to UL listed integrated short 

circuit current rating specified for the panelboards and switchboards. 

F. UL Class A (5 milliampere sensitivity) ground fault circuit protection shall be provided on 120 

V ac branch circuits as specified on the plans or panelboard schedule.  This protection shall be 

an integral part of the branch circuit breaker which also provides overload and short circuit 

protection for branch circuit wiring. Tripping of a branch circuit containing ground fault circuit 

interruption shall not disturb the feeder circuit to the panelboard.  A single pole circuit breaker 

with integral ground fault circuit interruption shall require no more panelboard branch circuit 

space than a conventional single pole circuit breaker. 

G. Motor starters, and other applications as indicated on drawings, shall be furnished with 

magnetic-only type molded case circuit breakers.  Each breaker shall be provided with a single 

magnetic adjustment that will set all poles to the same trip current.  Adjustment shall be 

continuous throughout the adjustable trip range.  The magnetic trips shall be accessible from 

the front of these circuit breakers. 

PART 3 - EXECUTION  

 

3.1 Panelboards shall be flush, or surface mounted as shown on the plans. 

3.2 Panel enclosures shall not be used as junction or pull boxes for splicing conductors. 
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3.3 Each flush mounted panel shall be equipped with two empty one inch conduits sealed in the 

wall from a panel to a six inch square flush mounted box installed above a lay-in type ceiling or 

flush in the wall at the ceiling for a plaster or spline type acoustical tile ceiling. 

3.4 All panels shall be equipped with neatly typed directory cards attached on the inside of the 

door. 

3.5 GFI circuits shall be tested by the Contractor prior to the pre-final inspection. 

3.6 Testing shall be performed by a qualified factory technician at the job site.  All readings shall 

be tabulated by the contractor. 

3.7 The number of branch circuit shall be identified with permanent wire tag attached to the wire. 
 

END OF SECTION 26 24 16 
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SECTION 26 27 26 - WIRING DEVICES 

 

PART 1 - GENERAL  

1.1  Switches, dimmer switches, photocell, contactors and receptacles, with proper cover plates, shall 

be provided where indicated on the Drawings.  

PART 2 - PRODUCT  

2.2 Switches, dimmer switches, photocell, contactors and receptacles shall be as specified in the 

Symbol Schedule of the Drawings.   

2.3 All switches and receptacles shall be industrial specification grade or heavy-duty grade meeting 

NEMA WD 1, NEMA WD 6, DSCC W-C-596G, and UL-498 and shall be approved third-party 

listed. 

2.4 Switches and receptacles shall be as manufactured by Hubbell, Pass and Seymour, Leviton or 

Eaton.  Photocells shall be manufactured by Tork, Paragon, Bryant, or equivalent.  

2.5 Cover plates for all wall mounted devices shall be provided as scheduled on the Drawings.  

Where covers are not specified, they shall be as follow: 

 

A. Interior: type 302 stainless steel. Cover plate mounting screws shall be slotted head oval 

screws and shall match the finish and material of the plate and shall be furnished with the 

plate by the plate manufacturer.  

B. Exterior, exposed work and wet locations: cover plates shall be extra-duty rated (NEC 

406.9(B)(1)) galvanized cast ferrous metal, standard size, and shall be single or ganged as 

indicated on the drawings. Exterior mounted switch and receptacle plates, and those noted to 

be weatherproof, shall be weatherproof cover plates, standard size, single or ganged as 

indicated on the drawings, and shall be "approved” third party listed as "rain-tight while in 

use." 

2.6 All devices shall have a hex-head green grounding screw for use in connecting device to green 

grounding conductor run in the conduit system. 

2.7 All GFI devices shall be the feed through type. 

2.8 All standard duplex receptacles shall be 20-amp, 125 volt rated. 
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2.9 All devices subject to use in a wet location shall be listed as weather resistant. 

2.10 All switches shall be rated 20-amp, 120/277 volt.   Toggle switches shall have quiet operating 

mechanisms without the use of mercury switches. 

PART 3 - EXECUTION  

3.1 Mounting height shall be as indicated on the Drawings. Coordinate with other trades so that 

devices will miss equipment installed by others.  

3.2 Where two or more devices are ganged, they shall be in a common box with a ganged plate.  

3.3 All devices shall have a green ground conductor to run parallel with the phase conductor back to 

the electrical panel.  

3.4 In all areas where carpet is to be installed as finished floor material, unless otherwise specified, 

the Electrical Contractor will furnish solid brass carpet flanges for installation on floor outlet 

boxes.  Flanges will be furnished and installed on all active outlets after the carpet is installed.  

Where a specified number of outlet fittings are to be furnished to the Owner, for each fitting not 

installed during the construction period, it will be turned over to the Owner with the receptacle, 

carpet flange and all necessary appurtenances.  

3.5 Provide quantity of 2% spare cover plates of each type to the owner. 

 
END OF SECTION 26 27 26 
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SECTION 26 27 27 – DISCONNECTS 

PART 1 - GENERAL  

1.1 Disconnect switches shall be provided where indicated on the drawings, or as required by the 

National Electrical Code (NEC).  

PART 2 - PRODUCT  

2.1 Disconnects shall be heavy duty as manufactured by Square D Company, Siemens, Eaton or 

ABB.  

