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SECTION 08 71 00  
DOOR HARDWARE 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Hardware for wood, and hollow metal doors. 

B. Hardware for fire-rated doors. 

C. Lock cylinders for doors with balance of hardware specified in other sections. 

D. Thresholds. 

E. Weatherstripping and gasketing. 

1.02 RELATED REQUIREMENTS 

A. Section 07 92 00 - Joint Sealants:  Sealants for setting exterior door thresholds. 

B. Section 08 11 13 - Hollow Metal Doors and Frames. 

C. Section 08 12 13 - Hollow Metal Frames. 

D. Section 08 14 16 - Flush Wood Doors. 

E. Section 08 36 13 - Sectional Doors:  Door hardware, except cylinders. 

F. Section 10 14 00 - Signage:  Additional signage requirements. 

1.03 REFERENCE STANDARDS 

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010. 

B. ASTM E283/E283M - Standard Test Method for Determining Rate of Air Leakage Through 
Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure Differences 
Across the Specimen; 2019. 

C. BHMA A156.1 - Standard for Butts and Hinges; 2021. 

D. BHMA A156.2 - Bored and Preassembled Locks and Latches; 2022. 

E. BHMA A156.3 - Exit Devices; 2020. 

F. BHMA A156.4 - Door Controls - Closers; 2019. 

G. BHMA A156.5 - Cylinders and Input Devices for Locks; 2020. 

H. BHMA A156.6 - Standard for Architectural Door Trim; 2021. 

I. BHMA A156.7 - Template Hinge Dimensions; 2016. 

J. BHMA A156.8 - Door Controls - Overhead Stops and Holders; 2021. 

K. BHMA A156.16 - Auxiliary Hardware; 2018. 

L. BHMA A156.18 - Materials and Finishes; 2020. 

M. BHMA A156.21 - Thresholds; 2019. 

N. BHMA A156.22 - Standard for Gasketing; 2021. 

O. BHMA A156.28 - Standard for Recommended Practices for Mechanical Keying Systems; 2018. 

P. BHMA A156.115 - Hardware Preparation in Steel Doors and Steel Frames; 2016. 

Q. BHMA A156.115W - Hardware Preparation in Wood Doors with Wood or Steel Frames; 2006. 

R. DHI (H&S) - Sequence and Format for the Hardware Schedule; 2019. 

S. DHI (KSN) - Keying Systems and Nomenclature; 2019. 

T. DHI (LOCS) - Recommended Locations for Architectural Hardware for Standard Steel Doors 
and Frames; 2004. 

U. DHI WDHS.3 - Recommended Locations for Architectural Hardware for Flush Wood Doors; 
1993; also, in WDHS-1/WDHS-5 Series, 1996. 
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V. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

W. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017. 

X. ISO 9001 - Quality Management Systems — Requirements; 2015. 

Y. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022. 

Z. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2022. 

AA. UL (DIR) - Online Certifications Directory; Current Edition. 

BB. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition, 
Including All Revisions. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordinate the manufacture, fabrication, and installation of products that door hardware is 
installed on. 

B. Sequence installation to ensure facility services connections are achieved in an orderly and 
expeditious manner. 

C. Preinstallation Meeting:  Convene a preinstallation meeting one week prior to commencing 
work of this section; require attendance by affected installers and the following: 
1. Hardware Installer. 

D. Furnish templates for door and frame preparation to manufacturers and fabricators of products 
requiring internal reinforcement for door hardware. 

E. Keying Requirements Meeting: 
1. Attendance Required: 

a. Contractor. 
b. Owner. 
c. Installer's Architectural Hardware Consultant (AHC). 
d. Manufacturer Representative. 

2. Agenda: 
a. Establish keying requirements. 
b. Verify locksets and locking hardware are functionally correct for project requirements. 
c. Verify that keying and programming complies with project requirements. 
d. Establish keying submittal schedule and update requirements. 

3. Incorporate "Keying Requirements Meeting" decisions into keying submittal upon review 
of door hardware keying system including, but not limited to, the following: 
a. Flow of traffic and extent of security required. 

4. Record minutes and distribute copies within two days after meeting to participants, with 
two copies to Architect, Owner, participants, and those affected by decisions made. 

5. Deliver established keying requirements to manufacturers. 

1.05 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements for submittal procedures. 

B. Product Data:  Manufacturer's catalog literature for each type of hardware, marked to clearly 
show products to be furnished for this project, and includes construction details, material 
descriptions, finishes, and dimensions and profiles of individual components. 

C. Shop Drawings - Door Hardware Schedule:  A detailed listing that includes each item of 
hardware to be installed on each door. 
1. Prepared by or under supervision of Architectural Hardware Consultant (AHC). 
2. Comply with DHI (H&S) using door numbering scheme and hardware set numbers as 

indicated in Contract Documents. 
a. Submit in vertical format. 

3. Include complete description for each door listed. 
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D. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions 
requiring special attention. 

E. Manufacturer's qualification statement. 

F. Installer's qualification statement. 

G. Supplier's qualification statement. 

H. Maintenance Data:  Include data on operating hardware, lubrication requirements, and 
inspection procedures related to preventative maintenance. 

I. Keying Schedule: 
1. Submit three (3) copies of Keying Schedule in compliance with requirements established 

during Keying Requirements Meeting unless otherwise indicated. 

J. Warranty:  Submit manufacturer's warranty and ensure that forms have been completed in 
Owner's name and registered with manufacturer. 

K. Project Record Documents:  Record actual locations of concealed equipment, services, and 
conduit. 

L. Maintenance Materials and Tools:  Furnish the following for Owner's use in maintenance of 
project. 
1. See Section 01 60 00 - Product Requirements, for additional provisions. 
2. Tools:  One set of each special wrench or tool applicable for each different or special 

hardware component, whether supplied by hardware component manufacturer or not. 

1.06 QUALITY ASSURANCE 

A. Standards for Fire-Rated Doors:  Maintain one copy of each referenced standard on site, for 
use by Architect and Contractor. 

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

C. Installer Qualifications:  Company specializing in performing work of the type specified for 
commercial door hardware with at least five years of documented experience. 

D. Supplier Qualifications:  Company with certified Architectural Hardware Consultant (AHC) to 
assist in work of this section. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Package hardware items individually; label and identify each package with door opening code 
to match door hardware schedule. 

1.08 WARRANTY 

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements. 

B. Manufacturer Warranty:  Provide manufacturer warranty against defects in material and 
workmanship for period indicated, from Date of Substantial Completion. Complete forms in 
Owner's name and register with manufacturer. 
1. Closers:  Twenty-five years, minimum. 
2. Exit Devices:  Five years, minimum. 
3. Locksets and Cylinders:  Ten years, minimum. 

 

PART 2  PRODUCTS 

2.01 GENERAL REQUIREMENTS 

A. Provide specified door hardware as required to make doors fully functional, compliant with 
applicable codes, and secure to extent indicated. 

B. Provide individual items of single type, of same model, and by same manufacturer. 

C. Locks:  Provide a lock for each door, unless it's indicated that lock is not required. 
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1. Lock Function:  Provide lock and latch function numbers and descriptions of 
manufacturer's Series. As indicated in hardware sets. 

2. Trim:  Provide lever handle or pull trim on outside of each lock, unless otherwise indicated. 
3. Strikes: 

a. Finish:  To match lock or latch. 
b. Curved-Lip Strikes:  Provide as standard, with extended lip to protect frame, unless 

otherwise indicated. 

D. Closers: 
1. Provide door closer on each exterior door, unless otherwise indicated. 
2. Provide door closer on each fire-rated and smoke-rated door. 
3. Spring hinges are not an acceptable self-closing device, unless otherwise indicated. 

E. Overhead Stops and Holders (Door Checks): 
1. Provide overhead stops where indicated in hardware sets. 
2. Overhead Stop is not required if positive stop feature is specified for door closer; positive 

stop feature of door closer is not an acceptable substitute for a stop, unless otherwise 
indicated. 

3. Overhead stop is not required if a floor or wall stop has been specified for the door. 

F. Drip Guards:  Provide at head of out swinging exterior doors, where indicated in hardware sets. 

G. Thresholds: 
1. Interior Applications:  Provide when specified at interior doors for transition between two 

different floor types, and over building expansion joints, unless otherwise indicated. 
2. Exterior Applications:  Provide at each exterior door, unless otherwise indicated. 

H. Weatherstripping and Gasketing: 
1. Provide weatherstripping on each exterior door at head, jambs, and meeting stiles of door 

pairs, unless otherwise indicated. 
2. Provide door bottom sweep on each exterior door, unless otherwise indicated. 

I. Fasteners: 
1. Provide fasteners of proper type, size, quantity, and finish that comply with commercially 

recognized standards for proposed applications. 
a. Aluminum fasteners are not permitted. 
b. Provide Phillips flat-head screws with heads finished to match door surface hardware 

unless otherwise indicated. 
2. Provide machine screws for attachment to reinforced hollow metal and aluminum frames. 

a. Self-drilling (Tek) type screws are not permitted. 
3. Provide stainless steel machine screws and lead expansion shields for concrete and 

masonry substrates. 
4. Provide wall grip inserts for hollow wall construction. 
5. Fire-Resistance-Rated Applications:  Comply with NFPA 80. 

a. Provide wood or machine screws for hinges mortised to doors or frames, strike plates 
to frames, and closers to doors and frames. 

b. Provide steel through bolts for attachment of surface mounted closers, hinges, or exit 
devices to door panels unless proper door blocking is provided. 

2.02 PERFORMANCE REQUIREMENTS 

A. Provide door hardware products that comply with the following requirements: 
1. Applicable provisions of federal, state, and local codes. 
2. Accessibility:  ADA Standards and ICC A117.1. 
3. Fire-Resistance-Rated Doors:  NFPA 80, listed and labeled by qualified testing agency for 

fire protection ratings indicated, based on testing at positive pressure in accordance with 
NFPA 252 or UL 10C. 

4. Hardware on Fire-Resistance-Rated Doors:  Listed and classified by UL (DIR) as suitable 
for application indicated. 



Heard County Fire Station #5                  Door Hardware                    08 7100 
GSSTJ Project No. 22125                                                                                                 Issued:  02/01/24 
 

08 71 00 – DOOR HARDWARE            Page 5 of 18 

5. Hardware Preparation for Steel Doors and Steel Frames:  BHMA A156.115. 
6. Hardware Preparation for Wood Doors with Wood or Steel Frames:  BHMA A156.115W. 

2.03 HINGES 

A. Manufacturers:  Conventional butt hinges. 
1. BEST; dormakaba Group: www.bestaccess.com/#sle. 
2. PBB. 
3. McKinney. 

B. Properties: 
1. Butt Hinges:  As applicable to each item specified. 

a. Standard Weight Hinges:  Minimum of two (2) permanently lubricated non-detachable 
bearings. 

b. Heavy Weight Hinges:  Minimum of four (4) permanently lubricated bearings on 
heavy weight hinges. 

c. Template screw hole locations. 
d. Bearing assembly installed after plating. 
e. Bearings:  Exposed fully hardened bearings. 
f. Bearing Shells:  Shapes consistent with barrels. 
g. Pins:  Easily seated, non-rising pins. 

1) Fully plated hinge pins. 
2) Non-Removable Pins:  Slotted stainless steel screws. 

h. UL 10C listed for fire-resistance-rated doors. 

C. Sizes:  See Door Hardware Schedule. 
1. Hinge Widths:  As required to clear surrounding trim. 
2. Sufficiently sized to allow 180 degree swing of door. 

D. Finishes:  See Door Hardware Schedule. 
1. Fully polished hinges; front, back, and barrel. 

E. Grades: 
1. Butt Hinges:  Comply with BHMA A156.1 and BHMA A156.7  for templated hinges. 
2. Comply with BHMA A156.18 Materials and Finishes. 

F. Material:  Base metal as indicated for each item by BHMA material and finish designation. 

G. Types: 
1. Butt Hinges:  Include full mortise hinges. 

H. Quantities: 
1. Butt Hinges:  Three (3) hinges per leaves up to 90 inches in height. Add one (1) for each 

additional 30 inches in height or fraction thereof. 
a. Hinge weight and size unless otherwise indicated in hardware sets: 

1) For doors up to 36 inches wide and up to 1-3/4 inches thick provide hinges with 
a minimum thickness of 0.134 inch and a minimum of 4-1/2 inches in height. 

2) For doors from 36 inches wide up to 42 inches wide and up to 1-3/4 inches thick 
provide hinges with a minimum thickness of 0.145 inch and a minimum of 4-1/2 
inches in height. 

3) For doors from 42 inches wide up to 48 inches wide and up to 1-3/4 inches thick 
provide hinges with a minimum thickness of 0.180 inch and a minimum of 5 
inches in height. 

4) For doors greater than 1-3/4 inches thick provide hinges with a minimum 
thickness of 0.180 inch and a minimum of 5 inches in height. 

I. Applications:  At swinging doors. 
1. Provide non-removable pins at out-swinging doors with locking hardware and all exterior 

doors. 

J. Products: 
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1. Butt Hinges: 
a. Ball Bearing, Five (5) Knuckle. FBB Series 

2.04 EXIT DEVICES 

A. Manufacturers: 
1. dormakaba; dormakaba Group:  www.dormakaba.com/us-en/#sle. 
2. BEST, dormakaba Group:  www.bestaccess.com/#sle. 
3. Sargent. 

B. Properties: 
1. Actuation:  Push Pad 
2. Chassis: 

a. Construction:  Investment cast steel, zinc dichromate plated. 
b. Compatibility:  Standard Stile and Narrow Stile doors. 

3. Touchpads:  'T” style metal touchpads and rail assemblies with matching chassis covers 
end caps. 

4. Latch Bolts:  Stainless steel deadlocking with 3/4 inch projection using latch bolt. 
5. Lever Design: Match project standard lockset trims. 
6. Cylinder:  Include where cylinder dogging or locking trim is indicated. 
7. Strike as recommended by manufacturer for application indicated. 
8. Sound dampening on touch bar. 
9. Dogging: 

a. Non-Fire-Resistance-Rated Devices:  Cylinder dogging. 
b. Fire-Resistance-Rated Devices:  Manual dogging not permitted. 

10. Touch bar assembly on wide style exit devices to have a 1/4 inch clearance to allow for 
vision frames. 

11. All exposed exit device components to be of architectural metals and “true” architectural 
finishes. 

12. Handing:  Field-reversible. 
13. Fasteners on Back Side of Device Channel:  Concealed - exposed fasteners not allowed. 
14. Vertical Latch Assemblies' Operation:  Gravity, without use of springs. 

C. Grades:  Complying with BHMA A156.3, Grade 1. 

D. Standards Compliance: 
1. Provide UL (DIR) listed exit device assemblies for fire-resistance-rated doors. 
2. Comply with UL 10C. 

E. Products: 
1. 9000 Series 

2.05 LOCK CYLINDERS 

A. Manufacturers: 
1. dormakaba; dormakaba Group:  www.dormakaba.com/us-en/#sle. 
2. Best. 
3. Sargent. 

B. Properties: 
1. Lock Cylinders:  Provide key access on outside of each lock, unless otherwise indicated. 

a. Provide cylinders from same manufacturer as locking device. 
b. Provide cams and/or tailpieces as required for locking devices. 
c. Provide cylinders with appropriate format conventional cores where indicated. 

C. Grades: 
1. Standard Security Cylinders:  Comply with BHMA A156.5. 

D. Material: 
1. Manufacturer's standard corrosion-resistant brass alloy. 
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E. Types:  As applicable to each item specified. 

F. Applications:  At locations indicated in hardware sets. 

G. Products: 
1. Rim/mortise. See hardware sets. 

2.06 CYLINDRICAL LOCKS 

A. Manufacturers: 
1. dormakaba; dormakaba Group:  www.dormakaba.com/us-en/#sle. 
2. Schlage. 
3. Sargent 

B. Properties: 
1. Mechanical Locks: 

a. Fitting modified ANSI A115.2 door preparation. 
b. Door Thickness Fit:  1-3/8 inches to 2-1/4 inches thick doors. 
c. Construction:  Hub, side plate, shrouded rose, locking pin to be a one-piece casting 

with a shrouded locking lug. 
1) Through-bolted anti-rotational studs. 

d. Bored Hole:  2-1/8 inch diameter. 
e. Backset:  5 inches unless otherwise indicated. 
f. Latch:  Single piece tail-piece construction. 

1) Latchbolt Throw:  1/2 inch, minimum. 
g. Cylinders: 

1) Cylinder Core Types:  Locks capable of supporting manufacturers' cores, as 
applicable. 
(a) Conventional. 

h. Lever Trim: 
1) Style:  See Door Hardware Schedule. 
2) Outside Lever Sleeve:  Seamless one-piece construction. 

C. Finishes:  See Door Hardware Schedule. 
1. Core Faces:  Match finish of lockset. 

D. Grades:  Comply with BHMA A156.2, Grade 1. 

E. Material:  Manufacturer's standard for specified lock. 

F. Products:  Cylindrical locks, including mechanical types. 
1. QCL100 (Grade 1). 

2.07 CLOSERS 

A. Manufacturers: 
1. dormakaba; dormakaba Group:  www.dormakaba.com/us-en/#sle. 
2. Best 
3. Sargent. 

B. Properties: 
1. Surface Mounted Closers:  Manufacturer's standard. 

a. Construction:  R14 high silicon aluminum alloy. 
b. Mechanism:  Separate tamper-resistant  adjusting valves for closing and latching 

speeds. 
c. Hydraulic Fluid:  All-weather type. 
d. Arm Assembly:  Standard for product specified. 

1) Include hold-open, integral stop, or spring-loaded stop feature, as specified in 
Door Hardware Schedule. 

2) Parallel arm to be a heavy-duty rigid arm. 
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3) Where “IS” or “S-IS” arms are specified in hardware sets, if manufacturer does 
not offer this arm provide a regular arm mount closer in conjunction with a 
heavy-duty overhead stop equal to a dormakaba 700/900 Series. 

e. Covers: 
1) Type:  Standard for product selected. 

(a) Full. 
2) Material:  Plastic. 
3) Finish:  Painted. 

C. Grades: 
1. Closers:  Comply with BHMA A156.4, Grade 1. 

a. Underwriters Laboratories Compliance: 
1) Product Listing:  UL (DIR) and ULC for use on fire-resistance-rated doors. 

(a) UL 228 - Door Closers-Holders, With or Without Integral Smoke Detectors. 
b. Testing Standards Compliance:  Meeting requirements of UL 10C for positive 

pressure. 