2.2 Disconnects shall be furnished with factory finish paint and appropriate knockouts for conduit 

connections.  

2.3 All disconnects shall have side hinged type doors.  Front operated handles will not be permitted.  

2.4 All fused disconnects shall be equipped with positive pressure fuse clips and shall have visible 

disconnecting blade switches.  

2.5 NEMA 1 enclosures shall be provided where installed indoors.  NEMA 3R enclosures shall be 

provided where exposed to the elements, unless noted otherwise. 

2.6 All disconnects shall have copper bus. 

2.7 Disconnects shall have provisions for locking in on and off positions. 

2.8 Disconnects shall have defeatable door interlocks that prevent the door from opening when the 

operating handles is in the “on” position. 

2.9 Disconnects shall have handles whose positions are easily recognizable in the “on” or “off” 

position.  For safety reasons, padlock shall be provided for switches located in the public areas. 

2.10 Required fuses shall be manufactured by Eaton-Bussman, Littelfuse, Mersen or approved 

equivalent. 
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PART 3 - EXECUTION  

3.1 Disconnect switches shall be mounted as indicated on the Drawings and shall be independently 

supported.  Conduits entering the disconnect switch shall not be used to support switches.  

3.2 Where fused disconnect switches are required or shown on the plans, standard fuses shall be used 

unless the switch protects an individual motor circuit, then dual element fuses shall be used.  

3.3 The electrical contractor shall provide to the owner the spare fuses, 10% of the quantity of fuses 

used of each type and rating, with a minimum of one set of each type. 

 

END OF SECTION 26 27 27 
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	26 00 00
	1.1 Scope of Work
	A. This Contractor shall provide all materials, equipment and labor necessary to install and set into operation the electrical equipment as shown on the Engineering Drawings and as contained herein.

	1.2 Quality Assurance
	A. See the General and Supplementary General Conditions.
	B. All work shall be in accordance with the North Carolina State Building Code, which includes the 2020 edition of the National Electrical Code.
	C. Wherever the words "Approved", "Approval", and "Approved Equal" appear, it is intended that items other than the model numbers specified shall be subject to the approval of the Engineer.
	D. "Provide" as used herein shall mean that the Contractor responsible shall furnish and install said item or equipment.  "Furnish" as used herein shall mean that the Contractor responsible shall acquire and make available said item or equipment and t...
	E. All material and equipment that the Contractor proposes to substitute in lieu of those specified shall be submitted to the Engineer ten (10) days prior to the bid date for evaluation.  The submittal shall include a full description of the material ...

	1.3 Submittals
	A. See General and Supplementary General Conditions and Division 1.
	B. Within ten (10) days after notification of the award of the Contract and written notice to begin work, the Contractor shall submit for approval to the Architect/Engineer a detailed list of equipment and material which he proposes to use.  Items req...
	C. Each submittal shall bear the approval of the Contractor indicating that he has reviewed the data and found it to meet the requirements of the specifications as well as space limitations and other project conditions.  The submittals shall be clearl...
	D. The Contractor shall submit to the Engineer a set of accurately marked-up plans indicating all changes encountered during the construction.  Final payment will be contingent on receipt of these as-built plans.
	E. The Contractor shall furnish an electronic set of maintenance and operating instructions, parts lists, electrical circuit wiring diagrams, all submittal data, and sufficient manufacturer's literature to operate and maintain all equipment.
	F. The Contractor shall submit to the Engineer a duplicate set of final electrical inspection certificates prior to final payment.

	1.4 Product Delivery, Storage and Handling
	A. All material and equipment shall be delivered and unloaded by the Contractor within the project site as noted herein or as directed by the Owner.
	B. The Contractor shall protect all material and equipment from breakage, theft or weather damage.  No material or equipment shall be stored on the ground.
	C. The material and equipment shall remain the property of the Contractor until the project has been completed and turned over to the Owner.

	1.5 Work conditions and Coordination
	A. The Contractor shall review the mechanical plans to establish points of connection and the extent of electrical work to be provided in his Contract.
	B. This Contractor shall be responsible for all electrical work and make final connections to equipment installed in his Contract.  Unless otherwise noted, this Contractor shall wire to disconnect switches, junction boxes, or circuit breakers as provi...
	C. All work shall be coordinated with other trades.  Cutting of new work and subsequent patching shall be approved by Architect/Engineer and shall be at the Contractor’s expense with no extra cost to the owner.

	1.6 Guarantee
	A. See the General and Supplementary General Conditions.
	B. Where extended warranties or guarantees are available from the manufacturer, the Contractor shall prepare the necessary Contract Documents to validate these warranties as required by the manufacturer and present them to the Owner.

	2.1 Materials and equipment shall be new, unless noted otherwise, of the highest grade and quality and free from defects or other imperfections.  Materials and equipment found defective shall be removed and replaced at the Contractor's expense.
	2.2 The Contractor shall provide nameplates for identification of all equipment, switches, panels, transformers, etc. The nameplates for 120/208-volt panels shall be laminated phenolic plastic, blue front and back with white core, white engraved lette...
	2.3 All materials and equipment be approved third party labeled or bear re-examination listing where such approval has been established for the type of device in question.
	3.1 Inspection
	A. If any part of this Contractor's work is dependent for its proper execution or for its subsequent efficiency or appearance on the character or conditions of contiguous work not executed by him, the Contractor shall examine and measure such contiguo...
	B. It is the responsibility of the electrical contractor to notify the authority having jurisdiction to schedule required inspections including rough-in, above ceiling and final inspections.

	3.2 Installation
	A. All work shall be performed in a manner indicating proficiency in the trade.
	B. All conduit, pipes, ducts, etc., shall be either parallel to building walls or plumb where installed in a vertical position and shall be concealed when located in architecturally finished areas.
	C. Any cutting or patching required for installation of this Contractor's work shall be kept to a minimum. Written approval shall be required by the Architect/Engineer if cutting of primary structure is involved.
	D. All patching shall be done in such a manner as to restore the areas or surfaces as to match existing finishes.
	E. The Contractor shall lay out and install his work in advance of pouring concrete floors or walls.  He shall furnish and install all sleeves or openings through poured masonry floors or walls above grade required for passage of all conduits, pipes o...
	F. Grounding
	1. All grounding shall be in accordance with the requirements of the NEC.
	2. Install a separate green grounding conductor with the circuit conductors in each conduit.  Use of the conduit only shall not be an acceptable means of equipment grounding.
	3. All grounding conductors shall be sized per Article 250.122 of the NEC.
	4. The ground system shall be tested with an "Earth Megger" and the test report submitted to the Engineer.  If resistance exceeds 25 ohms provide an    additional driven ground rods separated by a minimum of 6' interconnected with #3/0 copper.  A copy...
	5. All ground points shall be accessible for inspection.
	6. Boxes with concentric, eccentric or over-sized knockouts shall be provided with bonding bushings and jumpers.  The jumper shall be sized per NEC Table 250.122 and lugged to the box.

	G. Electrical Identification
	1. Furnish and install engraved laminated phenolic nameplates for all safety switches, panel boards, transformers, switchboards, motor control centers and other electrical equipment supplied for the project for identification. Nameplates shall be secu...
	a. Blue surface with white core for 120/208-volt equipment.
	b. Black surface with white core for 277/480-volt equipment.
	c. Bright red surface with white core for all equipment related to fire alarm system.
	d. Dark red (burgundy) surface with white core for all equipment related to security.
	e. Green surface with white core for all equipment related to “emergency” systems.
	f. Orange surface with white core for all equipment related to telephone systems.
	g. Brown surface with white core for all equipment related to data systems.
	h. White surface with black core for all equipment related to paging systems.
	i. Purple surface with white core for all equipment related to TV systems.

	2. Furnish and install self-adhesive plastic tape for all receptacle and wall switch cover plates indicating circuit numbers.
	3. Furnish and install self-adhesive embossed plastic labels on outside of all junction box cover plates indicating circuit numbers.
	4. All empty conduit runs and conduit with conductors for future use shall be identified for use and shall indicate where they terminate.  Identification shall be by tags with string or wire attached to conduit or outlet.


	3.3 Performance
	A. The Contractor shall perform all excavation, backfilling, and patching operations as indicated on the drawings.

	3.4 Erection
	A. All support steel, angles, channels, pipes or structural steel stands and anchoring devices that may be required to rigidly support or anchor material and equipment shall be provided by this Contractor.

	3.5 Field Quality Control
	A. The Contractor shall conform to the requirements of Division 3 for concrete testing.
	B. The Contractor shall test his entire installation and shall furnish the labor and materials required for these tests.  Tests shall be performed in accordance with the requirements of the section of the specifications and in accordance with the requ...
	C. Testing required for compliance with the Contract shall be stated in subsequent sections.  All tests specified shall be completely documented indicating time of day, date, temperature and all pertinent test information.  All required documentation ...
	D. Documentation
	1. All tests specified shall be completely documented indicating time of day, date, temperature and all pertinent test information.
	2. All required documentation of readings indicated above shall be submitted to the engineer prior to, and as one of the prerequisites for, final acceptance of the project.


	3.6 Adjust and Clean
	A. All equipment and installed materials shall be thoroughly clean and free of all dirt, oil, grit, grease, etc.
	B. Factory painted equipment shall not be repainted unless damaged areas exist.  These areas shall be touched up with a material suitable for the intended service.  In no event shall nameplates be painted.
	C. At a scheduled meeting, the Contractor shall instruct the Owner or the Owner's representative in the operation and maintenance of all equipment installed under his Contract (in the presence of the Engineer).