D. Types: 
1. Rack-and-pinion, surface-mounted. 1-1/2 inches minimum bore. 

E. Options: 
1. Delayed action, adjustable with an independent valve. 

F. Installation: 
1. Mounting:  Includes surface mounted installations. 
2. Mount closers on non-public side of door and stair side of stair doors unless otherwise 

noted in hardware sets. 
3. At out swinging exterior doors, mount closer on interior side of door. 
4. Provide adapter plates, shim spacers, and blade stop spacers as required by frame and 

door conditions. 
5. Where an overlapping astragal is included on pairs of swinging doors, provide coordinator 

to ensure door leaves close in proper order. 

G. Products: 
1. Surface Mounted: 

a. 8900. 

2.08 OVERHEAD STOPS AND HOLDERS 

A. Manufacturers: 
1. dormakaba; dormakaba Group:  www.dormakaba.com/us-en/#sle. 
2. Architectural Builders Hardware Mfg. (ABH): www.abhmfg.com/#sle. 
3. Glynn Johnson. 

B. Properties: 

C. Sizes:  Manufacturer’s standard for the application. 

D. Finishes: 
1. Arms and Brackets:  Zinc-plated. 

E. Grades:  As applicable to item specified. 
1. Comply with BHMA A156.8, Grade 1. 

F. Material:  Base metal as indicated for each item by BHMA material and finish designation. 
1. Track Channel:  Extruded aluminum alloy. 
2. Slide Block:  Machined from solid brass alloy. 

G. Types: 
1. Surface-applied. 

H. Products: 
1. Surface Overhead Stops and Holders: 
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a. 700 Standard Duty. 

2.09 PROTECTION PLATES 

A. Manufacturers: 
1. Trimco:  www.trimcohardware.com/#sle. 
2. Burns. 
3. Rockwood. 

B. Properties: 
1. Plates: 

a. Armor Plates:  Provide on bottom half of push side or pull side of doors, where shown 
in hardware sets. 
1) Size:  36 inches high by 2 inches less than door width (LDW) on push side and 1 

inch LDW on pull side of door. 
b. Kick Plates:  Provide along bottom edge where indicated. 

1) Size:  10 inches high by 2 inches less than door width (LDW) on push side of 
door. 

c. Mop Plates:  Provide along bottom edge of pull side of doors where indicated. 
1) Size:  6 inches high by 1 inch less than door width (LDW) on pull side of door. 

d. Edges:  Beveled, on four (4) unless otherwise indicated. 

C. Grades:  Comply with BHMA A156.6. 

D. Material:  As indicated for each item by BHMA material and finish designation. 
1. Metal Properties:  Stainless steel. 

a. Metal, Standard Duty:  Thickness 0.050 inch, minimum. 

E. Installation: 
1. Fasteners:  Countersunk screw fasteners 

F. Products: 
1. KA050, K0050, KM050. 

2.10 STOPS AND HOLDERS 

A. Manufacturers: 
1. Trimco:  www.trimcohardware.com/#sle. 
2. Burns. 
3. Rockwood. 

B. General:  Provide overhead stop/holder when wall or floor stop is not feasible. 

C. Grades: 
1. Wall Bumpers:  Comply with BHMA A156.16 and Resilient Material Retention Test as 

described in this standard. 

D. Material:  Base metal as indicated for each item by BHMA material and finish designation. 

E. Types: 
1. Wall Bumpers:  Bumper, concave, wall stop. 

F. Installation: 
1. Non-Masonry Walls:  Confirm adequate wall reinforcement has been installed to allow 

lasting installation of wall bumpers. 

G. Products: 
1. Wall Bumpers. 1270CVSV 

2.11 THRESHOLDS 

A. Manufacturers: 
1. National Guard Products, Inc:  www.ngpinc.com/#sle. 
2. Reese. 
3. Zero. 
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B. Properties: 
1. Threshold Surface:  Fluted horizontal grooves across full width. 

C. Grades:  Thresholds:  Comply with BHMA A156.21. 

D. Material:  Base metal as indicated for each item by BHMA material and finish designation. 
1. Threshold Assemblies:  Aluminum. 

E. Types:  As applicable to project conditions.  Provide barrier-free type at every location where 
specified. 
1. Bumper Seal Thresholds with Gasket:  Use neoprene gaskets. 

F. Products: 
1. 425, 896N. 

2.12 WEATHERSTRIPPING AND GASKETING 

A. Manufacturers: 
1. National Guard Products, Inc:  www.ngpinc.com/#sle. 
2. Reese. 
3. Zero. 

B. Properties: 
1. Weatherstripping Air Leakage Performance:  Not exceeding 0.3 cfm/sq ft of door opening 

at 0.3 inches of water pressure differential for single doors, and 0.5 cfm/sq ft of door area 
at 0.3 inches of water pressure differential for double doors for gasketing other than 
smoke control, as tested according to ASTM E283/E283M; with resilient or flexible seal 
strips that are easily replaceable and readily available from stocks maintained by 
manufacturer. 

2. Adhesive-Backed Perimeter Gasketing:  Silicone or Siloxane gasket material applied to 
frame with self- adhesive. 

3. Rigid, Housed, Perimeter Gasketing: Sponge neoprene gasket material held in place by 
aluminum housing; fastened to frame stop with screws. 

4. Door Sweeps:  Neoprene gasket material held in place by flat aluminum housing or flange; 
surface mounted to face of door with screws. 

5. Door Shoes:  Thermoplastic elastomer gasket material held in place by metal retainer; 
mounted to bottom edge of door with screws. 
a. Mounting: Surface mounted on bottom edge of door. 
b. Extended Housing:  One side of door. 

6. Automatic Door Bottoms:  Sponge neoprene gasket material held in place by aluminum 
housing that automatically drops to form seal when door is closed. 
a. Mounting: Mortised into bottom of door. 

C. Grades:  Comply with BHMA A156.22. 

D. Products: 
1. Weatherstripping:  See Door Hardware Schedule. 
2. Smoke Seals:  See Door Hardware Schedule. 
3. Door Bottom Seals: 

a. Door Sweeps:  See Door Hardware Schedule. 
b. Door Bottoms:  See Door Hardware Schedule. 
c. Door Shoes:  See Door Hardware Schedule. 
d. Automatic Door Bottoms:  See Door Hardware Schedule. 

2.13 MISCELLANEOUS ITEMS 

A. Manufacturers: 
1. Trimco:  www.trimcohardware.com/#sle. 
2. Burns. 
3. Rockwood 

B. Properties: 
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1. Coat Hooks:  Provide on room side of door, screw fastened. 
a. Material:  Brass. 

2. Silencers:  Provide at equal locations on door frame to mute sound of door's impact upon 
closing. 
a. Single Door:  Provide three on strike jamb of frame. 
b. Pair of Doors:  Provide two on head of frame, one for each door at latch side. 
c. Material:  Rubber, gray color. 

C. Products: 
1. Coat Hooks. 

a. 3071. 
2. Silencers. 

a. 1229A. 

2.14 KEYS AND CORES 

A. Manufacturers: 
1. BEST, dormakaba Group:  www.bestaccess.com/#sle. 
2. dormakaba; dormakaba Group:  www.dormakaba.com/us-en/#sle. 

B. Properties:  Complying with guidelines of BHMA A156.28. 
1. Provide small format interchangeable core. 
2. Provide keying information in compliance with DHI (KSN) standards. 
3. Keying Schedule: Arrange for a keying meeting, with Architect, Owner and hardware 

supplier, and other involved parties to ensure locksets and locking hardware, are 
functionally correct and keying complies with project requirements. 

4. Keying:  Master keyed. 
5. Include construction keying. 
6. Supply keys in following quantities: 

a. Master Keys:  4 each. 
b. Construction Master Keys:  6 each. 
c. Construction Keys:  15 each. 
d. Construction Control Keys:  2 each. 
e. Change Keys:  2 each for each keyed core. 

7. Provide key collection envelopes, receipt cards, and index cards in quantity suitable to 
manage number of keys. 

8. Deliver keys with identifying tags to Owner by security shipment direct from manufacturer. 
9. Permanent Keys and Cores:  Stamped with applicable key marking for identification. Do 

not include actual key cuts within visual key control marks or codes. Stamp permanent 
keys "Do Not Duplicate." 

10. Include installation of permanent cores and return construction cores to hardware supplier. 
Construction cores and keys to remain property of hardware supplier. 

C. Products: 
1. Conventional Core; 6-Pin, Master Keyed. 

2.15 FINISHES 

A. Finishes:  Identified in Hardware Sets. 

 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that doors and frames are ready to receive this work; labeled, fire-rated doors and frames 
are properly installed, and dimensions are as indicated on shop drawings. 

B. Correct all defects prior to proceeding with installation. 

C. Verify that electric power is available to power operated devices and of correct characteristics. 
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3.02 INSTALLATION 

A. Install hardware in accordance with manufacturer's instructions and applicable codes. 

B. Install hardware using the manufacturer’s fasteners provided.  Drill and tap all screw holes 
located in metallic materials.  Do not use “Riv-Nuts” or similar products. 

C. Install hardware on fire-rated doors and frames in accordance with applicable codes and NFPA 
80. 

D. Use templates provided by hardware item manufacturer. 

E. Do not install surface mounted items until application of finishes to substrate are fully 
completed. 

F. Wash down masonry walls and complete painting or staining of doors and frames. 

G. Complete finish flooring prior to installation of thresholds. 

H. Door Hardware Mounting Heights:  Distance from finished floor to center line of hardware 
item.  As indicated in following list, unless noted otherwise in Door Hardware Schedule or on 
drawings. 
1. For Steel Doors and Frames:  Install in compliance with DHI (LOCS) recommendations. 
2. For Steel Door Frames:  See Section 08 12 13. 
3. For Wood Doors:  Install in compliance with DHI WDHS.3 recommendations. 
4. Flush Wood Doors:  See Section 08 14 16. 
5. Mounting heights in compliance with ADA Standards: 

a. Locksets:  40-5/16 inch. 
b. Exit Devices:  40-5/16 inch. 

I. Set exterior door thresholds with full-width bead of elastomeric sealant at each point of contact 
with floor providing a continuous weather seal.  Anchor thresholds with stainless steel 
countersunk screws. 

J. Include in installation for existing doors and frames any necessary field modification and field 
preparation of doors and frames for new hardware.  Provide necessary fillers, reinforcements, 
and fasteners for mounting new hardware and to cover existing door and frame preparations. 

3.03 FIELD QUALITY CONTROL 

A. Perform field inspection and testing under provisions of Section 01 40 00 - Quality 
Requirements. 

3.04 ADJUSTING 

A. Adjust work under provisions of Section 01 70 00 - Execution and Closeout Requirements. 

B. Adjust hardware for smooth operation. 

C. Adjust gasketing for complete, continuous seal; replace if unable to make complete seal. 

3.05 CLEANING 

A. Clean finished hardware in accordance with manufacturer's written instructions after final 
adjustments have been made. 

B. Clean adjacent surfaces soiled by hardware installation activities. 

C. Replace items that cannot be cleaned to manufacturer's level of finish quality at no additional 
cost. 

3.06 PROTECTION 

A. Protect finished Work under provisions of Section 01 70 00 - Execution and Closeout 
Requirements. 

B. Do not permit adjacent work to damage hardware or finish. 

3.07 HARDWARE SETS 
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Manufacturer List 
 
Code Name       
DM Dormakaba 
NA National Guard Products 
ST BEST Hinges and Sliding 
TR Trimco 
 
 
Option List 
 
Code Description       
10-24 SSMS/LA STAINLESS MACHINE SCREWS/LEAD ANCHOR 
B4E-HEAVY-AP BEVELED 4 EDGES - ARMOR PLATES 
B4E-HEAVY-KP BEVELED 4 EDGES - KICK PLATES 
CSK COUNTER SINKING OF KICK and MOP PLATES 
CSK-AP COUNTER SINKING OF ARMOUR PLATES 
END CAPS Set of End Caps 
MKD Master Keyed 
UL Rated - Stamp UL Rated - Stamp 
 
 
Finish List 
 
Code Description       
26D Satin Chrome 
32D Satin Stainless Steel 
626 Satin Chromium Plated 
630 Satin Stainless Steel 
689 Aluminum Painted 
AL Aluminum 
GREY Grey 
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Hardware Sets 
 
 
 
Set #01 - EXT.HM 
 Doors: 101A, 105B, 114, 118, 123G, 123H 
 
3 Hinges FBB199 4.5" x 4.5" NRP 32D ST 
1 Lockset (Entry) C153D LCC MKD 626 DM 
1 Closer 8916 S-DS 689 DM 
1 Kick Plate K0050 8" X 2" LDW B4E CSK 630 TR 
1 Gasketing 127NA (Head & Jambs)  NA 
1 Drip Cap 16 A - 4" ODW  NA 
1 Door Sweep C627 A  NA 
1 Saddle Threshold 425 36" 10-24 SSMS/LA AL NA 
  
Set #02 - EXT.HM. 
 Doors: 104B 
 
3 Hinges FBB199 4.5" x 4.5" NRP 32D ST 
1 Lockset (Entry) C153D LCC MKD 626 DM 
1 Closer 8916 SPA 689 DM 
1 Kick Plate K0050 8" X 2" LDW B4E CSK 630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 127NA (Head & Jambs)  NA 
1 Drip Cap 16 A - 4" ODW  NA 
1 Door Sweep C627 A  NA 
1 Saddle Threshold 425 36" 10-24 SSMS/LA AL NA 
 
Set #03 - EXT.HM 
 Doors: 122 
 
3 Hinges FBB199 4.5" x 4.5" NRP 32D ST 
1 Lockset (Storeroom) C180D LCC MKD 626 DM 
1 Closer 8916 S-DS 689 DM 
1 Kick Plate K0050 8" X 2" LDW B4E CSK 630 TR 
1 Gasketing 127NA (Head & Jambs)  NA 
1 Drip Cap 16 A - 4" ODW  NA 
1 Door Sweep C627 A  NA 
1 Saddle Threshold 425 36" 10-24 SSMS/LA AL NA 
 
Set #04 -  
 Doors: 113 
 
3 Butt Hinge FBB168 4.5" x 4.5" 26D ST 
1 Exit Device 9300A 630 DM 
1 Exit Trim (Passage) YC23 630 DM 
1 Closer 8916 AF89P 689 DM 
1 Kick Plate K0050 8" X 2" LDW B4E CSK 630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 5050B (Head & Jambs)  NA 
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Set #05 - INT.UL.WD. 
 Doors: 120A, 120B 
 
3 Butt Hinge FBB168 4.5" x 4.5" 26D ST 
1 Exit Device F9300A 630 DM 
1 Exit Trim (Passage) YC23 630 DM 
1 Closer 8916 AF89P 689 DM 
1 Kick Plate K0050 8" X 2" LDW B4E CSK 630 TR 
1 Mop Plate KM050 6" X 1" LDW B4E CSK 630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 5050B (Head & Jambs)  NA 
1 Door Sweep 200 NA 36"  NA 
1 Threshold 896 N 36" 10-24 SSMS/LA AL NA 
 
Set #06 - INT.UL.WD. 
 Doors: 105A 
 
3 Butt Hinge FBB168 4.5" x 4.5" 26D ST 
1 Passage Set C125 LCC 626 DM 
1 Closer 8916 AF89P 689 DM 
1 Kick Plate K0050 8" X 2" LDW B4E CSK 630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 5050B (Head & Jambs)  NA 
 
Set #07 - INT.UL.WD. 
 Doors: 121 
 
3 Hinges FBB199 4.5" x 4.5" 32D ST 
1 Passage Set C125 LCC 626 DM 
1 Closer 8916 IS 689 DM 
2 Armor Plate KA050 36" x 2" LDW B4E CSK UL-Stamp 630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 5050B (Head & Jambs)  NA 
1 Door Shoe 13 T6A 36"  NA 
1 Saddle Threshold 425 36" 10-24 SSMS/LA AL NA 
 
Set #08 - INT.UL.WD. 
 Doors: 119 
 
3 Hinges FBB199 4.5" x 4.5" 32D ST 
1 Lockset (Storeroom) C180D LCC MKD 626 DM 
1 Closer 8916 IS 689 DM 
2 Armor Plate KA050 36" x 2" LDW B4E CSK UL-Stamp 630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 5050B (Head & Jambs)  NA 
1 Door Shoe 13 T6A 36"  NA 
1 Saddle Threshold 425 36" 10-24 SSMS/LA AL NA 
 
Set #09 -  
 Doors: 104A 
 
3 Hinges FBB199 4.5" x 4.5" 32D ST 
1 Passage Set C125 LCC 626 DM 
1 Closer 8916 AF89 689 DM 
1 Kick Plate K0050 8" X 2" LDW B4E CSK 630 TR 
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1 Wall Bumper 1270CVSV 626 TR 
3 Silencer 1229A GREY TR 
 
Set #10 -  
 Doors: 109 
 
3 Hinges FBB199 4.5" x 4.5" 32D ST 
1 Passage Set C125 LCC 626 DM 
1 Closer 8916 AF89 689 DM 
1 Kick Plate K0050 8" X 2" LDW B4E CSK 630 TR 
1 Mop Plate KM050 6" X 1" LDW B4E CSK 630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 5050B (Head & Jambs)  NA 
 
Set #11 -  
 Doors: 101B 
 
3 Butt Hinge FBB168 4.5" x 4.5" NRP 26D ST 
1 Lockset (Classroom) C170D LCC 626 DM 
1 Closer 8916 AF89 689 DM 
1 Kick Plate K0050 8" X 2" LDW B4E CSK 630 TR 
1 Wall Bumper 1270CVSV 626 TR 
3 Silencer 1229A GREY TR 
  
NOTE: Verify lock handing and locking function requirements with Owner. 
 