	26 05 20
	1.1 All conductors shall be properly marked showing manufacturer's name, insulation type, voltage rating and wire size.  All insulation is to be rated for minimum of 600 volts.
	1.2 Wire sizes shall be as shown.  No wire smaller than No. 12 AWG shall be used.  The maximum conductor size shall be 500 KCMIL.
	1.3 Where the conductor length from the panel to the first outlet on a 120 volt exceeds 50 feet, the branch circuit conductors from the panel to the first outlet shall be increased by at least one size. Refer to the wire size chart on the drawings. Pe...
	1.4 Conductors shall be manufactured by US Wire and Cable, Triangle, Okonite, Southwire, or approved equivalent.
	1.5 Wiring for 120/208-volt systems and 277/480-volt systems shall not be mixed in the same race way, pull or junction box.
	2.1 All conductors shall be copper and shall conform to Underwriters' Standards.  Wires No. 10 and smaller shall be solid.  Wires 8 and larger shall be stranded.
	2.2 All wire shall be labeled two (2) feet on centers giving size, type voltage, rating, and manufacturer's name.  Wire #6 and smaller #6 shall be factory color coded.  Wire larger than #6 may be color coded with approved 2000-volt colored tape at all...
	2.3 Where applicable, all wire shall be color coded as follows, or approved by the Engineer:
	A. 120/208-volt system:
	B. 277/480-volt system:
	C. Insulation type shall be UL labeled for the appropriate type of use and temperature.  Insulation types are as follows:
	1. The insulation type for interior wiring shall be dual-rated THHN/THWN or XHHW.
	2. The insulation type for wiring in exterior wet locations shall be THWN-2 or XHHW-2.


	3.1 Conductors shall be run in conduit and shall be continuous from outlet to outlet.  Splices will not be made except within accessible outlet or junction boxes, troughs, or gutters.
	3.2 Solid conductors shall be spliced by using Ideal "wing- nuts", 3M Company's "Scotchlok" connectors for branch circuit splices.  Crimp connectors will not be allowed for branch circuit splicing.
	3.3 Joints in stranded conductors shall be spliced by approved mechanical connectors and gum rubber tape or friction tape.  Solderless mechanical connectors for splices and taps, provided with U/L-approved insulating covers, may be used instead of mec...
	3.4 On mechanical splices, taps or joints taping shall be with at least two (2) layers of approved gum rubber tape which will be laid on the half-lap followed by at least one (1) layer of friction or plastic tape laid on with half-lap. It is intended ...
	3.5 All conductors in any conduit shall be at one specific voltage.  Conductors of different voltages shall be run in separate conduits.
	3.6 Neutral conductors shall be properly installed as to prevent grounding of the neutrals in any conduit.  Multi-wire circuits with shared neutral conductors are not allowed.  Each single pole load shall have individual neutral for each circuit.
	3.7 Neatly train and lace wiring inside boxes, equipment, and panelboards.
	3.8 Make conductor lengths for parallel circuits equal.
	3.9 Pull all conductors into a raceway at the same time.  Use third party approved wire pulling lubricant for pulling #4 AWG and larger wires.
	3.10 Insulation Resistance Testing.
	3.11 All current carrying phase conductors and neutrals shall be tested as installed, and before connections are made, for insulation resistance and accidental grounds. This shall be done with a 500-volt megger. The procedures listed below shall be fo...
	A. Minimum readings shall be one million (1,000,000) or more ohms for #6 AWG wire and smaller, 250,000 ohms or more for #4 AWG wire or larger, between conductors and between conductor and the grounding conductor.
	B. After all fixtures, devices and equipment are installed and all connections completed to each panel, the contractor shall disconnect the neutral feeder conductor from the neutral bar and take a megger reading between the neutral bar and the grounde...
	C. The contractor shall send a letter to the engineer certifying that the above has been done and tabulating the megger readings for each panel.  This shall be done at least four (4) days prior to the final inspection.

	3.12 Use of split bolt connectors is not acceptable.
	3.13 Prior to energizing, feeders and service conductor cables shall be tested for electrical continuity and short circuits.  A copy of these tests should be sent to the engineer of record and the owner.

	26 05 33
	1.1 The Electrical Contractor shall provide junction boxes, pull boxes, cable, support boxes, and wiring troughs as required by NEC and as otherwise indicated in the Drawings.
	1.2 All necessary mounting hardware and accessories shall be provided for a complete installation.
	2.1 Outlet and junction boxes shall be 4" minimum size, octagonal in ceilings, 4" square or rectangular (4" x 4" minimum for walls) except as noted below.  Ceiling outlet boxes shall not be less than 1 1/2" deep, but in no case shall the size and dept...
	2.2 Outlet boxes shall be equipped with plaster rings of appropriate depth to finish flush with finished walls. Outlets in exposed masonry wall shall be equipped with extra deep square corner tile rings so that box may be installed in the core of the ...
	2.3 Outlets for concealed work and ceiling outlets for exposed work shall be galvanized stamped steel.  Boxes shall be as manufactured by ABB-Steel City, Hubbell-RACO, Appleton or equivalent.
	2.4 Wall outlets for exposed conduit work shall be Crouse-Hinds, Appleton, Hubbell-Killark or equal, series FS and FD switch and receptacle threaded hub boxes, with matching FS and FD covers.
	2.5 Junction boxes for change of direction or feeder taps shall be furnished where required, shall be of adequate size to prevent crowding conductors in accordance with the requirements of the electrical code and job requirements and shall be accessib...
	2.6 Junction boxes on finished wall and ceilings shall be flush with covers.
	2.7 Junction boxes larger than 5" square shall be galvanized and without pre-formed knockouts.
	3.1 Boxes and troughs shall be supported independently of conduit entering them. Brackets, threaded rod hangers with lock nuts, bolts, or other suitable supporting methods may be used.
	3.2 Thru-the-wall outlet boxes shall not be permitted.  Outlet boxes shown back to back on plans, shall be separate boxes connected where required using a loop of flexible metallic conduit with ground wire.  Boxes shall be separated a minimum of 18 in...
	3.3 In general, outlets shall be installed at the heights indicated on the fixture and symbol legend.
	3.4 Each outlet designated on the plans shall be provided with an outlet box.
	3.5 Each outlet box which supports a fixture shall be provided with a fixture stud into the outlet box.  Outlet box and/or fixture stud shall be attached with not less than three screws or bolts.
	3.6 Exterior outlets shall be provided with watertight gaskets and covers.