Set #12 -  
 Doors: 117 
 
3 Butt Hinge FBB179 4.5" x 4.5" NRP 26D ST 
1 Lockset (Storeroom) C180D LCC MKD 626 DM 
1 Overhead Stop 702 S 626 DM 
1 Coat Hook 3071 630 TR 
3 Silencer 1229A GREY TR 
 
Set #13 -  
 Doors: 116 
 
3 Butt Hinge FBB179 4.5" x 4.5" NRP 26D ST 
1 Lockset (Storeroom) C180D LCC MKD 626 DM 
1 Wall Bumper 1270CVSV 626 TR 
1 Coat Hook 3071 630 TR 
3 Silencer 1229A GREY TR 
 
Set #14 -  
 Doors: 103 
 
3 Butt Hinge FBB179 4.5" x 4.5" NRP 26D ST 
1 Lockset (Storeroom) C180D LCC MKD 626 DM 
1 Overhead Stop 702 S 626 DM 
1 Kick Plate K0050 8" X 2" LDW B4E CSK 630 TR 
3 Silencer 1229A GREY TR 
 
 
 



Heard County Fire Station #5 
Franklin, GA 
 

08 71 00 – DOOR HARDWARE            Page 17 of 18 

 
Set #15 -  
 Doors: 111 
 
3 Butt Hinge FBB179 4.5" x 4.5" 26D ST 
1 Lockset (Storeroom) C180D LCC MKD 626 DM 
1 Wall Bumper 1270CVSV 626 TR 
1 Coat Hook 3071 630 TR 
3 Silencer 1229A GREY TR 
 
Set #16 -  
 Doors: 112, 124 
 
3 Butt Hinge FBB179 4.5" x 4.5" 26D ST 
1 Lockset (Storeroom) C180D LCC MKD 626 DM 
1 Kick Plate K0050 8" X 2" LDW B4E CSK 630 TR 
1 Wall Bumper 1270CVSV 626 TR 
3 Silencer 1229A GREY TR 
 
Set #17 -  
 Doors: 102, 110 
 
3 Hinges FBB199 4.5" x 4.5" 32D ST 
1 Privacy Set C140 LCC 626 DM 
1 Closer 8916 AF89 689 DM 
1 Kick Plate K0050 8" X 2" LDW B4E CSK 630 TR 
1 Mop Plate KM050 6" X 1" LDW B4E CSK 630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Coat Hook 3071 630 TR 
1 Gasketing 5050B (Head & Jambs)  NA 
 
Set #18 -  
 Doors: 106, 107, 108 
 
3 Butt Hinge FBB168 4.5" x 4.5" 26D ST 
1 Privacy Set C140 LCC 626 DM 
1 Kick Plate K0050 8" X 2" LDW B4E CSK 630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Coat Hook 3071 630 TR 
1 Gasketing 5050B (Head & Jambs)  NA 
1 Auto Door Bottom 422 N 36" END CAPS  NA 
 
Set #19 - OVERHEAD DOOR 
 Doors: 123A, 123B, 123C, 123D, 123E, 123F 
  
NOTE: Hardware provided by Overhead Door Manufacturer / Supplier. 
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Opening List 
 
Opening Hdw Set Opening Label 
101A 01    
101B 11    
102 17    
103 14    
104A 09    
104B 02    
105A 06 90   
105B 01    
106 18    
107 18    
108 18    
109 10    
110 17    
111 15    
112 16    
113 04    
114 01    
116 13    
117 12    
118 01    
119 08 45   
120A 05    
120B 05 45   
121 07 45   
122 03    
123A 19    
123B 19    
123C 19    
123D 19    
123E 19    
123F 19    
123G 01    
123H 01    
124 16    
 

 

 

 

 

END OF SECTION 08 71 00 
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SECTION 21 0000
FIRE PROTECTION

PART 1 - GENERAL
1.01 MECHANICAL-GENERAL

A. Section 23 0010 is applicable.
1.02 SCOPE OF WORK:

A. Sprinkler systems: The entire system, throughout the new building is part of this Division.
B. The building shall be equipped throughout with an automatic sprinkler system conforming to

NFPA 13.
1.03 PIPING AND ACCESSORIES

A. Refer to Section  22 1000.
1.04 SUPPORTS AND FOUNDATIONS

A. Refer to Section 23 0520.
1.05 REFERENCE STANDARDS

A. This installation shall comply with the following codes and regulations:
1. Local City and County Requirements
2. Rules and Regulations of the Safety Fire Commissioner (State of Georgia)
3. NFPA #13, NFPA #24, NPFA #14.

1.06 DRAWINGS
A. The work shall be shown on drawings provided by the Architect.

1.07 CODES AND REGULATIONS:
A. Attention is called to the fact that all work shall be done in accordance with all applicable County

regulations and requirements, which shall be considered as minimum requirements.
1.08 SHOP DRAWINGS:

A. Shop drawings shall be submitted on the following items:
1. Sprinkler Head Layout
2. Piping Systems
3. Sprinkler Equipment
4. Sprinkler System Hydraulic Calculations
5. Hangers
6. Valves
7. Sprinkler Heads

1.09 SPRINKLER SHOP DRAWINGS:
A. Detailed and dimensioned shop drawings for the installation of the work shall be prepared and

submitted for approval. The layout drawings shall be new drawings prepared by the Contractor
and shall not be reproductions of the Architect's drawings. In preparing shop drawings, check
project drawings to avoid interference with structural features and the work of other trades, and
immediately call to the attention of the Architect any interference for clarification.

B. Submit sprinkler head layout to the Architect for approval prior to design development of fire
suppression system.

C. Shop drawings shall be on same size sheet as building plans and shall include floor layouts
drawn to a scale of 1/8" - 1'0", showing all equipment and piping installed under this section. For
critical /areas, provide section drawings to a minimum scale of 1/4" - 1'0". Layout shop drawings
shall be given a drawing number, which shall be retained throughout all revisions.

D. All shop drawings submitted shall be reviewed by the Rating Bureau of Conformance with NFPA
#13 and approved by the Fire Marshal prior to submittal to the Architect for approval. Submit
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sufficient prints to the Architect for approval. Submit sufficient prints so that the Architect may
retain three copies.

1.10 MOTORS AND OTHER ELECTRICAL EQUIPMENT:
A. Refer to Section 23 0010.
B. Alarms: Division 26 provides for the wiring of all flow switches and valve supervisor switches.

1.11 CHARTS AND TAGS:
A. Provide three (3) sets of charts or diagrams showing outline plans of the structures and the

essential features of the several systems including all piping, equipment, valves and controls.
B. All valves, dampers and controls shall be designated by distinguishing numbers on the charts or

diagrams. Provide stamped brass tags for all designated items with numbers corresponding to
those on the charts.

C. The tags shall not be less than 3” in diameter with depressed black numbers of 1” height. They
shall be fastened to valves and controls with approved brass chains and hooks.

D. All auxiliary drain and inspectors test valves hall have a 2" x 6" red sign with white letters
"AUXILIARY DRAIN" or "INSPECTORS TEST". Seton Name Plate Company Fig. SPB or equal.

1.12 PERMITS, INSPECTIONS, UTILITY CONNECTIONS:
A. The Contractor shall secure and pay for all permits, fees, inspections and utility connections

costs.
1.13 SYSTEM:

A. The building is to be a completely sprinklered building meeting NFPA #13 requirements.
B. The building shall be classified as Light Hazard, except as follows. The Light Hazard System

shall be hydraulically designed and shall be based on 0.10 GPM density for a maximum area of
1500 square feet. The Truck Bay, shall be Ordinary Hazard Group I hydraulically designed for
0.15 GPM/square foot density for an area of 1500 square feet.

C. Sprinkler contractor shall conduct flow and pressure test, including recording pressure for 24
hours. Calculations shall include 10 psi cushion and adjustment to both the static and the
residual, and shall be made based on the lowest pressure recorded. Spikes in the pressure
recording with less than 30 minutes duration shall not be considered.

D. The contractor shall be responsible for coordinating with all trades.
E. Areas subject to freezing shall be provided with a dry pipe system.

1.14 PIPE AND FITTINGS:
A. Any one piping system may employ a variety of fittings and materials depending upon size and

system pressure.
B. Welded fittings shall be long radii. Weld-o-lets and threaded-o-lets may be used if the main is

two sizes larger than branch. Fish mouths, shaped nipples or miter cut fittings shall not be used.
C. Mechanical couplings methods by Victaulic or Grinnell may be used. Steel pipe with wall

thickness less than Schedule 40 shall not be joined by threaded couplings, or fittings.
PART 2 - PRODUCTS
2.01 PIPE, FITTINGS VALVES:

A. All pipe and fittings to meet or exceed the maximum working pressure of the system at the point
of installation, but not less than 175 psi.

B. Pipe:
1. Pipe shall be black welded or seamless, ASTM A 135. Weights and schedules as

permitted in NFPA, except thin wall pipes less than Schedule 40 shall not be threaded.
2. Fittings:

a. Cast iron screwed fittings:  ANSI B 16.4-1971.
b. Cast iron pipe flanges and flange fittings:  ANSI B 16.1-1967.
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c. Factory made wrought steel, butt-weld fittings: ANSI B 16.9-1961.
d. Forged steel fittings, socket welded and threaded:  ANSI B 16.11-1973.
e. Victaulic couplings: Rolled groove on thin wall pipe and cut groove on standard pipe.
f. Water service underground to building shall be ductile iron, cement lined, ductile iron

mechanical joint with rubber gasket fittings with pressure rating equal to or higher than
pipe. Rubber gasket shall conform to ASTM C-1869.

C. Valves:
1. All valves to meet or exceed the maximum working pressure of the system at the point of

installation. Valves to be UL-FM Listed below 175 psi and extra heavy pattern for higher
pressures.

2. Refer to Section 22 1000 for description of valves.
2.02 SPRINKLER HEADS:

A. Unfinished or exposed areas - wet shall be upright, quick response, rough brass, 1/2" orifice,
165° normal temperature rating. (Use 212° heads in mechanical rooms).

B. Finished Lay-in Ceilings - Semi-recessed, pendant type, chrome finish with satin chrome
recessed cup, 1/2" orifice, 165° normal temperature rating, quick response. (Submit sample for
Architect's approval.) Extended coverage heads will be accepted in Light Hazard areas only. In
areas where pipe is subject to freezing, heads shall be dry pendant type.

C. Finished Hard Ceilings - fully recessed pendant type, concealed type with cover plate, quick
response, 1/2" orifice, 165° normal temperature rating with closure plate painted to match
ceiling. (Submit sample for Architect's approval). In service and back of house areas, heads to
be recessed type, white finish with white recessed cup. In areas where pipe is subject to
freezing, heads shall be dry pendant type.

D. Sidewall Heads - Horizontal type, chrome finish with satin wall plate, 1/2" orifice.
E. Heads in Gym to be provided with wire guard.
F. Install near alarm valves a steel cabinet containing 24 sprinkler heads, proportioned as to type

and temperature rating, and with sprinkler wrenches for each type.
2.03 FIRE HOSE VALVE:

A. Cast brass valve, female N.P.T. inlet x male hose thread outlet, 2-1/2" size, with cap and chain.
Basis of Design: Potter-Roemer Fig. 4065.

B. Fire hose connections shall be installed in surface mounted cabinets. The cabinets shall be 20
gauge steel with metal door, continuous steel hinge, 25 sq. in. of tempered safety glass and
break rite handle. Cabinets shall be located as shown on drawings and the openings field cut to
accommodate the piping arrangement. Basis of Design: Potter-Roemer Fig. 1815-E.

2.04 FLOW SWITCHES:
A. Shall be UL Listed devices for the purpose of detecting flow in a pipe resulting from the opening

of a sprinkler head, and after a time delay, sending a signal to Control Center. Flow switches
may be installed in a tee, weld-o-let, cut hole in pipe, threaded pattern or U-bolt. Grinnell #620,
retard type with one switch and arranged for supervision. Flow switch used on dry system shall
be pressure type Potter PS40.

2.05 VALVE POSITION SWITCHES:
A. Shall be UL Listed devices for the purpose of monitoring the position of a rising stem gate valve.

 Closing of the valve forces the switch to operate, sending a signal to the Control Center. The
switch shall operate if it is removed from its mounting or if the housing is removed.

2.06 SLEEVES:
A. Refer to Section 22 1000.

2.07 ESCUTCHEONS:
A. Refer to Section 22 1000.
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2.08 PRESSURE GAUGES:
A. Refer to Section 22 1000.

2.09 PROTECTIVE PANS:
A. Refer to Section 22 1000.

2.10 ALARM CHECK VALVE:
A. The alarm check valve shall be UL Listed, F.M. approved valve with standard trimmings which

consist of external bypass, gauges, main drain Alarm Test bypass, water gong alarm, and
retarding chamber.

2.11 FIRE DEPARTMENT CONNECTION (SIAMESE):
A. Chrome plated, wall mounted siamese. Unit shall be complete with end caps and chains,

Potter-Roemer 5822.
B. Polished chrome plated, free standing sidewalk siamese. Unit shall be complete with end caps

and chains. Elkhart Brass No. 15, or equal.
PART 3 - EXECUTION
3.01 REFER TO SECTION 22 1000.

A. The arrangement, positions, and connections of pipes, drains, valves, etc., shall be as required
by NFPA #13 for all areas to be sprinklered. However, the right is reserved by the Architect to
change the location of any item to accommodate conditions that may arise during progress of
the work, without additional compensation for such changes, provided that no additional heads
are required prior to the installation of the work.

B. Unless otherwise mandated by code, do not place sprinkler heads in decorative ceiling
elements. These include, but are not limited to, dropped headers and soffits or decorative hard
ceilings including ceiling clouds.

C. Submit sprinkler head layout to Architect for approval prior to design development of fire
suppression system.

D. Sprinkler heads shall be installed to clear the ceiling grid by at least 3" and shall be installed in a
straight line.

E. Sprinkler heads in all finished areas are to be installed on a true axis line in both directions in
center of ceiling tile, with maximum deviation from the axis line of 1/2".  At the completion of the
installation, if any heads are found to exceed the above mentioned tolerance, same shall be
removed and reinstalled.

F. Inside sprinkler pipe and fittings installed in areas exposed to view shall be prepared for final
painting with two coats of primer. Final painting by Architectural.

G. The sprinkler contractor is responsible for coordinating his work with all other trades.
H. Contractor is responsible for providing and locating F.D.C. and post indicating valves as

required by the Fire Marshal.
END OF SECTION
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SECTION 22 1000
PIPING AND ACCESSORIES

PART 1 - GENERAL
1.01 MECHANICAL GENERAL

A. Section 23 0010 is applicable.
1.02 PIPING SYSTEMS

A. Gravity Condensate Drains.
B. Domestic Water System.
C. Sanitary Sewer System.
D. Gas Piping System.
E. Refrigerant Piping System.

1.03 PIPE AND FITTINGS
A. Any one piping system may employ a variety of fittings and materials depending upon size,

system temperature and pressure. Threaded or welded fittings may be employed in a single
system. Welded fittings shall be long radii. Weld-o-lets and thread-o-lets may be used.

B. Fish mouths, shaped nipples, or miter cut fittings shall not be used. Welding of pipe smaller
than 1" is not permitted.

C. Copper pipe and tubing may be used in any water or drain system provided the system pressure
does not exceed the rated internal working pressure for the temperature and jointing method
used as listed in the "Copper Tube Handbook" by the Copper Development Association, Inc.,
412/6, Table 11. Copper pipe and tubing shall be type L ASTM B 88, joints with "lead-free"
solder.

1.04 SYSTEM PRESSURE
A. Rated working pressure of pipe, fittings, valves, and joints shall be in excess of system

maximum pressure and system maximum temperature at the point of installation.
PART 2 - PRODUCTS
2.01 PIPE AND FITTINGS

A. Gravity Condensate Drain:
1. PVC Schedule 40 on roof with PVC socket-type fittings and solvent weld joints. Type L

copper ASTM B88 for drains inside the building. Fittings for copper shall be wrought
copper type with lead-free solder joints. Harris "Bridget" or approved equivalent product. 
Provide brass thread plug cleanouts at each 90 degree turn. Use brass thread plug-in
copper drain.

B. Domestic Water System:
1. Pipe:

a. Type L copper ASTM B88 for all sizes above slab.
b. Type K copper ASTM B88 for all below slab.
c. Water service underground to building shall be cement lined ductile iron Class 50.

2. Fittings and Joints:
a. Copper pipe:  Wrought copper fittings with lead free solder joints or mechanical

grooved coupling joints. Propress is acceptable.
b. Water service underground to building shall be push-on type for pipe and standard

mechanical joints for fittings.  Joints shall conform to AWWA C111.
3. Exposed Fixtures:

a. Pipe:  Chrome-plated brass and chrome-plated soft copper tubing.
b. Fittings:  Plated brass threaded.

C. Sanitary Sewer System:
1. Pipe:
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a. Underground - PVC Schedule 40.
b. Aboveground:  Cast iron, no hub, plain end meeting ASTM A-888 and CISPI Standard

301.
c. All cast iron soil pipe and fittings shall be marked with the collective trademark of the

Cast Iron Soil Pipe Institute (CISPI) and be listed by NSF International.
d. Fixture Waste Arms:  Copper Type DWV.
e. Urinal Waste Arms:  Seamless Brass.

2. Fittings and Joints:
a. Underground - PVC Drainage Waste and Vent Pattern Schedule 40.
b. Aboveground - Cast iron, plain end, with no-hub coupling with molded one-piece

neoprene sealing sleeve & stainless steel shield meeting ASTM C1277 or CISPI 301.
Provide restraints on 6" or larger no hub pipe meeting CISPI 301.

D. Sanitary Sewer System:
1. Pipe:

a. Above ground and underground: PVC-Schedule 40
b. Fixture waste arms:  Copper Type DWV.

2. Fittings and Joints:
a. PVC-Drainage waste & vent pattern Schedule-40.

E. Gas System:
1. Aboveground Pipe:  Black steel, Schedule 40, conforming to ASTM A106 or ASTM A53, B

grade.
2. Fittings and Joints:  Black steel malleable iron, threaded conforming to ASTM A-234-WPB.
3. All exposed gas piping downstream of meter and outside of building shall be painted with

two coats of rust inhibitor paint.
4. Underground Pipe Outside: Yellow Polythylenegas pipe and fittings. Piping to meet ASTM

D2513, the standard specification for Thermoplastic Gas Pressure Pipe, Tubing, and
Fittings.

5. Tracer wire to be provided for all plastic gas pipe. Provide continuous lengths of approved
tracer wire with a UL listing suitable for tracing gas pipe. Provide #12 or larger diamter
solid copper wire. Install per manufacturers recommendations.

F. Refrigerant Piping (above grade):
1. Pipe:  ACR grade, rigid hard drawn copper refrigerant pipe; ASTM B 280. Piping shall be

factory-cleaned, dehydrated, sealed, and nitrogen-purged in accordance with ASTM B 280
refrigerant industry standards.

2. Fittings and Joints:  Wrought copper fittings brazed with B CuP5 filler metal.
3. Valves and refrigeration accessories soldered with low temperature silver bearing solder.

2.02 VALVES
A. General:  Valves 2" and smaller shall be bronze, threaded, or solder pattern; 2" and larger shall

be iron body, bronze trim, threaded, grooved, or flanged through 4". Size 5" and larger shall
have flanged or grooved connections. All valves shall be Class 125 unless noted otherwise. 
Use only lubricated plug cocks in gas system.

B. Manufacturers:
1. All valves of a single class, such as; bronze, solder ball, iron body, flanged globe, or

butterfly, shall be by one manufacturer.  All classes of valves need not be by the same
manufacturer.

2. Globe and Check Valves:  Stockham, Hammond, Jenkins, Kitz, Milwaukee, Victaulic, or
Crane.

3. Ball Valves:  Jomar, Hammond, Apollo, Kitz, Watts, Victaulic, or Crane.
4. Lubricated Plug Valves:  Rockwell, Homestead, Victaulic, or Crane.
5. Butterfly Valves:  Dezurik, Hammond, Kitz, Milwaukee, Grinnell, Victaulic, or Crane.

C. Gate Valves:  Shall not be used.
D. Check Valves:
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1. Bronze - Solder and Threaded Type:  Screwed cap swing-type. T-pattern or 5 seat,
meeting MSS-SP80.

2. Iron - Threaded, flanged, or grooved-type:  Bolted-cap, swing-type with renewable seats
and disc, meeting MSS-SP71.

3. Pump discharge check valves shall be low-inertia, spring-loaded disc or piston-type. 
Springs shall be stainless steel, bronze disc.

E. Butterfly Valves:
1. Lug-type or grooved-end, 3" and Larger:  Ductile or cast iron, Class 200, in conformance

with MSS-SP67, iron body, lever operated, blowout-proof, stainless steel stem, EPDM
seat. Suitable for dead end shut-off with either flange/coupling removed.

2. If used for balancing flow, valve shall have balance point indicator and infinitely-adjustable
locking device.

3. Milwaukee ML 123 E:  Hammond 6211, Dezurik 632 R.S., L/D/RS66/1/1, Grinnell 8000,
and Victaulic 761 W761.

F. Butterfly Valves (Copper):
1. Grooved End Butterfly valves, 2-1/2" - 6", shall be 300 psi maximum pressure rating, with

copper tubing sized grooved ends.  Cast brass body to UNS C87850. (Alloy code shall be
cast or stamped into the valve body.) Aluminum bronze disc to UNS C95500, with
pressure responsive elastomer seat. Stem shall be offset from the disc centerline to
provide complete 360-degree circumferential seating. Bubble tight, dead-end or
bi-directional service, with memory stop for throttling, metering or balancing service. Valve
may be automated with electric, pneumatic, or hydraulic operators. Certified to the low lead
requirements of NSF-372

G. Lubricated Plug Valves:  (Cocks)
1. Ferrous metal bodies and plugs, the plug shall be grooved for pressure lubrication, square

nut top, with wrench attached and a container of lubricant. Through 3" valves shall be
screwed pattern, 4" and larger shall be flanged or grooved. Plug valves used for balancing
shall have infinitely adjustable memory stops and position indicator.

2. Use only lubricated plug cocks in gas system, or Milwaukee Butterball valve.
H. Ball Valves:

1. Ball Valves: 150 WSP, 600 WOG bronze body, chrome-plated, solid bronze ball, smooth
bore, large or full port, with open post and stem keyway, gasketed stem, teflon seat,
threaded only. Ball valves used for balancing shall have infinitely-adjustable memory stops.
 Valves on insulated pipe shall have extended handles of sufficient height to accommodate
2" of insulation.

I. Refrigerant Valves and Accessories:
1. All shall be brass construction specifically designed for installation in refrigeration systems,

sweat or flare connections.
2.03 UNIONS

A. Unions shall be installed in water systems to facilitate assembly of piping and permit removal of
pumps, tanks, water heaters, flow-limiting valves, check valves, strainers, and control valves.

B. Unions 3" and smaller shall be malleable iron, ground joint with brass seats; 4" and larger use
flanges.  In copper piping, unions shall be all brass with ground joint.

C. Flanges of valves or equipment are considered as unions.
D. Systems using mechanical couplings, the couplings are considered unions.
E. Dielectric unions shall be installed at each piping joint and equipment connection between

ferrous and non-ferrous materials. Dielectric union shall be standard products manufactured for
service indicated, to effectively isolate ferrous from non-ferrous piping (electrical conductance),
prevent galvanic action and stop corrosion. ClearFlow Dielectric Waterway is also acceptable
when used with a threaded union or grooved coupling.
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2.04 SLEEVES
A. Defined as holes provided to permit passage of pipe, and on insulated pipes, pipe and

insulation, through floors and walls. Soil, waste and vent, and supply pipes for plumbing fixture
connection, require no wall sleeves.

B. Masonry:  Sleeves shall be formed with Schedule 40 steel pipe, and shall be sized large enough
to accommodate pipe insulation to be continuous through sleeve on systems indicated. Pipe
sleeve shall extend a minimum of 1" on both sides of wall.

C. Concrete:
1. Walls and floors, except floors on grade, shall be formed by any device which insures a

neat circular hole of proper size, such as pipe, sheet metal, polyethylene hats, diamond
drilled and others.

2. Structural floor sleeves require extension above the floor surface to prevent water passage
down the sleeves shall be made with Schedule 40 black steel pipe, extended 1" above the
floor.

D. Other Sleeves:  Where pipes pass through wood, drywall, plaster partitions, or suspended
ceilings, sleeves shall be neatly cut holes and sealed with caulk.

E. Sealing of Annular Space:  For sleeves in masonry and concrete walls and elevated floor slabs,
the non-rated, annular space shall be closed by packing with silicone RTV foam. Sleeves in
exterior walls shall be sealed with a "Link-seal" assembly or packed with fiberglass and sealed
at both ends with weather-resistant non-hardening caulk. Where escutcheons are not required,
the annular space shall be neatly sealed at the sleeve end. Pipe passing through ducts and
plenums shall be sealed air tight. Annular spaces in sleeves that pass through fire resistive or
fire rated partitions, floors, or ceilings, shall be closed with 3M Fire Barrier Penetration Sealing
System, or approved product.

F. Unused Holes in floors and walls made for pipe or duct penetrations shall be plugged to match
wall or floor and neatly finished.

G. Sleeves sized for pipe diameter plus full thickness insulation passage.
2.05 ACCESS PANELS

A. Refer to section 23 0010.
2.06 ESCUTCHEONS

A. Escutcheons are annular shaped metal plates installed to cover annular space around pipes
entering walls, floors and ceilings, and are installed for decorative purposes. They shall be
chrome-plated steel, with fastening method to insure they remain in position. Fastening method
may be set screw or multiple spring fingers contacting pipe.

B. Escutcheons for water closet, plated supply pipes, and shower arms shall be chrome-plated
brass with set screw.

C. Escutcheons are not to be installed on the bell of any soil or drains pipe; on any pipe larger than
4"; on insulated pipe if exterior diameter of insulation is larger than 4"; or on pipes which do not
enter the wall or floor at approximately right angles.

2.07 FLASHING
A. Shall be sheet lead, 4 pounds per square foot, and extend out from pipe and drain edge no less

than 12".
B. Roof drains, floor drains, area drains, and equipment room drains installed where membrane

water-proofing is installed shall be flashed.
C. Vent stacks and other pipes through roof shall be flashed. Flashing may be caulked into pipe

bell if flush with finished roof, or on 3" and larger may employ 4 pound boot flashing. Vents shall
extend a minimum of 12" above finished roof elevation at penetration. Refer to roof pipe portals
for piping through roof other than sanitary vents or overflow drains.
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2.08 CLEANOUTS FOR SOIL, WASTE, AND RAINWATER SYSTEMS
A. Shall be provided at the base of each stack, and at each change in direction greater than 45. 

Cleanouts shall be of the same nominal size as the pipe up to and including 4" pipe and not less
than 4" in larger pipe. The distance between cleanouts in horizontal soil and waste lines shall
not be more than 50 feet for lines up to and including 3 inches; 80 feet on lines 4" and larger. 
All cleanouts shall be made with a caulking ferrule having a cast brass cleanout screw plug
having a raised nut less than 1" high; except that cleanouts underground under floor slabs shall
be extended through the slabs, flush with the floor line provided with counter sunk caps.

B. Cleanouts shall be J.R. Smith, and according to the following table.  Equivalent cleanouts by
Zurn, Josam, Mifab, Wade, Watts Drainage, and Ancon are acceptable.
1. Exposed Piping, Cast Iron 4470
2. Exterior or Unfinished Area Floors, (Cast Iron) 4031
3. Finished Ceramic or Quarry Tile Floors 4031
4. Vinyl Tile Floors (Recessed top for Tile Insert) 4151
5. All Walls 4472
6. Carpeted Area Floors (Carpet Cleanout Markers)   4031-X

2.09 DRAINS
A. Drains shall be J.R. Smith and according to the following schedule. Equivalent drains by Zurn,

Josam, Mifab, Wade, Watts Drainage, and Ancon are acceptable.
1. Floor Drain (FD) Nickel Brass Top, Flashing Collar (5" Square Top)     2010-NB
2. Equipment Room Drain (ERD)                                                                2110

2.10 PROTECTIVE PANS
A. Provide protective pans under or around individual pipes passing over electric bus duct, panel

boards, and as required by Code. Pans shall not be provided under sprinkler piping. The pan
shall be constructed of 12-gauge black iron with a 6-inch lip, the corners welded to make the
pan water-tight. Each pan shall be given three coats of Rust-O-leum paint and shall be
supported by hangers. Provide 1" drain to floor. The pan shall extend 6 inches either side of
piping.

2.11 STRAINERS
A. Shall be bronze or iron body in sizes to and including 2", iron body in larger sizes - strainer

screen shall be stainless steel with 1/10" perforation, those over 5" - 1/2" perforations. Strainers
over 1" shall have valved blow-offs.

2.12 PRESSURE GAUGES
A. Shall be 4 1/2" dial type with 1% scale accuracy. Gauge shall have light weight drawn steel

cans.  All shall have needle valve, those subject to mild pulsation shall have snubbers. Gauges
subject to excessive pulsation shall be liquid-filled type. Ranges shall be 0 to 150 psi - except
pump suction shall be compound-type, -30 to 150 psi. Gauges shall be Weiss, Moeller, Trerice
or Ashcroft, but same manufacturer as thermometers.

2.13 ADDITIONAL PIPING ITEMS
A. Wherever welded, piping is connected to equipment, valves, or other items requiring

maintenance, servicing, or possible removal; the connecting joint shall be flanged, union, or
mechanical coupling.

2.14 OWNER-SUPPLIED EQUIPMENT
A. Contractor shall provide a rough and final connection for all equipment.
B. All water connections shall be provided with a stop valve for each connection.
C. Contractor shall be responsible for coordinating all stub-up points with the kitchen equipment

supplier.
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2.15 WATER HAMMER ARRESTORS - (WHA)
A. A manufactured water hammer arrestor shall be provided at the top of each riser and on each

fixture branch to prevent water hammer.
B. Each water hammer arrestor shall be sized and certified according to the Plumbing and

Drainage Institute "Standard P.D.I. - WH201".
C. Acceptable manufacturers are Smith, Watts, Sioux Chief, or PPP Inc.

2.16 HOSE BIBB (HB)
A. Valve shall be polished chrome, brass construction.
B. Provide loose key tee handle with vacuum breaker backflow preventer and 3/4" hose thread

with 1/2" inlet pipe size.
C. Acceptable Manufacturer and Model Number:

1. Woodford 26P-1/2" w/loose key handle
2. T & S Brass B736-POL
3. Prier C-255
4. Chicago 293 W/E22 vacuum breaker.

2.17 WALL HYDRANT (WH)
A. Cast bronze, non-freeze wall hydrant with satin finish face, 3/4" threaded hose outlet, integral

vacuum breaker backflow preventer, internal pressure relief, bronze construction throughout
with loose tee key handle to access box and operate valve.

B. Acceptable manufacturer and model number:
1. Josam Series 71000-52
2. Woodford B67
3. Prier C-634VBX2
4. Smith 5509QT - RB

2.18 THERMOMETERS
A. Shall be 9" scale, red reading, liquid-filled tube, adjustable angle-type, with 1% scale accuracy. 

Where installed in insulated pipes, provide extension neck. All shall be installed in matched
separable wells. Thermometers shall be installed where face may be read from the floor. 
Range shall be 20F to 120F with 1 degree divisions, on domestic cold water, condenser water,
& chilled water systems; and 30F to 240F, 2 degree division on domestic hot water and heating
hot water systems.

2.19 GAS PRESSURE REGULATORS
A. Shall be pounds to inches, pressure reducing regulator, Equimeter Model 122 for low pressure

and Equimeter 143 for high pressure (5psi) or approved equivalent product by Rockwell or
Fisher.

B. See drawings for size and capacities of regulators.
PART 3 - EXECUTION
3.01 LAYING OF UNDERGROUND

A. Excavation shall be only wide enough to install the pipe.
B. Pipe laid in ditch shall be supported on no less than 75% of its length, per joint, and bell holes

shall be provided for bell and spigot pipes, this counted as unsupported length.
C. Backfill shall be clean earth or clay if within one foot of pipe - no debris, rocks, cinders, or metal

scrap may be used as backfill. Backfill shall be carefully placed on both sides of pipe and
tamped, thereafter placed in maximum 6" layers for first two feet, compacting each layer. 
Completed backfill shall test 98% Standard Proctor. If rock is encountered, it shall be removed
6" lower than pipe and replaced with clean earth or clay.

D. Water service pipe shall be installed per manufacturer's recommendations and shall be
anchored and thrust-blocked as required.
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E. PVC sewer pipe shall be installed per manufacturer's recommendations, and shall meet ASTM
D2321.

3.02 INSTALLATION OF PIPING
A. All piping shall be properly supported or suspended on stands, clamps, hangers, etc., of

approved design and make as specified.  Supports shall be designed to permit free expansion
and contraction while minimizing vibration.  Pipes shall be anchored where shown by means of
steel clamps, or other approved means, securely fastened to the pipe and rigidly attached to the
building construction.

B. Screw threads shall be cut clean and true; screw joints shall be made tight without caulking. No
bushings shall be used. All pipe 2" and smaller shall be reamed out after cutting to nominal
internal diameter and to remove all burrs.

C. Drawings indicate generally the size and location of piping, and while sizes must not be
decreased, the right is reserved to change runs and sizes of pipes in order to accommodate
conditions at the job.  Piping shall conform to the following requirements:
1. Piping shall be properly graded to provide drainage and prevent noise and water hammer.

Proper provision shall be made for expansion and contraction in all portions of pipe work,
to prevent undue strains on piping or on fixtures or apparatus connected thereto.

2. Pipe Nipples:  Any piece of pipe 3 inches in length and shorter shall be considered a
nipple. All nipples shall be extra-heavy. Close nipples shall not be used.

3. All piping connections to coils and equipment shall be made with offsets provided with
screwed or flanged unions so arranged that the coils may be removed or equipment can
be serviced or removed without dismantling the piping. Unions shall not be directly
screwed to coil header piping connection.

3.03 PIPE JOINTS
A. Threaded Pipe:  Threads shall be machine-cut, accurately-aligned, with burrs removed from cut

end inside.
B. Unlike Pipe:

1. Water:  Dielectric fittings shall be provided in all systems between all connections of
dissimilar metals. Steel to copper - copper thread to solder adapter.

2. Soil:  Steel to cast iron - steel to threaded boss on iron fittings - copper to cast iron -
copper to solder-to-thread adapter to threaded boss on iron fitting. Lead to cast iron - lead
solder wiped to brass ferrule, ferrule caulked to hub on iron fitting.

C. Welded Pipe:  Pipes and pipes to fittings shall be butt welds, except pipes 1" and smaller shall
have socket weld-type fittings.

D. Soldered and Brazed Pipe:  Procedure shall be as described in "Copper Tube Handbook" by
Copper Development Associations, Inc., No. 412/6. All soldered joints shall be thoroughly
cleaned before application of the solder. All soldered joints for tubing larger than 2" in size shall
be made with the simultaneous application of two or three blow torches.

E. Mechanical grooved-end-type pipe:  Install rigid couplings (typical). Flexible couplings may only
be used for vibration isolation, thermal expansion loops, or seismic swing joints. Other use shall
be approved by Engineer. All grooved-end components shall be by one manufacturer. 
Manufacturer shall provide on-site training for contractor's field personnel in the use of grooving
tools, application of groove, and product installation; as well as periodic job-site visits to review
the installed product. Contractor shall remove and replace with new any improperly-installed
product.

F. Flanged Joints:  Gaskets shall be red rubber.
G. Refrigerant System Piping:  All pipe joints shall be brazed except connections to valves and

accessories and shall be protected against damage from heat and joined with low temperature
silver bearing solder as required. Piping shall be installed according to methods outlined in
Chapter XVI, and XIX and XX of the Trane Reciprocating Refrigeration Manual. All systems
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shall be leak-tested until leak-free, then dehydrated and dry nitrogen-purged; then filled with
refrigerant.

3.04 REFRIGERANT PIPING
A. Pipe shall be assembled to permit pitch. Provide manufactured suction line P-traps and other

features to comply with the recommendations. Use only long radius elbows for all 90 deg bends.
B. Systems shall be evacuated and charged in accordance with the manufacturer's instructions.
C. Piping connections shall have service valves and gauge ports.
D. Refer to Section 23 8000 for specialties furnished with equipment.
E. Refrigerant piping shall be installed in strict accordance with equipment manufacturer's

published instructions and recommendations.
F. Refrigerant piping shall generally be routed from the outdoor unit to the indoor coil (or VRV

branch selector box) in the shortest possible route, minimizing elbows, concealed, and out of
the way.

3.05 TESTING
A. The following testing requirements for piping systems are considered as minimum and unless

different from Code or local inspectors' requirements shall be provided. Where requirements
differ from Code, the more stringent requirement shall be used.

B. The soil, waste & vent piping shall be tested before pipe is covered and/or fixtures are installed,
by capping or plugging and filling the system with water, allowing it to stand filled for 1 hour. If
tested in sections, each section shall be subjected to not less than a 10' head. All outside storm
water piping 8" and less in diameter shall be tested in this manner.

C. Test cold water and hot water piping, before fixtures and faucets are connected, by applying a
hydrostatic pressure of 125 psig for 1 hour.