	26 05 45
	1.1 Conduit shall be delivered to the project site in bundles of full-length pipes, each length marked with the trademark of the manufacturer and the Underwriters' Laboratories, Inc. stamp.  Each conduit length shall be straight, true and free from sc...
	1.2 Within the building parameters and above the floor slab, the rigid steel conduit specified shall be used unless specifically noted otherwise.
	1.3 Conduit size for control wiring shall be a minimum of one-half (1/2) inch conduit.  All branch circuit conduit shall be a minimum of one-half (1/2) inch. Percent filled and derating shall be in accordance with the National Electrical Code.  Flexib...
	1.4 All conduit shall be installed in accordance with the National Electrical Code.
	1.5 Metallic conduits shall be manufactured by Allied, Wheatland, Cruse-Hinds, or equivalents.
	1.6 Non-metallic conduits shall be manufactured by Prime Conduit, Cantex, Champion Fiberglass or equivalents.
	1.7 Conduit fittings shall be manufactured by Rayco, T & B, Crouse Hinds, O-Z/Gedney or equivalents.
	1.8 Surface mounted raceway shall be used as noted on the plans in lieu of exposed conduit. Surface mounted raceway shall be manufactured by Wiremold or approved equivalents.
	2.1 Thin Wall Conduit and Fittings
	A. Electrical metallic tubing (EMT) shall be cold-rolled steel tubing with zinc coating on the outside and protected on the inside by a zinc, enamel or equivalent corrosion-resistant coating conforming to the latest requirements of ANSI.  Conduit shal...
	B. Electrical metallic tubing fittings shall be all steel plated hexagonal threaded compression type.  No pot metal, indenter, or set screw fittings, shall be used.  EMT connectors shall have insulated throats.

	2.2 Rigid Steel Conduit and Fittings
	A. Rigid steel conduit, including elbows and nipples, shall be standard weight, mild steel pipe, hot dipped galvanized, sherardized or zinc-coated conforming to the requirements of ANSI C80.1, 1966 or later edition. Rigid steel conduit shall also meet...
	B. Fittings shall be all steel plated hexagonal threaded fitting.

	2.3 Flexible Metal Conduit and Fittings
	A. Flexible metal conduit shall be of the best grade interlocking spiral strip steel.  The interlocking spiral strip construction shall be such as to permit bending of the conduit to a radius of four (4) times its internal diameter without distorting ...
	B. Fittings shall be of the approved types, made of malleable iron and hot dipped galvanized.
	C. All connectors shall be steel compression fittings with insulated throats.
	D. Where watertight flexible conduit is required, it shall have an outer sheath of material similar to PVC.

	2.4 Non-metallic Conduit
	A. Non-metallic conduit shall be UL listed, for its application.  It shall be resistant to sunlight and chemical and moisture atmospheres and rated for use with 90 degrees Celsius conductors.
	B. The installation and usage of rigid non-metallic conduit shall comply with Article 352 of the National Electrical Code, along with any related or referenced sections.

	3.1 General
	A. All conduit shall be run tight against walls, columns or ceilings.
	B. The conduit shall bend cold 90 degrees about a radius equal to ten (10) times its own diameter without signs of flaw or fracture in either pipe or protective coverings.  All bends and offsets shall be made on a forming tool to prevent the conduit o...
	C. Where conduits join any couplings or threaded fittings, the ends shall be made watertight.  (All conduit runs, including boxes, couplings, and fittings used therein, shall be so installed and equipped as to prevent water from entering the conduit.)
	D. All conduits shall be carefully cleaned before and after erection.  After cleaning, all ends of conduits shall be free from burrs and inside surfaces shall be free from imperfections likely to injure the wires or cables.
	E. In every instance, conduit shall be installed in such a manner that the conductors may readily and easily be drawn or pulled in without strain or damage to the insulation; and, also, so that defective conductors may be readily and easily withdrawn ...
	F. In unfinished areas, exposed conduit shall be run to conform to the building lines with special emphasis on neatness.  Turns shall be made with galvanized outlet boxes, junction boxes, factory fittings and/or symmetrical bends.  Locknuts and bushin...
	G. Support for all conduit shall be in accordance with the National Electrical Code. Conduit shall be supported by approved pipe straps or clamps, secured by means of toggle bolts on hollow masonry, expansion shields and matching screws or standard pr...
	H. All empty conduit systems shall be capped or terminated in a junction box and shall be provided with nylon pull cord inside for future use.
	I. Conduit terminating below grade shall be provided with means to prevent entry of dirt or moisture.  Depth of burial shall not be less than two (2) feet below grade.  All termination points shall be accurately marked and dimensioned on the As-Built ...
	J. Where conduits of any type pass over a building expansion joint, a standard "expansion joint fitting" compatible with the type of raceway shall be provided.
	K. Conduits installed on the interior of exterior building walls shall be spaced off the surface a minimum of 1/4” using “clamp-backs” or strut.