D. Test gas piping under an air pressure of 50-psig for 2 hours.
E. Test piping under floor slabs and in floor fill before slabs are poured.
F. Screwed & soldered piping and piping with mechanical couplings which are not tight under tests

shall be taken down and reassembled. Joints in cast iron hub and spigot pipe not tight under
test shall be dug out, re-poured, and caulked. Joints in cast iron no-hub pipe shall be taken
down and reassembled using new couplings.

G. Test each fixture for soundness, stability of support, and operation.
H. All tests shall be made in the presence of and to the satisfaction of Plumbing and other

inspectors of the County/City and to the satisfaction of the Architect or representative.
I. Piping systems may be tested in sections but a final test may be required of the entire piping

system at the completion of the system in the presence of the Architect or representative. Tests
shall be made while pipe is exposed to view where possible.

3.06 GRADES
A. All pipes shall be graded for drainage.
B. Water Systems:  Only as required to drain pipe after water is shut-off - in either direction - to

drain valves, plugs, fixtures, or hydrants.
C. Drains:  1/8" per foot, per Code.
D. Soil Waste and Vent:  As required by Code.
E. Refrigerant piping shall be pitched toward traps and compressors for proper oil return.
F. Gas piping shall pitch toward dirt legs.

3.07 NONCONDUCTIVE PIPING BELOW GRADE
A. Any nonconductive piping below grade shall include a #10 copper wire the entire length of the

pipe in the same ditch as the piping to terminal inside building and be clearly identified.
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3.08 INSPECTING SANITARY SYSTEM:
A. At completion of project, a video inspection shall be made of the sanitary and storm system 4”

and larger. This inspection shall be performed by an independent contractor, with a minimum of
3 years of experience in doing this type of work. A copy of the video shall be provided to the
owner, with a drawing indication or some method of identifying where the video was taken.

B. The contractor shall smoke test entire new and existing sanitary and vent systems. This test
shall be done by an independent contractor with a minimum of 3 years of experience.

END OF SECTION
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SECTION 22 3000
PLUMBING - MAJOR EQUIPMENT

PART 1 - GENERAL
1.01 MECHANICAL GENERAL:

A. Section 23 0010 is applicable.
PART 2 - PRODUCTS
2.01 WATER HEATER (HWH-1)

A. The heater shall be a commercial, storage type, electric heater, glass lined with magnesium
anode, completely insulated with outer jacket and enamel finish, with temperature pressure
relief valve.  Two non-simultaneous elements, 6000 watts each and meet or exceed ASHRAE
Standard 90A.

B. The tank capacity shall be 50 gallon minimum and warranted against leaks for 3 years.
C. Acceptable Manufacturer and Model number:

1. A.O. Smith Model DEL 52
2. Bradford White Model LD-50S3
3. Rheem Model ELD52-TB

2.02 CIRCULATING HOT WATER PUMP:
A. Pump shall be in-line quiet operating, bronze body.
B. Manufacturer and Model Numbers:

1. B&G Series 100
2. Thrush 1-GT-¼
3. Armstrong S25

END OF SECTION
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SECTION 22 4000
PLUMBING - FIXTURES

PART 1 - GENERAL
1.01 MECHANICAL-GENERAL

A. Section 23 0010 is applicable.
1.02 KITCHEN & LABORATORY EQUIPMENT

A. The equipment is specified under another division of this specification and is to be complete
with all faucets, tail pieces, etc. supplied and installed with this equipment.

B. This section requires rough-in and final connections for all equipment including furnishing of
P-Traps, continuous wastes, backflow preventers, stop valves, supply lines, etc.

C. A stop valve is to be provided and installed for each pressure connection made.
D. The Contractor shall request and receive cut sheets with all plumbing information required

before beginning rough-in stub-outs for each piece of equipment.
E. Domestic water and waste piping exposed to view in Kitchen shall be painted silver.  Water

piping exposed to view above countertops shall be chrome plated.
1.03 CHROME PLATED PIPE

A. Shall be used for supplies and drains exposed to view adjacent to all fixtures and where
designated elsewhere. Plated pipe need not be installed for fixtures installed in cabinets having
enclosed doors.

PART 2 - PRODUCTS
2.01 FIXTURES

A. Fixtures and accessory model numbers specified are given for the purpose of establishing
minimum quality.  Equivalent fixtures and/or accessories by manufacturers listed in Part B are
acceptable, unless noted otherwise.

B. Acceptable Manufacturers:
1. Fixtures: Kohler, American Standard, Toto, Sloan
2. Sinks: Just, Moen, Elkay, Advance Tabco
3. Faucets: Encore CHG, Delta, Chicago, Symmons, Moen, 

T & S Brass, Kohler, Zurn, Speakman, Sloan
4. Shower Valves: Delta, Symmons, Speakman
5. Supplies: McGuire, Zurn, Brasscraft
6. Water Closet Seats: Beneke, Bemis, Olsonite, Church, Centoco
7. Fixture Carriers: J.R. Smith, Josam, Zurn

C. Handicapped water closet fixture shall be coordinated with toilet room plans so that trip levers
and/or flush valve handles are located on the wide side of stall and meet ADA requirements.

D. All fixtures shall be white unless noted otherwise.
2.02 HANDICAPPED WATER CLOSET (HWC)

A. (Floor Outlet - Gravity Tank Type)(1.28gpf)
1. Fixture: Kohler K-3755
2. Seat: Beneke 523-SS
3. Supply: McGuire LF172

2.03 HANDICAPPED WALL HUNG LAVATORY (HLAV)
A. (H & CW)(0.5gpm)

1. Fixture: Kohler K-2005 (20" x 18")
2. Faucet: Delta 501-DST
3. Drain: Kohler K-13885
4. Supplies: McGuire LF170
5. P-Trap: Kohler K-8998*
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6. Covers: Truebro 103
7. Commercial Carrier: J.R. Smith

2.04 HANDICAPPED COUNTERTOP LAVATORY (HCTLAV)
A. (Drop-in Type - H & CW-4" Centers)(0.5gpm)

1. Fixture: Kohler K-2196-4
2. Faucet: Delta 501-DST
3. Drain: Kohler K-13885
4. Supplies: McGuire LF170
5. P-Trap: Kohler K-8998 (Where indicated on plans, p-traps 

shall be J.R. Smith  2698 for use as trap primer)
6. Covers: Truebro Model 103

2.05 STAINLESS STEEL SINK (SK-1)
A. (Single Compartment - H & CW)

1. Fixture: Just SL-ADA-2019-A-GR-6½” deep (center rear drain)
2. Faucet: Chicago 201-G8AE3-317CP
3. Drain: Just J-ADA-35
4. Supplies: McGuire LF171
5. P-Trap: 17 Gauge

2.06 JANITOR'S MOP SINK (MS)
A. (Floor Receptor - Corner Unit)

1. Fixture: Kohler K-6710
2. Faucet: Chicago 897
3. Rim Guard: Kohler K-8940
4. Strainer: Kohler K-9142
5. Note:  Provide 5'0" hose on faucet.

2.07 HANDICAPPED SHOWER (HSH)
A. Hand Held Shower Assembly: Moen 8342
B. Note:  Temperature limit stops shall be set at 105F.

2.08 WASHING MACHINE BOX (WMB)
A. Fixture: Guy Gray Model WB200

2.09 ICE MAKER BOX (IMB)
A. Fixture: Guy Gray Model BIM 875
B. Supply Connector: Brasscraft BO-60IM

* Where indicated on plans, p-traps shall be J.R. Smith 2698 for use as trap primer.
C. Coordinate with Architect which sinks are to be ADA and provide offset drains & trap guards.

PART 3 - EXECUTION
3.01 FIXTURE INSTALLATION

A. All fixtures shall be installed straight, level and three or more fixture units shall be equally
spaced.  Each wall-hung fixture shall be secured against down movement when the weight of
150 pounds is applied to the front edge of the unit.  Also, there shall be no vertical up movement
when 50 pounds pull is applied to the underside of the front edge of the fixture.  All pipe in piping
chase shall be anchored so there will be no movement of supply lines extending through the
chase walls.  Flush valves, faucets, wall hydrants, hose bibbs, and lavatory p-traps shall be
installed so there will be no movement in any direction when fixture is installed.

B. Fixtures shall be grouted at walls and floors.  Grouting between wall and floor fixtures, and in
the wall around fixture supply lines shall not be used for purposes of anchorage.
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C. Fixtures shall be checked on final inspection for spacing, level installation, soundness and
stability, all parts will be checked for normal operation.  Only fixtures meeting the above
requirements will be accepted.

D. All countertop sinks that are ADA accessible shall be provided with trap guard protection for all
piping.

E. All fixtures, including those on which only connection is made shall be cleaned.  Fixtures shall
be cleaned with only household detergents or cleaning powders and clear warm water.  The
Contractor shall be held responsible to see that the fixture trim and fixtures are not damaged
during cleaning by acids, industrial cleaners or strong solvents.

END OF SECTION
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SECTION 23 0010
MECHANICAL GENERAL

PART 1 - GENERAL
1.01 GENERAL REQUIREMENTS

A. Specification:  This Specification is intended to cover all portions of this building.
B. Reference Codes:  This installation shall comply with the following Codes and Regulations.

1. 2018 International Building Code with 2020 Georgia Amendments.
2. 2018 International Plumbing Code with 2020 Georgia Amendments.
3. 2018 International Mechanical Code with 2020 Georgia Amendments.
4. 2018 International Fuel Gas Code with 2020 Georgia Amendments.
5. 2015 International Energy Conservation Code with 2020 Georgia Amendments.
6. 2018 International Fire Code.
7. NFPA 101 - 2018 Life Safety Code.
8. NFPA No. 13 - 2019 "Standard for the Installation of Sprinkler Systems".
9. NFPA No. 70 - 2017, "National Electric Code".
10. NFPA No. 96 - 2017,  "Standard for Ventilation Control and Fire Protection of Commercial

Cooking Operations".
11. State of Georgia Chapter 120-3-3 - 2020, State Minimum Fire Safety Standards.
12. State of Georgia Chapter 120-3-20 - 2015 Accessibilty Code / 2020 ADA Standards.

C. Reference Standards:  This installation shall comply with the following standards.
1. Manufacturers Standardization Society of the Valve and Fittings Industry (1815 North Ft.

Meyer Drive, Arlington, VA  22209) Pipe Hangers and Supports-Materials, Design,
Manufacture, Selection, Application and Installation  MSS-SP-58-2018, called MSS-SP-58.

2. American Society of Heating and Ventilating and Air Conditioning Engineers Guide,
Fundamentals, 2021 Edition.

3. Sheet Metal and Air Conditioning Contractor National Association (SMACNA) HVAC Duct
Construction Standards, Metal & Flexible, 4th Edition, 2020;  Fire, Smoke, and Radiation
Damper Installation Guide for HVAC Systems, 6th Edition, 2022; and Seismic Restraint
Manual Guidelines for Mechanical Systems, 3rd Edition, 2008.

4. American Society of Sanitary Engineers (ASSE) Standards, Latest Editions.
5. North American Insulation Manufacturers Association (NAIMA) Fibrous Glass Duct Liner

Standard, Fifth Edition, 2002.
6. ANSI/ASHRAE Standard 62.1-2016 Ventilation for Acceptable Indoor Air Quality.

1.02 REGULATIONS
A. Attention is called to the fact all work shall be done in accordance with all applicable City,

County, and State regulations; which regulations shall be considered as minimum requirements,
and shall not alter the arrangement and pipe sizes indicated on the Drawings, except where
they conflict.

1.03 DRAWINGS
A. The work is shown on the Drawings by Gardner Spencer Smith Tench & Jarbeau.

1.04 PROTECTION OF PUBLIC
A. If Contractor must operate any potentially dangerous devices before all specified safety valves

controls and devices are installed, Contractor shall notify the Architect in writing. Contractor
shall not operate such devices under these conditions until arrangements for supervision by
competent operators have been instituted and Architect's written approval has been issued.

1.05 EXCAVATION, SHORING AND BRACING
A. Excavate and back-fill for the installation of all underground work.
B. Provide all shoring and bracing per OSHA to prevent cave-ins during the construction period.
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1.06 SHOP DRAWINGS
A. Shop drawings shall be submitted for, but not limited to, the following items:

1. All Scheduled Equipment
2. Ductwork & Accessories
3. Hangers
4. Piping & Accessories
5. Supports
6. Vibration Isolation
7. Fixtures
8. Control Systems
9. Duct Systems
10. Insulation
11. Filters
12. Access Panels
13. Louvers
14. Refrigerant Pipe Diagrams/Sizing

B. Provide with the submittal package the proposed Test & Balance company’s credentials as
described in Section 23 0595.  Include a letter from the Test & Balance company indicating that
they have read Section 23 0595 and will perform testing and balancing of the mechanical
systems as described in that Section.

C. Provide a complete list of all accessories and options (indicate factory or field-installed) for all
scheduled mechanical equipment, including air distribution devices. Provide manufacturer-
generated summary sheet for air distribution devices, delineating sizes, colors, and accessories
for all devices on project. Provide manufacturer-generated specifications and ratings sheets for
each individual piece of air conditioning and heating equipment. Generic photocopies from
manufacturers catalog shall not be accepted.

D. In addition to cut sheets; provide a summary sheet indicating exactly what pipe material, joining
methods, valves, etc. provided in the various piping systems described in Section 22 1000.

E. Provide a valve schedule and tagged diagram. Schedule shall include valve model number,
design flow rate, pressure drop.

F. Contractor shall produce 1/4" scale CAD-generated ductwork and piping Shop Drawings for
every area of the building. Contractor shall coordinate all new mechanical systems with other
Divisions, specifically including piping, lights, the building structure, and ceiling heights. It shall
be the Contractor's responsibility to ensure that the mechanical systems are coordinated with all
other trades. Shop drawings submitted shall reflect this coordination in its entirety, including
location of piping 2" and larger, all ductwork (except runouts to diffusers), and all equipment by
dimensions to column lines. Bottom of duct, and bottom of pipe dimensions shall be taken from
finished floor, and shall be recorded on the Shop Drawings for review. Any interferences or
conflicts not resolved during normal shop drawing coordination between trades shall be
specifically noted to the Architect for instructions. Conflicts arising out of work installed (or
ductwork already fabricated) without Shop Drawings or Shop Drawings not completely
coordinated, shall be the Contractor's responsibility and at Contractor's expense for any
necessary changes.

G. Contract Drawings are diagrammatic and indicate generally the size and location of ductwork
and equipment. While duct sizes shall not be decreased, it is recognized that job site conditions
may require re-routing or re-sizing of ductwork, and the Contractor shall be responsible for this
coordination. Ductwork that has to be re-sized and/or re-routed as a result of this coordination
effort shall be the Contractor's responsibility and at Contractor's expense. Ductwork re-sized
shall be equivalent, per Duct-u-lator, to that shown on Drawings.

H. Steel fabrication Shop Drawing under Division 05 shall be coordinated with all Division 23
rooftop equipment and roof openings. The resulting coordination shall be confirmed and
verification shall be submitted with associated equipment and roof curbs.
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I. Division 23 shall coordinate with Division 05 (Structural) to insure where ductwork is required to
be routed within joist/truss space that an alternate to x-bracing is installed. Failure to coordinate
shall subject the Contractor to full cost incurred to meet the design intent on the Contract
Documents.

1.07 MOTORS, WIRING, AND ELECTRICAL EQUIPMENT
A. All motors required for this work shall be built in accordance with the latest standards of

National Electrical Manufacturer's Association, and shall be especially designed for quiet
operation. All motors shall be selected for operation within their nameplate amperage. 
Adjustable bases shall be provided with motors and equipment which have belt drives. Per 2007
Energy Independence & Securities ACT (EISA), 2010 DOE Small Motor Rule (10 CFR Part 31
Energy Conservation Program: Energy Standard for small Electric Motors), and ASHRAE/IES
Standard 90.1; all motors over 1 HP shall be NEMA "Premium" efficiency.  All motors over 1 HP
shall be compatible for use with variable speed drives (VFDs).

B. All electrical materials shall comply with requirements of the National Electric Code. All
contactors, starters, relays, and panels used in this work, which are included in Underwriters
Label Service, shall be new and bear the National Board of Fire Underwriters inspection label. 
Material not included in Underwriters Label Service shall be new and conform to NEMA or other
applicable industry standard.

C. Division 26, ELECTRICAL, provides for the furnishing of conduit and wire from electrical source
to electrical use, called "path of power", and for the installation of certain line voltage devices
specified in Division 22 and 23 which lie in the "path of power", including:
1. Manual switches.
2. Line voltage thermostats.
3. Solid-state speed controllers.
4. Aquastats for domestic hot water circulating pumps.
5. Starters.
6. Alarms for Flow Switches and Valve Supervisor Switches.

D. The "path of power" terminates at contactors or control panels of the following listed items of
equipment. These control panels contain starters/contactors for the motors or heaters installed
on or within the unit and are specified in Division 22 and 23. Any wiring past the point of
termination described above is Division 22 and 23 work.
1. Domestic Water Heaters.
2. Heat Pump Units.
3. Air Handling Units.
4. Electric Heaters.

E. Division 26, ELECTRICAL, provides for electrical power to any given item of equipment at the
voltage and phase required by the primary use only. If the item of equipment contains devices
such as fans, thermostats, motorized dampers, or other controls which require other than
primary voltage for their proper function, then transformers shall be furnished under Division 22
and 23 for that purpose.

F. Voltage and phase for Division 22 and 23 equipment shall be as specified by Division 26. 
Division 22 and 23 Contractor shall submit a list of all mechanical equipment requiring electrical
connections to the electrical Contractor, prior to release of any equipment, for coordination with
the Division 26 Contractor. A copy of this list that has been reviewed and approved by the
General Contractor shall be submitted to the Architect with the submittal for mechanical
equipment. Failure to include this list may result in the rejection of the entire mechanical
equipment submittal.

G. The control power source (point of connection for control power) for major equipment except
those single phase fans which are thermostatically-controlled and those items listed in C above,
are provided at the combination starters.

H. The automatic control signal for STOP-START of major equipment is furnished and installed to
and from combination starters as part of Division 23.
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I. All other conduit and wire, not in "path of power" described above, is included in Division 22 and
23.

J. If any Divisions Contractor makes a change by submittal, by delivery, by wiring rearrangement
or power requirements, which results in increased costs, the Contractor initiating the change
shall bear all cost increases.

K. All motors 1 HP and larger shall be NEMA "Premium" high efficiency motors with nominal and
minimum full load efficiencies equal to or greater than those specified by the State Energy
Code.  All motors shall be compatible for use with variable frequency drives (VFDs) per NEMA. 
Specifications shall be submitted for each motor furnished.