	3.2 Thin Wall Conduit and Fittings
	A. Except for service and feeder conduits, electrical metallic tubing and fittings may be installed in lieu of rigid conduit in dry construction in furred spaces, ceiling cavities, chase spaces, interior portions other than concrete and solid plaster,...
	B. Electrical metallic tubing shall not be installed.
	1. Where exposed to severe corrosive conditions and/or severe physical damage,
	2. Nearer than four (4) feet from finished floor in exposed areas
	3. In trade sizes larger than two (2) inches
	4. Located in exterior walls or in poured concrete.
	5. Any location outdoors.
	6. Where tubing, coupling, elbows and fittings would be in direct contact with the earth or underground (in/below slab-on-grade or in earth.

	C. A transition between a run of rigid conduit concealed in a wall and a run of thin wall conduit along a ceiling shall be made in an outlet box above the ceiling, if accessible, near the wall.

	3.3 Rigid Steel Conduit and Fittings
	A. All conduit terminations shall be provided with insulating bushings.
	B. Condulet fittings shall not be used in lieu of pull boxes.
	C. Except where located under the ground floor slab, all service and feeder conduit shall be heavy wall (rigid galvanized).
	D. Rigid steel conduit shall be installed in exterior masonry walls, in wet locations where subject to severe physical damage, or where conduit trade size is two and one half (2 1/2) inches or larger.

	3.4 Flexible Metal Conduit and Fittings
	A. Flexible metallic conduit shall be provided at the end of each conduit run terminating at the conduit box on electric motors, transformers or other equipment.
	B. The length of flexible conduit shall be in accordance with the National Electric Code.

	3.5 Non-Metallic Conduit
	A. Thin wall rigid non-metallic conduit (schedule 40 PVC) shall only be used for concrete encasement.
	B. Except where embedded in concrete, conduit shall be supported to permit adequate lineal movement to allow for expansion and contraction of conduit due to temperature change.  Where a temperature change in excess of 14 degrees Celsius is anticipated...
	C. Heavy wall non-metallic conduit (schedule 80 PVC) shall be used where conduits are direct buried exterior to the building or exposed exterior to the building.
	D. PVC schedule 40 shall not be used exposed or concealed in gypsum wall but may be used in CMU walls.  PVC schedule 40 may be used in elevated floor slabs and in foundation slabs.  Minimum concrete cover shall be ¾ inch at finished or formed surface ...

	3.6 Underground Raceways
	A. Where conduit is installed under the ground floor slab within the building foundations, schedule 40 PVC conduit shall be used.  At the Contractor's option, this installation may consist of galvanized steel conduit encased with three (3) inches of c...
	B. Branch circuit raceways run underground external to building foundation walls shall be run in raceways installed in accordance with the NEC and shall be of a type approved by the NEC as "suitable for direct burial." Minimum raceway size shall be 1 ...
	C. All underground raceways shall be identified by underground line marking tape located directly above the raceway at 6 to 8 inches below finished grade. Tape shall be permanent, bright-colored, continuous printed, plastic tape compounded for direct ...
	D. Raceways run underground internal to building foundation walls shall be of a type and installed by a method approved by the NEC.
	E. Where underground raceways are required to turn up into cabinets, equipment, etc., and on to poles, the elbow required and the stub-up out of the slab or earth shall be of rigid steel.
	F. The raceway system shall not be relied on for grounding continuity.
	G. Where passing through a "below grade" wall from a conditioned interior building space, raceways shall be sealed utilizing fittings similar and equal to OZ/GEDNEY type "FSK" thru-wall fitting with "FSKA" membrane clamp adapter if required.