L. Starters or contactors shall be furnished in Division 23 for each motor that is not provided with a
motor starter by the equipment manufacturer.
1. Magnetic starters shall be NEMA standard sizes adequate for the load served, Size 00,

1,2,3,4.  Half sizes and/or quarter sizes are not acceptable.
2. Overload relays shall protect all three phases with an adjustable current setting and trip

class to allow field adjustment for specific motor FLA. Interchangeable heater elements are
not acceptable. Overload relay shall provide phase failure, phase loss, locked rotor and
stall protection.

3. Units shall have NEMA-1 enclosures for dry, indoor mounting and NEMA 3R for weather
exposed mounting areas.

4. Installed accessories shall include Hand-Off-Auto operation switch with 22mm style
operator interfaces (unless otherwise noted). Include LED pilot light indicators for Hand,
Off, Auto, Run, and Overload conditions. All pilot devices shall be water-tight and dust-
tight.

5. The starter shall provide a provision for Fireman's Override operation. When activated, the
starter run the motor in any mode (Hand, Off or Auto) regardless of other inputs or lack of
inputs either manual or auto.

6. Provide a manual reset pushbutton on the starter cover to restore normal operation after a
trip or fault condition.

7. Starters shall consist of a horsepower rated magnetic contactor with a minimum of 2 NO
and 2 NC auxiliary contacts

8. Single Phase Motor Starter Control:  The single phase motor starter shall consist of a
manually operated quick-make toggle mechanism lockable in the "Off" position which shall
also function as the motor disconnect. Starter shall provide adjustable thermal overload
protection, run status pilot light and fault pilot light. The starter must include the capability
to operate in both manual and automatic control modes.  Cerus Industrial, model BAS-1P
or approved equivalent.

M. Where power wiring to Division 23 equipment is not within the equipment curb, roof curb and
boots shall be provided under Division 26. The portal location shall be coordinated with Division
23 equipment power inlet requirements, and located not to block access for equipment
servicing.

1.08 ACCESS PANELS
A. Shall be provided to permit operation of concealed valves, dampers, or equipment. The

following table lists types of Bilco access frames and doors. Panels of equivalent construction
by Titus, Milcor, Hohmann and Barnard, or Zurn are acceptable.

B. Wall:
1. Sheetrock Style G
2. Plaster Style A
3. Masonry Style C

C. Ceiling:
1. Sheetrock Style G
2. Plaster Style A
3. Concealed spline Style D
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4. Lay-in tile None
D. Fire Rated Wall or Ceiling Style F (U.L. Listed)
E. Sizes shall be:  Small valves - 12" x 12".  Multiple valves, dampers, duct smoke detectors - 24"

x 24".
F. Access panels shall be insulated for sound barrier equivalent to wall in which it is installed.
G. Acoustical Tile:  Coordinate with tile installed to provide a removal tile at access point. Install a

colored thumb tack to mark the access panel of above ceiling equipment, control instrument,
valves, or relay.

1.09 WARRANTY
A. Contractor shall operate the air conditioning, heating, and ventilating systems; and plumbing

systems for a period of one week to the satisfaction of the Architect. Thereafter, the Contractor
shall guarantee and be responsible for all materials and workmanship (parts and labor) for a
period of one (1) year following the date of acceptance by the Architect.

B. Contractor shall also provide maintenance for the one (1) year period by providing four (4)
periodic inspections at approximately three-month intervals, which shall include the following.
1. Check all bearings, align, and oil, or grease.
2. Check belt tensions and pulley adjustments and adjust as necessary.
3. Check filters and advise Owner when change is necessary.
4. Check refrigerant charges and oil levels and replenish as necessary.
5. Check and re-calibrate controls as necessary.

C. Any required maintenance for the above shall be performed and materials needed shall be
furnished by the Contractor. Not included in the materials to be furnished by the Contractor are
natural gas, electricity, water, and filters. Provide the Owner with four (4) copies of the
inspection reports indicating all items checked and adjustment or repairs performed.

D. Water heaters shall be guaranteed for five years; parts.
E. All equipment compressors shall be guaranteed for five years; parts.

1.10 CUTTING AND PATCHING
A. Contractor shall set sleeves for pipes, ducts, and equipment accurately before the concrete

walls and floors are poured.
B. Should the Contractor neglect to perform this preliminary work and should cutting and patching

be required in order to install the piping, ductwork, or equipment; the expense of the cutting and
restoring of surfaces to their original condition shall be borne by the Contractor.

1.11 BASIS OF DESIGN
A. When brand, trade, or manufacturer's names are used for Basis of Design; they are used in the

interest of brevity to describe the style, type, size, quality, or arrangement of articles of
equipment, and are not intended to limit competition. If articles of equipment by manufacturers
other than Basis of Design are submitted for installation, the Architect shall compare them with
specified articles of equipment on basis of qualities mentioned. The size, weight, and
arrangement of other equipment shall be checked by the Contractor to ascertain it can be
installed, connected, and serviced successfully; and that walking space and service space can
be maintained without altering equipment space or enclosures or the work of other trades.

B. Items that are "standard" with the Basis of Design equipment shall be included as "standard" or
provided as a factory or field installed "option" or "accessory" by manufacturers other than the
Basis of Design submitted for approval. This includes items that may or may not be listed in the
Specifications or on the Drawings as "standard" to be provided.

C. If any Division's Contractor makes a change by submittal, by delivery, or by wiring
rearrangement which results in increased costs; the Contractor initiating the change shall bear
all cost increases.
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1.12 AS-BUILT DRAWINGS
A. Per the Georgia State Energy Code, the Contractor shall produce and submit to the Architect,

"As-Built" Drawings, four (4) copies, as described below.
B. As work progresses, neatly and clearly record on four (4) sets of mechanical plans (in red) all

changes and deviations from the contract drawings in size, locations, etc., of all piping, ductwork
terminal units and other equipment. Record (in red) final location of piping, ductwork, starters,
valves, thermostats, etc., by dimensions to adjacent walls and floors. Make sufficient
measurement to accurately locate all equipment. Locate underground lines by dimension from
building walls.

1.13 OPERATION AND MAINTENANCE MANUALS
A. Operation and Maintenance manuals (4 sets) shall be provided to the Owner or the Owners

designated representative. Manuals shall be in accordance with the Georgia State Energy Code
for Buildings.
1. Manuals shall include as a minimum the following:

a. Final, corrected submittal data with equipment sizes and selected options for each
piece of equipment, including Engineer’s submittal review comments.

b. Current manufacturer’s published operation and maintenance manuals for each piece
of equipment.

c. Name, address, email, and phone number of at least one LOCAL service agency for
each type equipment.

d. HVAC controls system maintenance and calibration information including wiring
diagrams, schematics, and control drawings.

e. Complete narrative of how each system is intended to operate, including suggested
setpoints.

f. Copy of the final Test & Balance report.
g. Copy of the final As-Built Drawings.
h. Controls certification letter. See Section 23 0900.
i. Copy of Engineer’s final punch list items, with each item checked off when completed

or an explanation of why the item was not completed.
1.14 OWNER TRAINING

A. Contractor shall provide, at no additional costs to the Owner, to the Owner's designated
personnel a minimum of two (2) hours operation & maintenance training for the each of the
following items of mechanical equipment:
1. Water Heater
2. Kitchen Hood Exhaust System; including Fire Supression System; Exhaust Fan, Make-up
3. Split System

B. Training shall be conducted by factory-trained, authorized representatives of the equipment
manufacturers. Contractor shall schedule and be present for all training. Training shall be
coordinated with the Commissioning Authority.

1.15 INTERFACES WITH OTHER WORK
A. There are many interfaces between the work involved with Division 22 and 23 and the work

involved with other Sections and Divisions, particularly with Division 26. Contractor shall be
aware of the requirements of these other Sections or Divisions and Contractor's responsibilities
at the interfaces.

B. Mechanical equipment, piping, or ductwork shall not be placed within 42" of switchboards and/or
panel boards.

C. Water piping (domestic, storm, sanitary, etc., except sprinkler piping when required) shall not be
located above electrical switchboards and/or panel boards. When sprinklers are required,
shields shall be provided over the panels.

D. Mechanical equipment is shown on the Drawings in general locations. Contractor shall be
responsible for field-coordination with other trades and installing equipment so as to maintain
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published service and operating clearances, and providing the design intent. If in doubt, direct
clarifications to the Architect.

1.16 EQUIPMENT IDENTIFICATION
A. Equipment Identification:

1. All items of equipment shall be identified with engraved tags. Tags shall be 1/8" thick
plastic stock with adhesive backing, and shall be permanently secured to the equipment
that they identify.

2. All tags shall be of uniform 2" high  x 4" wide with 1" high letters and numbers. Tags can
be wider if required to accommodate the equipment number. All tags shall be black with
white lettering.

3. Equipment Identification numbers shall be the same as those scheduled on the Contract
Drawings. Identification shall be located where it can be conveniently read, and shall be
located in the same relative position on like equipment.

4. In addition to the above ID tags, all scheduled equipment shall be provided with permanent
factory-installed engraved nameplate labels listing complete model and serial numbers,
unit voltage, motor sizes, etc.

5. For equipment located in public spaces, identification shall be inside control boxes or
covers, and not in public view.

6. Identify all disconnect switches that are not directly attached to the equipment that they
serve, with identical ID tags as specified above for the equipment.

1.17 PIPE IDENTIFICATION
A. All piping systems shall be identified.

1. All piping systems within the building except as noted herein shall be identified with clear
block letters and numbers stenciled on the outside surface of the pipe or insulation,
indicating the system contents by abbreviated letters and direction of the flow. Pre-printed
label/wraps shall be acceptable.

2. This identification marking shall be applied to the pipe systems where pipe enters or
leaves a wall or floor, and item of equipment such as pumps, fan coil units and tanks, and
at tees. Identification shall be applied no less than 50 feet apart on horizontal pipe; and
one identification per floor on vertical pipe.

3. Letters and numbers shall be  3/4" high on pipe 2" and smaller.
4. Letters and numbers shall be 1-1/2" high on pipe 3" and larger.
5. Directional arrows shall be 4" long and 1/2" wide.
6. Letters and numbers shall be black on white pipe or insulation.
7. Letters and numbers shall be white on dark pipe or insulation.
8. Pipe identification symbols shall be the same as shown on the drawings.
9. Soil, vent, and refrigerant piping shall not be identified.
10. Per Mechanical Code; each length of pipe and tubing and each pipe fitting utilized in a

mechanical system shall bear the identification of the manufacturer.
1.18 PERMITS AND INSPECTIONS

A. Contractor shall secure and pay for all permits, fees, inspections, and utility connection costs.
1.19 EQUIPMENT & MATERIAL PROTECTION

A. All equipment and material shall be kept clean and free of debris as construction progresses. 
Closures shall be provided over duct, piping, and major equipment openings during storage,
erection, and prior to connection. Material finishes shall be protected by covers to prevent
impingement of corrosive, abrasive, and disfiguring foreign matter. Accidental finish damage
shall be repaired equivalent to original finish.

1.20 TEST, BALANCE, AND REPORT
A. See Section 23 0595.
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1.21 PROHIBITED MATERIALS
A. All products, materials, or assemblies which contain asbestos or polychlorinated Biphenyl (PCB)

in any form or in any concentration whatsoever, are expressly forbidden from being used on this
project. Products that off-gas formaldehyde (HCHO) shall be forbidden.

1.22 SITE VISIT AND FAMILIARIZATION
A. Contractors proposing to undertake work under this Division shall visit the site of the work and

fully inform themselves of all conditions that effect the work or cost thereof; examine the
Drawings and Specifications as related to the site conditions; acquaint themselves with the utility
companies from whom services will be supplied; and verify locations of utility services and
determine requirements for connections.

B. Consideration shall not be granted for any alleged misunderstanding of the amount of work to
be performed. Tender of proposal shall convey full agreement to all items and conditions
specified, indicated on the Drawings, and/or required by nature of the site.

1.23 DISINFECTION AND TESTING OF WATER SYSTEM
A. Sanitize plumbing potable water systems after cleaning and pressure tests, with chlorinated

potable water solution to 200 ppm chlorine residual after 24-hours minimum, then flushed with
fresh potable water until effluent chlorine content does not exceed make-up. Water samples
shall be sent to Local Health Department (LHD) for testing. A letter of approval must be
obtained from the LHD before the system is put into service.

B. All domestic water piping shall be disinfected with chlorine before it is placed into operation. 
The chlorinating material shall be liquid chlorine conforming to Federal Specification BB-C-120
and shall be introduced to the system by experienced operators only. The chlorine solution
applied to the piping sections or system shall contain at least fifty (50) parts per million of
available chlorine and shall remain in the sections or system for a period of not less than sixteen
(16) hours. During the disinfection period all valves shall be opened and closed at least four (4)
times.  After the disinfection period, the chlorinated water shall be flushed from the system with
clear water until the residual chlorine content is not greater than two-tenths parts per million
(0.2PPM). Submit certification to the Architect and Owner that the system was disinfected.

END OF SECTION
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SECTION 23 0520
SUPPORTS AND FOUNDATIONS

PART 1 - GENERAL
1.01 MECHANICAL GENERAL

A. Section 23 0010 is applicable.
1.02 REFERENCE STANDARDS

A. MSS Standard Practice, SP-58, 2018 Edition, "Pipe Hangers and Supports - Materials, Design,
Manufacture, Selection, Application, and Installation" by Manufacturer's Standardization Society
- called "MSS SP-58," herein, or local code requirements.

B. HVAC Duct Construction Standards, SMACNA, 2020.
1.03 PURPOSE

A. The purpose of supports and foundations in this Section is to position permanently the pipe,
ducts, and equipment.

PART 2 - PRODUCTS
2.01 PIPE HANGER AND SUPPORT COMPONENTS

A. Hangers, supports, and pipe saddles shall be in accordance with MSS SP-58.
B. Hanger Spacing and Rod Sizes shall be in accordance with MSS SP-58. Exception:  Hanger

spacing for PVC and CPVC pipe shall be 4'-0" maximum. CPVC piping 1" and smaller hanger
spacing shall be 3'-0" maximum. All PB pipe or tubing, all PEX tubing, and Polypropylene pipe
or tubing 1" or smaller hanger spacing shall be 32" maximum. Polypropylene pipe or tubing 1
1/4" or larger hanger spacing shall be 4'-0" maximum.

C. Hanger Material shall be steel or cast iron as listed above except hangers in contact with copper
pipe shall be copper, or have copper inserts, or be plastic coated steel to prevent pipe from
touching hanger.

D. Trapeze Assemblies, or Unistrut type systems may be employed to support multiple parallel
pipes.

E. Powder Drive Bolts or studs may be employed in concrete. The Architect must be consulted
before using powder drive units in concrete.

F. Expansion Type Bolt anchors employing pre-drilled holes or self-drilled types may be employed
in concrete. The Architect must be consulted before using anchors in concrete.

G. Pipe shields shall be provided to protect insulation on cold pipes at hangers in accordance with
MSS SP-58. Non-metallic pipe shields/saddles manufactured by Armaflex/Insuguard shall be
acceptable.

H. Exterior refrigerant piping vertical and horizontal supports shall be 13/16" metal channel with
Perm-Green coating or weatherproof protective finish and individual piping clamps, 5'-0" on
center, minimum spacing, or as specifically required by local codes and standards. Insulation
shall be continuous through piping clamps. Pipe clamps shall be "Cush-A-Therm" type clamps
with a short built-in closed-cell insulation section permanently attached to the electrogalvanized
piping channel clamp. Insulation piece shall feature rigid foam construction with an insulating
tape inner lining and exterior rubber coating. Provide all hardware as required for a complete
installation, size as called for in Section 23 0700.

I. Basis of Design: Holdrite, Empire, or approved equivalent.
2.02 DUCT HANGERS AND OPENINGS

A. Shall be in accordance with HVAC Duct Construction Standards, SMACNA, 2005.
B. Duct and fire damper openings shall be coordinated with Division 03 and 09.
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2.03 EQUIPMENT BASES AND SUPPORTS
A. Concrete equipment pads, bases, and rails shall be furnished under another division of the

specifications. Design of pads, bases, and rails shall be Division 23 responsibility with
configuration suitable for equipment furnished under this Division. Construction information shall
be transmitted to the Concrete Contractor in the form of approved shop drawings. Concrete
shall be bonded to floors after hammer roughing floor surface.

B. Floor mounted split system indoor air handlers shall be supported on welded angle iron frames
designed to support the weight of the unit and provide the height required to route the supply
and return ductwork. Field verify. Return air ductwork shall be connected to the bottom unit
connection only, unless shown otherwise on the plans. Optional frame provided by the air
handler manufacturer will also be acceptable. Do not mount unit on sheet metal ductwork
plenum. Provide 5/16" thick neoprene waffle pad between unit and frame. Mason Type W or
approved product.

C. All ground-mounted equipment shall be mounted on 6" reinforced concrete pads provided under
Division 02. Coordinate sizes of equipment provided to insure a pad size 6" larger on all four
sizes as well as locate minimum manufacturers clearance from building unless noted otherwise.
 One (1) pad may be provided for units installed next to each other, as long as the pad is sized
for the clearances required between the units. Pads shall be level and top of pad shall be 3"
above all adjacent finished grades.

D. Provide duct supports in accordance with SMACNA Hangers Chapter 5.  Provide supports for
ducts in accordance with SMACNA Figure 4-6 and 4-7 riser.  Provide roof curbs for duct
supports and duct supports on roof in accordance with SMACNA Section 5.

E. All suspended fans and air handlers shall be supported by all-thread rods with double deflection
neoprene type vibration isolators, Mason Industries LDS HD or approved product; minimum four
(4) supports. Neoprene isolators (at the factory mounting bracket) for in-line fans from the fan
manufacturer are acceptable, if they meet the above requirements.

2.04 VIBRATION ISOLATION
A. All vibration control devices shall be furnished by a single manufacturer who shall verify size and

deflection to insure proper performance.  Selection and location of vibration isolation equipment
shall provide uniform loading and deflection according to weight distribution of equipment.

B. Vibration control devices shall be selected in accordance with the Vibration Isolator Selection
Guide, Chapter 49, 2019 ASHRAE HVAC Applications Handbook.

C. Supports shall be selected to provide a 50% overload capacity before reaching a solid state and
be fully adjustable.

D. Shop drawings shall be submitted for all equipment supports and shall include complete isolator
data and manufacturer's operating weight, load distribution, and deflection at each loading point
for each piece of isolated equipment.

E. Per Mechanical Code; where vibration isolation of equipment and appliances is employed, an
approved means of supplemental restraint shall be used to accomplish the support and
restraint.

F. Equipment by Mason Industries, Inc. is listed as the Basis of Design. Equipment by
Amber/Booth, Kinetics, Vibro Acoustics, Vibrations Eliminator Co., and Vibration Mountings and
Controls, Inc. shall be acceptable contingent upon full compliance with all criteria.

2.05 MISCELLANEOUS STEEL
A. Miscellaneous steel and rods required for suspension of equipment, pipe, and ductwork shall be

furnished and installed under Division 23.
2.06 SLEEVES

A. Make sleeves through outside walls watertight. Pack with fiberglass and caulk, 1" deep at each
face, with non-hardening sealant between pipe and sleeve.
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2.07 SEISMIC RESTRAINTS
A. The Division 22 and 23 contractor shall be responsible for the design and installation of seismic

restraints for the anchorage of all mechanical equipment and piping systems to the main
structural system for Seismic Design Category.

B. Installation for ductwork and piping shall comply with SMACNA Seismic Restraints Manual
Guidelines for Mechanical Systems, Third Edition, 2008.

C. Contractor shall submit certification that seismic restraints have been provided as specified.
PART 3 - EXECUTION
3.01 ADJUSTMENT

A. All pipe hangers shall be capable of adjustment in height and this feature shall be used in final
adjustment to take the weight of pipes uniformly on successive hangers and to obtain grade
required.

B. Isolators shall be properly adjusted with springs perpendicular to bases or housing, adjustment
bolts tightened on equipment mountings, and hangers not cocked.

3.02 LOAD SCHEDULES
A. Contractor shall submit load schedules for approval for all hangers and supports for large piping

and heavy equipment.
3.03 NOTICE

A. Do not fasten a hanger or support to bridging or metal deck.
B. All mechanical equipment shall be installed perfectly level.

END OF SECTION
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SECTION 23 0595
TESTING AND BALANCING

PART 1 - GENERAL
1.01 SCOPE

A. Testing and balancing of mechanical systems shall be performed as described herein.
B. A duct traverse and report shall be provided for each air moving system on this project.
C. Testing and Balancing Agency shall be kept informed of any major changes made to the system

during construction, and shall be provided with a complete set of Contract Documents,
"As-Built" Drawings, approved submittal data, applicable Specification Sections, Addenda, and
Change Orders.

1.02 TEST, BALANCE, AND REPORT
A. Contractor shall obtain the services of an independent Test, Adjustment, and Balance (TAB)

Agency to test, adjust, and balance all systems:
1. Each supply, return, exhaust, relief, and outdoor air distribution system, including operation

and adjustment of all manual and automatic air volume control dampers, particularly
outdoor air dampers.

2. Overall building air balance.
B. All corrections required by the report shall be executed by the contractor to the satisfaction of

the Owner, Architect, Consulting Engineer, and the Testing and Balancing Agency. All costs of
initial testing & balancing as well as any necessary re-testing shall be borne by the contractor.

C. Testing and balancing of air distribution systems shall be performed, at minimum, in accordance
with AABC National Standards, 7th Edition, 2016. Test and balance shall include all equipment
and distribution systems and shall be reported, as a minimum, on forms as published by the
AABC, NEBB equivalent, or other approved equivalent. Report shall include numbered
diagrams of each system showing all devices in the system.

D. Two or three separate Test and Balance procedures shall be performed and reported on the
system: an Initial TAB after systems have been started up and are complete, a Summer TAB
when the outside air temperature is above 88 deg. F db/ 70 deg. F wb, and a Winter TAB when
the outside temperature is below 50 deg. F db.  If outside ambient conditions during the Initial
TAB meet the requirements for Summer or Winter TAB, this will also be considered the
Summer/Winter TAB. Record outside dry bulb and wet bulb at each TAB.  Each TAB shall be
scheduled with the Owner, performed and reported to the Architect, and shall be done to the
satisfaction of the Owner and Architect.

E. Reports shall include manufacturer's performance curves, tables, and graphs with specified and
measured duty points marked up on these documents.

F. TAB Agency shall, unless approved by the Owner, be an AABC or NEBB member and the TAB
work shall be done by an AABC or NEBB certified Test and Balance Technician.

G. TAB Agency shall check all the systems operating together to ensure that the air conditioning
spaces are under an overall positive pressure.

H. Contractor and TAB Agency shall review the proposed system installations and determine all
measuring and balancing devices required for proper test and balance of the systems. These
shall include, but shall not be limited to, manual air volume balancing dampers, etc. The
contractor shall be responsible for providing these in the locations recommended by the TAB
Agency, in addition to any shown on the drawings. These devices shall be provided under the
contract.

I. TAB Agency shall test drain pans for proper drainage under operating conditions.
J. Instruments used for testing and balancing shall have been calibrated within a period of six

months of the time of the testing and balancing and such instruments shall be checked for
accuracy prior to start of work. Submit verification for Certification to the Architect and the
Owner.
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K. Four copies of the complete test report shall be submitted to the Architect and Owner prior to
final inspection of the project.

L. TAB Report shall include a list of all deficiencies found during the preliminary testing and a
Contractor Response indicating remedial action taken for each item. TAB work shall not be
deemed complete without this report.

M. Air Systems (Initial):
1. Examine the air handling systems to see they are free from obstructions. Determine all

dampers and registers are open, or in normal positions; moving equipment is lubricated;
filters are installed and clean; and perform other inspection and maintenance activities to
insure the operation of the systems is as specified.

2. Demonstrate the air handling systems perform as specified. Record entering and leaving
temperatures of medium in cooling and/or heating modes. Adjust variable type pulleys, or
motor speeds, and/or volume and control dampers for all scheduled air moving equipment.

3. Adjust dampers at take-off fittings to distribute or exhaust design air quantity to within plus
or minus 10% of design airflow rates. Do not balance with the damper at diffuser or
register neck where take-off dampers are installed; leave fully-open for Owner seasonal
adjustment only. Each grille, register, and diffuser shall deliver or remove the designed
CFM in the proper pattern.

4. Reports shall include but not be limited to:
a. Recorded and design airflow CFM at each piece of scheduled mechanical equipment:

supply air CFM, return air CFM, outside air minimum CFM as scheduled, relief air
CFM, exhaust air CFM. Mechanical equipment airflow shall be measured and
recorded at the inlet/outlet duct directly upstream/downstream (at non-turbulent
location) of the fan utilizing a duct traverse, not by just summing all air distribution
devices. Provide a duct traverse report for each system in the final TAB report. Test
and record outside airflow through all packaged rooftop equipment intake hoods. 
Provide engraved tag on intake hood as specified in Section 23 3000.

b. Recorded and design air flow CFM at each diffuser, register, and grille shown on the
Drawings.

c. Each piece of scheduled equipment: check-off list for satisfactory status of filters;
equipment inlet/outlet thermal conditions (dry & wet bulb temps) in full heating and full
cooling mode; OA damper closing in night setback/setup, unoccupied, and morning
warmup/cooldown modes of operation; proper heating/cooling function; recycle timer;
proper relief air function; and proper economizer operation if specified.

d. Record temperature and humidity in one representative space (thermostat location
preferred) for each system at the time of the test & balance. Indicate the space where
the reading is taken, and setpoint for thermostat, if present.

N. Air Systems (Summer/Winter):
1. Demonstrate the air handling systems perform as specified. Record entering and leaving

temperatures of medium in cooling and/or heating modes (as seasonally appropriate).
2. Spot check airflow rates for one grille, register, or diffuser associated with each air

handling system to verify that it remains within plus or minus 10% of design airflow rates. If
any discrepencies are noted, notify the Architect and indicate in TAB report.

3. Reports shall include but not be limited to:
a. Record entering and leaving air temperatures in cooling or heating modes (as

appropriate for the season) for each piece of scheduled equipment .
b. Recorded dry bulb and wet bulb temperatures at supply and exhaust discharge and

return and outside air intake of each 100% OA unit.
c. Record outside air temperature and humidity at the time the readings are taken.
d. Record temperature and humidity in a representative space (thermostat location

preferred) for each system at the time of the test & balance.  Indicate the space where
the reading is taken, and setpoint for thermostat, if present.

END OF SECTION
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SECTION 23 0700
INSULATION

PART 1 - GENERAL
1.01 MECHANICAL GENERAL

A. Section 23 0010 is applicable.
1.02 HOT SURFACE INSULATION SYSTEM

A. Installed to prevent unwanted heat transfer. Installed on hot pipes and equipment.
B. Insulation need not be installed within wall or floor sleeves.
C. Pipe hangers may touch pipe if insulation encloses hanger.

1.03 COLD SURFACE INSULATION SYSTEM
A. Installed to prevent unwanted heat transfer, minimize sweating of pipes, ducts, and equipment,

and provide a continuous high-quality vapor retarder on the outer surface of the insulation.
B. Insulation shall be continuous through wall and floor sleeves.
C. Pipe hangers shall be outside pipe insulation system.
D. Staples, screws, rivets, or any other securement device that punctures the vapor retarder shall

not be used.
1.04 DUCT INSULATION

A. Installed to prevent unwanted heat transfer to or from ducts and to prevent sweating of ducts
and equipment.

B. Insulation shall be continuous through wall sleeves, except at fire dampers. Insulate fire damper
flanges on supply air ductwork.

C. Staples, screws, rivets, or any other securement device that punctures the vapor retarder shall
not be used.

1.05 ITEMS NOT INSULATED
A. Insulation is not to be installed on domestic water plated fixtures and fixture supply piping, hot

valve bonnets, valve stems, hot flanges, or hot unions; unless noted otherwise.
B. Duct insulation is not to be installed on the following:

1. Exhaust air ductwork installed within the building insulation envelope.
1.06 PIPES THAT SHALL BE INSULATED

A. Domestic Hot Water and Hot Water circulating lines.
B. Domestic Cold Water except where concealed within plumbing chases or within pipe riser

shafts.
C. Condensate Drains:  Where routed below roof lines.
D. Refrigerant vapor lines - all; and refrigerant liquid lines where installed in attic space and

outdoors.
1.07 DUCTS THAT SHALL BE INSULATED

A. All ductwork shall be insulated, unless specifically noted otherwise in this Specification.
B. Kitchen exhaust hood:  Insulate the top of the hood only where NFPA 96 required clearance to

combustibles must be maintained.
C. Duct Liner:  Where designated on plans exterior insulation may be omitted, except where

ductwork is run outside of the insulation envelope. Duct liner is specified in Section 23 3000.
D. All louver plenums.

1.08 EQUIPMENT AND TANKS THAT SHALL BE INSULATED
A. Air Handling Units, etc. shall be internally factory insulated.
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PART 2 - PRODUCTS
2.01 ABBREVIATIONS FOR MANUFACTURER'S NAMES

A. O-CF - Owens-Corning Fiberglass Company
B. JM     - Johns Manville
C. F        - Foster Products Corporation
D. 3M     - Minnesota Mining and Manufacturing Company
E. PC     - Pittsburgh Corning
F. DM    - Delta Maid
G. CT     - CertainTeed
H. K        - Knauf
I. AER   - Aeroflex USA, Inc.
J. C        - Childers
K. ARM   - Armacell
L. K-F     - K-Flex
M. ITW    - ITW Insulation Systems

2.02 PIPE INSULATION
A. Domestic hot water and hot water circulating lines:  Molded glass fiber 4 to 8 pound density in

36" long sections, split lengthwise, with self-sealing laps and all service jacket; thermal
conductance of 0.25 Btu-in/hr-ft2-F maximum at 100F mean temperature. Compliant with ASTM
C547, Type I, Grade A.  O-CF, JM, K.
1. Pipes - 1/2" thru 1-1/4"   = 1" thick
2. 1-1/2" thru 2"                  = 1-1/2" thick
3. Over 2"                           = 2" thick

B. Domestic cold water and interior condensate drains:  Moulded glass fiber 4 to 8 pound density
in 36" long sections split lengthwise, 1" thick. Compliant with ASTM C547, Type I, Grade A. 
O-CF, K, JM.
1. As an alternative, interior condensate drains may be insulated with flexible, closed-cell,

elastomeric insulation, compliant with ASTM C547, Type I, Grade A. Basis of design
Armacell Armaflex AP, or approved equivalent product by Aeroflex, K-Flex, Aerocell, or
Proflex.
a. Condensate drains - Up to 1 1/4" = 1/2" thick
b. Condensate drains - 1 1/2" and above = 1" thick

2. (OR)As an alternative, interior condensate drains may be insulated with flexible,
closed-cell, elastomeric insulation with integral reinforced double seal/lap, compliant with
ASTM C547, Type I, Grade A.  Basis of design Armacell Armaflex LapSeal, or approved
equivalent product by Aeroflex, K-Flex, Aerocell, or Proflex.
a. Condensate drains - Up to 1 1/4" = 1/2" thick
b. Condensate drains - 1 1/2" and above = 1" thick

C. Refrigerant piping:  Flexible elastomeric thermal insulation 1/2" thick for pipes 1 1/4" or less and
1" thick for pipes 1 1/2" and above.  Where piping is outdoors, increase thickness by 1/2". Basis
of design Armacell Armaflex AP, or approved equivalent product by Aeroflex, K-Flex, Nomanco,
or Proflex.

D. (OR) Refrigerant piping:  Flexible elastomeric thermal insulation 1/2" thick for pipes 1 1/4" or
less and1" for pipes 1 1/2" and larger. Where piping is outdoors, increase thickness by 1/2". 
Provide integral reinforced double seal/lap. Basis of design Armacell Armaflex LapSeal, or
approved equivalent product by Aeroflex, K-Flex, Nomanco, or Proflex.
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2.03 INSULATION JACKETS ON PIPING
A. Protective outer jackets shall be provided for all outdoor applications, where needed for

increased resistance to physical abuse, and where needed for aesthetic purposes.
B. All insulated condensate piping exposed in Mechanical Rooms and/or Janitor Closets shall be

encapsulated in PVC.
C. Hot pipe and domestic cold water fiberglass insulation systems located indoors shall be covered

with all-service jacket (ASJ). Fire retardant kraft-foil-glass yarn, white with factory-applied
self-sealing longitudinal laps and circumferential joints sealed with ASJ butt strips.

D. Refrigerant piping insulation located outdoors shall have two coats of weather-resistant
protective finish. Basis of design Armacell Armaflex WB Finish, or approved equivalent product.
Note to Owner weatherproofing coating needs to be re-applied every two years to protect
insulation.

2.04 INSULATION FOR FITTINGS, VALVES, PRVS, STRAINERS, STEAM TRAPS, UNIONS, AND
FLANGES
A. Hot Pipes (not including domestic water plated fixtures and fixture supply piping, unions and

flanges):  Shall be of same material and thickness as 2.02 above, and with insulation jacket as
specified above. Finish any insulation terminations with white mastic. PVC fitting covers with low
density batt insulation are not acceptable.

B. Cold Pipes (other than domestic cold water piping insulation and elastomeric condensate and
refrigerant piping insulation):  Shall be of same material and thickness as 2.02 above, seal any
insulation terminations and exterior insulation surfaces with vapor retarder film, tape, or
mastic/fabric/mastic system, such as F 85-60, C CP-82, or approved product; and wrapped with
glass mesh tape and finished with vapor barrier coating, F 30-65 C CP-34, or approved product.
Overall vapor retarder permeance shall not exceed 0.02 perms. PVC fitting covers are not an
acceptable vapor retarder (but can used over specified vapor retarder, where wanted for
aesthetic purposes.

C. Domestic cold water:  Shall be of same material and thickness as 2.02 above. Provide 2-piece
factory preformed fittings or mitered insulation. Maintain continuous vapor barrier.

D. Refrigerant (and elastomeric condensate piping insulation):  Shall be of same material and
thickness as 2.02 above with 2-piece preformed fitting covers where available, installed per
manufacturer's recommendations. Where 2-piece preformed fitting covers are not available,
miter-cut insulation sections are acceptable. Lengthwise split insulation over fittings is not
acceptable. Sections of insulation and joints at support struts or clamps shall be joined with
insulation couplings by Klo-Shure, or approved equivalent product.

2.05 DUCT AND PLENUM INSULATION
A. Insulation:

1. Flexible glass fiber with factory applied foil-skrim-kraft jacket and laps. Insulation on all
ductwork shall conform to the following minimum specifications.

2. Glass fiber for ductwork installed in a return air plenum or in an unconditioned space (still
inside building insulation envelope):  6.0 minimum R-value, 0.75 lb/ft3 minimum density, 2"
minimum thickness.

3. Glass fiber for ductwork installed outside of the building insulation envelope:  8.5 minimum
R-value, 0.75 lb/ft3 minimum density, 3" minimum thickness.

4. Kitchen hood grease exhaust (and kitchen hood only where required to maintain NFPA 96
clearances to combustibles):  2" mineral wool batts on 22 gauge sheet-metal, spaced off
kitchen duct with 1" non-combustible spacers and reinforced with wire mesh. As an
alternate grease duct may be wrapped with a flexible 2-hour fire-rated duct wrap: From
hood connection to exterior wall penetration, wrap all grease duct with 3" ((2) 1.5" thick
layers), 2-hour rated, fire barrier duct wrap. 6 pcf density in accordance with the tolerances
in ASTM C 892 Standard Specification for High-Temperature Fiber Blanket Thermal
Insulation. Product and installation shall be accordance with ASTM E 2336. Insulation shall
be rated for Zero clearance to combustible throughout the entire enclosure system for
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congested spaces. Provide butted inner layer in 2-layer grease duct applications.  Provide
foil encapsulation (adhered to foil scrim). Wrap shall be installed in strict conformance to
all manufacturer's requirements. Basis of Design is 3M Fire Barrier Duct Wrap 615+, or
approved equivalent product.

5. All insulation (U.N.O.):  O-CF, JM, CT, K.
B. Mechanical fasteners:  Weld pins and retainers or pin applied with adhesive.
C. Tapes : 4" wide foil-skrim-kraft with vapor barrier adhesive.

2.06 ADHESIVES - GENERAL
A. Adhesives are packaged in cans and require stirring during application to result in firm bond. 

Adhesives applied to surfaces and to insulation require a time period to achieve a proper dry
surface before final positioning in order to obtain a firm bond. Insulation which is not firmly
bonded to surfaces, edges or joints shall be removed and replaced.