	26 22 13
	1.1 The Electrical Contractor shall provide dry type transformer(s) of the size and type as shown on the engineering plans.
	1.2 Transformer(s) shall be manufactured by Square D or approved equivalents by ABB, Siemens or Eaton.
	2.1 Transformer(s) shall be 480-volt delta to 120/208-volt, three (3) phase, four (4) wire "Y" of the size(s) shown.  Transformer(s) shall be energy efficiency type. Minimum transformer efficiencies must satisfy efficiencies promulgated within the Uni...
	2.2 Transformer shall be insulated with a 220 C temperature insulation system.  Transformer shall be 115 C temperature rise and floor mounted with vibration isolation pads provided.  Transformer shall be capable of carrying a 15% continuous overload, ...
	2.3 Six 2 1/2% taps, two above and four below normal shall be provided.
	2.4 The core of the transformer shall be visibly grounded to the enclosure by means of a flexible grounding conductor sized in accordance with applicable Underwriters' Laboratory and National Electric Code standards.
	2.5 The maximum temperature of the top of the enclosure shall not exceed 50 C rise above 40 C ambient.
	3.1 Transformer(s) shall be installed in accordance with manufacturer's instructions and in compliance with the National Electric Code.
	3.2 Make connections to transformer(s) with a minimum of one (1) foot of flexible conduit.
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	1.1 The Electrical Contractor shall provide all panelboards and circuit breakers as shown on the plans in accordance with this specification.
	1.2 All equipment shall meet UL, NEC and NEMA Standards as applicable to the equipment specified herein.
	1.3 All panelboards shall be equipped with a main circuit breaker or main lugs as indicated on the drawings.
	1.4 All panelboards shall be equipped with branch breakers as shown on the drawings.
	1.5 All panelboards identified on the drawings for use as service equipment shall be so labeled and UL listed for such use.
	1.6 Full size insulated copper neutral bars shall be included in all panelboards.  Neutral busing shall have a suitable lug for each outgoing feeder requiring a neutral connection.
	1.7 A copper ground bus shall be included in all panelboards.
	1.8 All current-carrying parts of the bus assembly shall be copper with tin plating.
	1.9 Panelboards shall be labeled with a UL short circuit rating not less than the rating indicated on the drawings.
	1.10 The word "spare", unless noted otherwise on the panel schedules, shall be a single pole, 20-amp circuit breaker.
	1.11 The word "space", unless noted otherwise on the panel schedules, shall be for a space in the panelboard for a standard size, single pole circuit breaker.
	1.12 Terminals for feeder conductors to the panelboard mains and neutral shall be UL listed as suitable for the type of conductor specified.  Terminals for branch circuit wiring, both breaker and neutral, shall be UL listed as suitable for the type of...
	1.13 Sub fed breakers are not acceptable.
	1.14 Series rated panel boards or breakers are not acceptable.
	1.15 All NEMA 1 panel boards shall have a hinged trim (Door in Door).
	1.16 All panelboards shall have breakers, terminals, and Lugs UL approved use with 75 C rated conductors.
	2.1 This section shall be for panelboards whose characteristics shall not exceed the following:
	A. Panelboards shall be Square D Company type NQ (bolt- on) or equivalent by Siemens, Eaton, or ABB.
	B. Bus bar connections to the branch circuit breakers shall be the "distributed phase" or "phase sequence" type.
	C. The panelboard bus assembly shall be enclosed in a steel cabinet.  The size of the wiring gutters and gauge of steel shall be in accordance with NEMA, UL and National Electrical Code requirements for panelboards. The box shall be fabricated from ga...
	D. Fronts shall include doors and have flush, brushed stainless steel, cylinder tumbler-type locks with catches and spring-loaded door pulls.  The flush lock shall not protrude beyond the front of the door.  All panelboard locks shall be keyed alike. ...
	E. Panelboard trims shall cover all live parts.  Switching device handles shall be accessible.

	2.2 This section shall be for panelboards whose characteristics shall note exceed the following:
	A. Panelboards shall be Square D Company Type NF (bolt- on) or equivalent by Siemens, Eaton, or ABB.
	B. Bus bar connections to the branch circuit breakers shall be the "distributed phase" or "phase sequence" type.
	C. The panelboard bus assembly shall be enclosed in a steel cabinet.  The size of the wiring gutters and gauge of steel shall be in accordance with NEMA, UL and National Electrical Code requirements for panelboards. The box shall be fabricated from ga...
	D. Fronts shall include doors and have flush, brushed stainless steel, cylinder tumbler-type locks with catches and spring-loaded door pulls.  The flush lock shall not protrude beyond the front of the door.  All panelboard locks shall be keyed alike. ...
	E. Panelboard trims shall cover all live parts.  Switching device handles shall be accessible

	2.3 This section shall be for panelboards whose characteristics shall not exceed the following:
	A. Panelboards shall be Square D Company, Type I-Line or equivalent by Siemens, Eaton, or ABB
	B. Panelboard assembly shall be enclosed in a steel cabinet.  The rigidity and gauge of steel are to be as specified in UL Standard 50 for cabinets.  The size of wiring gutters shall be in accordance with NEMA, UL and NEC Standards for panelboards.  C...
	C. The panelboard interior assembly shall be dead front with panelboard front removed.  Main lugs or main breaker shall be barriered on five sides.  The barrier in front of the main lugs shall be hinged to a fixed part of the interior.  The end of the...
	D. A circuit directory frame with a clear plastic covering and a directory card shall be provided on the inside of the door.

	2.4 Molded Case Circuit Breakers
	A. This specification covers molded case circuit breakers rated 15 through 1200 amperes 120VAC, 240VAC, 277VAC and 480VAC.  Breakers covered under this specification may be installed in switchboards, panelboards, motor control centers, combination mot...
	B. Circuit breakers shall be manufactured by Square D Company of the size as indicated on the drawings or equivalent by Siemens, Eaton or ABB.  All breakers shall be bolt-on type.
	C. All circuit breakers shall have a quick-make, quick- break over center toggle type mechanism.  The handle mechanism shall be trip-free to prevent holding contacts closed against a short circuit or sustained overload.  All circuit breakers shall ass...
	D. Automatic operation of all circuit breakers shall be obtained by means of thermal-magnetic tripping devices located in each pole providing inverse time delay and instantaneous circuit protection.  Circuit breakers shall be calibrated to carry 100% ...
	E. The interrupting rating of each circuit breaker shall be as indicated on the drawings.  The interrupting rating of the circuit breakers shall be at least equal to the available short circuit current at the line terminals of the circuit breaker and ...
	F. UL Class A (5 milliampere sensitivity) ground fault circuit protection shall be provided on 120 V ac branch circuits as specified on the plans or panelboard schedule.  This protection shall be an integral part of the branch circuit breaker which al...
	G. Motor starters, and other applications as indicated on drawings, shall be furnished with magnetic-only type molded case circuit breakers.  Each breaker shall be provided with a single magnetic adjustment that will set all poles to the same trip cur...

	3.1 Panelboards shall be flush, or surface mounted as shown on the plans.
	3.2 Panel enclosures shall not be used as junction or pull boxes for splicing conductors.
	3.3 Each flush mounted panel shall be equipped with two empty one inch conduits sealed in the wall from a panel to a six inch square flush mounted box installed above a lay-in type ceiling or flush in the wall at the ceiling for a plaster or spline ty...
	3.4 All panels shall be equipped with neatly typed directory cards attached on the inside of the door.
	3.5 GFI circuits shall be tested by the Contractor prior to the pre-final inspection.
	3.6 Testing shall be performed by a qualified factory technician at the job site.  All readings shall be tabulated by the contractor.
	3.7 The number of branch circuit shall be identified with permanent wire tag attached to the wire.
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	1.1  Switches, dimmer switches, photocell, contactors and receptacles, with proper cover plates, shall be provided where indicated on the Drawings.
	2.2 Switches, dimmer switches, photocell, contactors and receptacles shall be as specified in the Symbol Schedule of the Drawings.
	2.3 All switches and receptacles shall be industrial specification grade or heavy-duty grade meeting NEMA WD 1, NEMA WD 6, DSCC W-C-596G, and UL-498 and shall be approved third-party listed.
	2.4 Switches and receptacles shall be as manufactured by Hubbell, Pass and Seymour, Leviton or Eaton.  Photocells shall be manufactured by Tork, Paragon, Bryant, or equivalent.
	2.5 Cover plates for all wall mounted devices shall be provided as scheduled on the Drawings.  Where covers are not specified, they shall be as follow:
	A. Interior: type 302 stainless steel. Cover plate mounting screws shall be slotted head oval screws and shall match the finish and material of the plate and shall be furnished with the plate by the plate manufacturer.
	B. Exterior, exposed work and wet locations: cover plates shall be extra-duty rated (NEC 406.9(B)(1)) galvanized cast ferrous metal, standard size, and shall be single or ganged as indicated on the drawings. Exterior mounted switch and receptacle plat...

	2.6 All devices shall have a hex-head green grounding screw for use in connecting device to green grounding conductor run in the conduit system.
	2.7 All GFI devices shall be the feed through type.
	2.8 All standard duplex receptacles shall be 20-amp, 125 volt rated.
	2.9 All devices subject to use in a wet location shall be listed as weather resistant.
	2.10 All switches shall be rated 20-amp, 120/277 volt.   Toggle switches shall have quiet operating mechanisms without the use of mercury switches.
	3.1 Mounting height shall be as indicated on the Drawings. Coordinate with other trades so that devices will miss equipment installed by others.
	3.2 Where two or more devices are ganged, they shall be in a common box with a ganged plate.
	3.3 All devices shall have a green ground conductor to run parallel with the phase conductor back to the electrical panel.
	3.4 In all areas where carpet is to be installed as finished floor material, unless otherwise specified, the Electrical Contractor will furnish solid brass carpet flanges for installation on floor outlet boxes.  Flanges will be furnished and installed...
	3.5 Provide quantity of 2% spare cover plates of each type to the owner.
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	1.1 Disconnect switches shall be provided where indicated on the drawings, or as required by the National Electrical Code (NEC).
	2.1 Disconnects shall be heavy duty as manufactured by Square D Company, Siemens, Eaton or ABB.
	2.2 Disconnects shall be furnished with factory finish paint and appropriate knockouts for conduit connections.
	2.3 All disconnects shall have side hinged type doors.  Front operated handles will not be permitted.
	2.4 All fused disconnects shall be equipped with positive pressure fuse clips and shall have visible disconnecting blade switches.
	2.5 NEMA 1 enclosures shall be provided where installed indoors.  NEMA 3R enclosures shall be provided where exposed to the elements, unless noted otherwise.
	2.6 All disconnects shall have copper bus.
	2.7 Disconnects shall have provisions for locking in on and off positions.
	2.8 Disconnects shall have defeatable door interlocks that prevent the door from opening when the operating handles is in the “on” position.
	2.9 Disconnects shall have handles whose positions are easily recognizable in the “on” or “off” position.  For safety reasons, padlock shall be provided for switches located in the public areas.
	2.10 Required fuses shall be manufactured by Eaton-Bussman, Littelfuse, Mersen or approved equivalent.
	3.1 Disconnect switches shall be mounted as indicated on the Drawings and shall be independently supported.  Conduits entering the disconnect switch shall not be used to support switches.
	3.2 Where fused disconnect switches are required or shown on the plans, standard fuses shall be used unless the switch protects an individual motor circuit, then dual element fuses shall be used.
	3.3 The electrical contractor shall provide to the owner the spare fuses, 10% of the quantity of fuses used of each type and rating, with a minimum of one set of each type.