B. All adhesives shall be flame retardant U.L. approved.
C. Adhesive for flexible elastomeric insulation shall be an air drying contact adhesive applied per

manufactures recommendations. Adhesive: Armacell Armaflex 520, or approved equivalent
product.

D. All adhesives used shall be recommended by the insulation materials supplier and by the
adhesive manufacturer for the intended application.

2.07 FLAME RETARDANT MATERIALS
A. All material shall be fire-retardant with an ASTM E84 flame spread rating not to exceed 25

without evidence of progressive combustion and a smoke developed rating not to exceed 50.
PART 3 - EXECUTION
3.01 GENERAL

A. All work shall be installed is strict accordance with applicable building codes, ordinances, and
manufacturer's written instructions, except as noted below.

B. Insulation materials shall not be applied until the following have been completed:
1. Rust, scale, dirt, and moisture removed from surfaces.
2. Required tests such as pressure and leak-testing.
3. Heat tracing.

C. Insulation shall be kept clean and dry. If insulation becomes wet, the insulation shall be
removed from the jobsite and replaced with new.

D. Protect installed products until completion of project.
E. Seal all vapor retarder joints, breaks, and punctures with vapor retarder tape or vapor retarder

coating.
3.02 CLEARANCES

A. Plan piping and ductwork layouts so that pipes and ducts are far enough apart and from
adjacent surfaces to permit installation of insulation and air movement over surfaces.

3.03 HOT PIPING
A. Fiberglass insulation:

1. Apply insulation over clean dry surfaces, with the pipe at approximately room temperature.
2. Adjoining sections of insulation shall be butted firmly together and the longitudinal seam

shall be located at about 3:00 or 9:00 o'clock pipe position.
3. Any factory-applied vapor retarder shall be drawn tight and sealed at longitudinal joints with

self-sealing lap tape under the overlap, in an effort to secure the insulation in place.
4. Follow manufacturer's instructions for securement of insulation systems.
5. Pipe insulation terminations such as at flanges shall be sealed-off with a breather

mastic/fabric/mastic.
6. Insulate fittings and other unusual shapes with preformed or mitered insulation pieces. 

Fitting insulation shall be same thickness and composition as that specified for pipe
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insulation. Hold insulation pieces in place with wire or filament tape. PVC jacketing stuffed
with loose fiberglass batting shall not be acceptable.

7. Indoors, if protective jacketing is not used, finish fittings with breather mastic/fabric/mastic
system and cover butt joints with minimum 3" wide vapor retarder self-adhesive butt strips
or tape of same composition as vapor retarder used on straight pipe.

8. Supports can be internal or external to the insulation system.
9. For protective jacketing, see Section 3.06.

3.04 COLD PIPING (OTHER THAN ELASTOMERIC RUBBER PIPING INSULATION)
A. Fiberglass insulation:

1. Apply insulation over clean dry surfaces, with the pipe at approximately room temperature.
2. Adjoining sections of insulation shall be glued together at butt and longitudinal joints using

a vapor retarding joint sealant suitable for the insulation type being used. Joint sealant
shall be applied evenly across the entire joint face is as thin a layer as possible while still
achieving good adhesion. Adjoining sections of insulation shall be butted firmly together
after application of joint sealant.

3. Adjoining sections of insulation shall be butted firmly together and the longitudinal seam
shall be located at about 3:00 or 9:00 o'clock pipe position.

4. Factory-applied vapor retarder shall be drawn tight and sealed at longitudinal joints with
self-sealing lap tape under the overlap. Butt joints of the vapor retarder shall be sealed with
minimum 3" wide vapor retarder self-adhesive butt strips or tape of same composition as
vapor retarder used on straight pipe.

5. Follow manufacturer's instructions for securement of insulation systems.
6. Pipe insulation terminations such as at flanges shall be sealed-off with a breather

mastic/fabric/mastic.
7. Insulate fittings and other unusual shapes with preformed or mitered insulation pieces. 

Fitting insulation shall be same thickness and composition as that specified for pipe
insulation.  Hold insulation pieces in place with wire or filament tape. PVC jacketing stuffed
with loose fiberglass batting shall not be acceptable.

8. Supports shall be external to the insulation system. Utilize high density insulation and verify
the high density insulation is capable of resisting the forces exerted by the weight of the
pipe, contents, and insulation system. Insulated pipe non-metallic shields/saddles
manufactured by Armaflex/Insuguard shall be acceptable.

9. For protective jacketing, see Section 3.06.
3.05 ELASTOMERIC RUBBER INSULATION - PIPING

A. Elastomeric rubber insulation shall be installed in accordance with the manufacturer's
recommendations. Protect condensate piping insulation routed on floors and across walkways
with metal shroud across the exposed insulation. Permanently attach shroud to the floor. 
Elastomeric rubber piping insulation exposed to outdoor conditions shall have multiple
recommended applications of vinyl lacquer-type coating, minimum 2 coats, allowing for drying
between coats as recommended by the manufacturer.  Coating shall be complete over all
insulation surfaces. Armacell Armaflex WB Finish, or approved equivalent product by F 30-64,
IMCOA or Dow Corning. Note to Owner, this weatherproofing coating should be reapplied every
two years to protect insulation from UV damage.

3.06 PROTECTIVE JACKETING
A. Indoors - Install, where noted on the Drawings, for additional physical abuse protection or

improved aesthetics.
1. Cover insulation and any other vapor retarder with PVC jacketing. In areas where extreme

physical abuse is expected, as noted on the Drawings, use aluminum jacketing per Section
3.06A.

2. Longitudinal joint of PVC jacketing located at 3:00 or 9:00 o'clock position on horizontal
pipe and oriented to naturally shed water.

3. Butt joints of PVC jacketing shall have minimum 2" overlap and oriented to naturally shed
water on vertical pipe.



Heard County Fire Station #5                         INSULATION 23 0700 - 6
GSSTJ Project No. 22125                                                                                                Issued: 03/07/24

4. Secure PVC jacketing by gluing all butt and longitudinal joints with PVC weld cement or
approved equivalent product.

5. PVC jacketing on elbows and fittings shall be one or two-piece preformed pieces where
available installed so heel and throat joints naturally shed water on horizontal pie.

6. Stuffing of PVC elbows with loose fill glass fiber insulation shall not be acceptable.
3.07 DUCTS AND PLENUMS

A. Clean and dry surfaces before installation of insulation.
B. Butt joints of insulation together to obtain full coverage. Do not compress the insulation.
C. Tape all joints.
D. Mechanical Fasteners:  Weld pins shall be used to secure insulation to bottom of ducts 20" wide

or wider.  Install 18" on centers both directions.
E. Place holding washers over weld pins firmly, do not compress insulation - clip off excess length

of pin - cover with 4" length of tape.
F. Where 2" flaps are provided, use adhesive to obtain full 2" coverage in lieu of 4" tape.
G. Repair breaks, punched-out areas, and perforations to full thickness flush with adjoining surface

with new sections if large, with tape on small areas so that 2" of tape or replacement
foil-skrim-kraft project away from the imperfection.

H. Insulation on round ducts may be wired in place with soft monel wire, 12" O.C., joints taped and
vapor sealed.

I. Cover duct flexible connections on air conditioning units with specified duct insulation. Lap
connection 6" and secure 2" edge flap with adhesive.

J. Fire barrier duct wrap shall be installed in strict accordance with all manufacturer's
requirements.

3.08 KITCHEN EXHAUST
A. Installation shall comply with NFPA 96.

END OF SECTION
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SECTION 23 0900
HVAC AUTOMATIC CONTROLS

PART 1 - GENERAL
1.01 MECHANICAL GENERAL

A. Sections 23 0010 Mechanical General, 23 3000 Ductwork and 23 8000 HVAC Major Equipment
shall apply.

1.02 CONTROLS
A. Controls shall be electronic/electric.  Controls products shall be by Carrier, Trane, Siemens,

Airlink, Johnson, Honeywell, Robertshaw, Intermatic Grasslin, or Landis.
B. Installation:  The complete control system shall be installed by trained mechanics in the employ

of the contractor, and have a minimum of one year actual experience in the installation of these
controls.  A letter certifying this training and experience shall be a part of the control submittal.

1.03 ELECTRICAL WORK
A. The definition of "Path of Power"; the work included in Division 26; the work included in Division

23; and control wiring is described in Section 23 0010.
B. The electrical work installed under this section shall comply with the requirements of Division

26.
C. All exposed wiring, low and line-voltage subject to mechanical damage, shall be run in conduit. 

Line and low-voltage wiring shall be run in separate conduits.  Concealed but accessible wiring,
except in Mechanical Rooms and areas where other conduit and piping are exposed, shall be
U.L. plenum-rated cable as approved by local codes unless expressly restricted by
requirements in the Division 26 Specification.  All control wiring not in conduit shall be supported
from the building structure by products designed to support cables per NEC 800.24.

1.04 SERVICE AND WARRANTY
A. After completion of the installation, contractor shall adjust all thermostats and other equipment

provided under this contract.  All control systems shall be tested and adjusted through all
phases of operation and demonstrated to the Owner and Architect or representative to perform
the functions as described for the control system.  Contractor shall instruct the operating
personnel in the operation of the entire control system.

B. Contractor shall provide certification all controls have been installed, calibrated, and adjusted in
accordance with the Specifications and manufacturer's requirements.

C. The control system as shown on the Drawings and specified herein shall be guaranteed free
from defects in workmanship and materials under normal use and service as herein specified. 
Any equipment herein described proven to be defective in workmanship or material during the
guarantee period shall be adjusted repaired or replaced at no charge to the Owner.

1.05 SUBMITTALS
A. Contractor shall submit complete control shop drawings, Sequence of Control, and component

specification data for Architect's approval prior to installation or fabrication of any equipment.
B. Control diagrams shall show all external wiring between fans, panels, starters, controls, relays,

and other wiring performed under this Section of the Specifications.
C. Deviations in details from the specified Sequence of Control shall be clearly noted on the

Sequence of Control of the submittal.
D. Two sets of approved full-size, fade resistant, as-built schematic control diagrams shall be

provided to the Owner.
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1.06 IDENTIFICATION
A. All control devices shall have identification means attached to or painted on the front of most

visible surfaces.  Room thermostat having no special purpose other than to control local
temperature shall not be identified.  Provide identification inside cover.

B. Small devices - milled laminated plate secured with epoxy cement.
C. Devices large enough to have painted stenciled wording shall be painted.
D. Abbreviated words and numerals shall identify the system controlled, the function and the

designator which appear on the control system.
1.07 SYSTEM ACCEPTANCE

A. After completion of the installation all control systems shall be tested and adjusted through all
phases of operation.  As part of the final site visit, contractor shall demonstrate to the Architect,
Engineer, and Owner’s representatives the controls for system(s) selected by the Engineer
perform the sequences as described herein.  Contractor shall provide written certification all
controls have been installed, calibrated, and adjusted in accordance with the Specifications and
all manufacturer’s requirements.

B. The system acceptance procedure shall include as a minimum the following requirements:
1. Scheduled start/stop of split system air conditioners.
2. Night thermostat/night setback operation.
3. Heating and cooling operation of split system air conditioners.
4. Control of outside air (OA) motorized dampers by programmable thermostat so the OA

dampers are only open during programmed "Occupied" times and OA dampers are closed
at all other programmed times.

PART 2 - PRODUCTS
2.01 THERMOSTATS

A. General:  All thermostats shall have sensitivity of not greater than 0.5 degrees plus or minus
from the setpoint.  Thermostats shall be mounted 4'-0" above the floor.

B. Types:
1. Room thermostats shall be programmable, electronic, commercial thermostat, with remote

access through smartphone, tablet, or computer when connected to WiFi. Device shall be
in compliance with applicable provisions of ANSI/ASHRAE 90.1.  All wiring shall meet NEC
and local electrical codes.  Basis of design Honeywell WiFi VisionPRO TH8321WF1001,
or approved equivalent.  Thermostat shall meet the following requirements:
a. Control up to 2 heating and 2 cooling stages for gas heat, heat pump, or compressor

cooling.
b. Provide minimum 2 year clock backup.
c. Provide two "Occupied" and two "unoccupied" periods per day.
d. Provide automatic heat/cool changeover with 2 degrees F minimum deadband.
e. Provide cumulative override capability for a 1 to 4 hour installer-adjustable period.
f. Provide a comfort adjust feature to modify setpoints for the override duration.
g. Provide Proportional plus Integral (P+I) temperature control.
h. Provide display of room temperature in degrees F.
i. Provide display of room relative humidity.
j. Provide auxiliary output to enable dehumidification via unit controls.
k. Provide 24 Vac auxiliary output signaling "Occupied" time programs, which can be

used to enable/disable economiser operation or control motorized OA dampers, etc.
l. Provide four levels of keypad lockout - none, override and holiday, override only, and

complete.
m. Provide Holiday Override, 1-365 days.
n. Provide separate configurable recovery ramps for heating and cooling.
o. Provide separate configurable cycle rates for heating and cooling response.
p. Provide touch screen user interface.
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q. Provide outdoor air temperature sensor option.
r. Provide "smart" fan operation, where (if "ON" is selected) fan will operate continuously

during all "Occupied" time programs, and will cycle on a call for heat or cooling in all
"Unoccupied" time programs; OR (if "AUTO" is selected) fan will cycle on a call for
heat or cooling during all "Occupied" and "Unoccupied" time programs.

2. Thermostats for thermostatically-controlled fans shall be recessed, wall-mounted,
line-voltage, cooling-only type, range 55-95 degrees F.

3. Electric thermostats for line voltage control shall be furnished by Division 23 and installed
and wired by Division 26.  Electric wall thermostats for control circuit duty shall be
furnished, installed, and wired under this Division 23.

2.02 CONTROL WIRING
A. All control wiring installed by the Control Contractor shall comply with the material and

installation requirements of Division 26.
2.03 MOTORIZED DAMPER OPERATORS

A. All motor operators for damper operation shall have power to operate the controlled device. 
Dampers motors shall be sized at 80% of the manufacturers' rating based on damper area and
on air velocity.  No damper slave motor shall be installed.  Electric damper motors shall be oil
immersed type and weatherproof if mounted outside.  All motors shall be 24 VAC.

B. Motor shall position devices (spring-return) as follows on loss of electric power.
1. Dampers - Outside air    -    Fail Closed

2.04 DAMPERS
A. Motorized low leakage control air dampers shall be opposed blade with V-blades, linkage, and

frames of galvanized steel.  Damper blades shall not be over 6" wide with maximum length of
48".  Frames shall be 5" x 1" x 16 gauge galvanized steel hat channel reinforced with corner
braces for structural strength equivalent to 13 gauge.  Low profile 3 1/2" x 3/8" x 16 gauge
galvanized steel channel top and bottom frame on dampers under 13" high.  Blades shall be 6"
wide, 16 gauge galvanized steel approximately 6" on center, opposed action.  Blade edge seal
is PVC coated polyester fabric mechanically-locked into blade edge.  Jamb seal is flexible
metal, compression-type.  Bearings shall be synthetic-type.  Linkage shall be concealed in
frame.  Axles shall be 1/2" plated steel hex.  Control shaft shall be 6" x 1/2" diameter.  Outboard
shaft support bracket supplied with all single section dampers for field-mounted actuators. 
Factory-installed jackshaft supplied with all multiple section dampers.  Damper shall be tested in
accordance with AMCA Standard 500, and shall not leak more than 10 CFM/ft2 @ 4" wg.  Basis
of design Ruskin CD 36, or approved equivalent by Air Balance, Arrow, United Air, Louvers &
Dampers, American Warming, Leader, Metal*Aire, National Controlled Air, Nailor Industries,
Pottorf, Greenheck, United Enertech, or Carnes.

2.05 MISCELLANEOUS CONTROLS AND ACCESSORIES
A. Contractor shall furnish all two-position relays, capacity relays, transformers; plus all controls

necessary to meet the Specifications providing a properly operating automatic control system. 
All relays shall be U.L.-Listed and be of a type to meet current and voltage requirements of the
particular application.

B. All relays, switches, transformers, and other system controls & accessories required for the
complete control system shall be of heavy-duty type selected for the specific service, and shall
be of the standard products of the control manufacturer.

C. Line-voltage wiring to transformers and low-voltage wiring from transformers to control devices
shall be furnished and installed by Division 23.  All line-voltage wiring shall be run in conduit.

PART 3 - SEQUENCES OF OPERATION
3.01 GENERAL

A. Each piece of equipment energized by its control system shall function under control of its
safety and operating controls.



Heard County Fire Station #5                         HVAC AUTOMATIC CONTROLS 23 0900 - 4
GSSTJ Project No. 22125                                                                                                Issued: 03/07/24

B. Contractor shall obtain from the Owner weekly "Occupied" and "Unoccupied" times to start and
stop the HVAC equipment, including initial heating and cooling setpoints. Contractor shall
program each thermostat accordingly.

3.02 CONTROLS SEQUENCE FOR SPLIT-SYSTEM AIR CONDITIONER / HEAT PUMP UNITS
A. Each system shall be controlled by a programmable thermostat with resident control logic. 

Control system shall perform the following unit control strategies.
1. Occupied Mode:  When system is turned ON by Thermostat during normal time-scheduled

Occupied hours or by user-actuated override (as sensed by wall-mounted thermostat); all
functions shall be enabled for normal heating and cooling operations.  Contractor shall
program thermostat to time/temperature schedule provided by Owner.

2. Normal Operation - When in Occupied Mode:  Controls shall open outside air damper to
scheduled CFM value position, control reversing valve, and operate stages of heating &
cooling to maintain separate heating & cooling Occupied space temperature setpoints. 
Supply air fan shall run continuously during all Occupied modes.

3. Night Set-up/Set-back Temperature Control:  During Unoccupied hours, system shall be
controlled to maintain separate Unoccupied heating and cooling setpoints. Supply air fan
shall ONLY RUN on a call for heating or cooling.  Outside air damper shall be closed.

4. Cool-down/Warm-up Mode:  Prior to Occupied time schedules, system shall be turned ON
by control system using time scheduling or "smart recovery" technology, and heating and
cooling shall be provided as required to satisfy Occupied temperature setpoints.  Even
when fan is set to ON at Thermostat, supply air fan shall ONLY RUN on a call for heating
or cooling.  Outside air damper shall be closed.

5. Each system shall have an ion generator installed, and generator shall be energized only
when supply air fan is energized.

3.03 CONTROLS SEQUENCE FOR DUCTLESS SPLIT SYSTEMS (CU/AC-1)
A. Each system shall be controlled by a stand-alone, unit control system supplied by unit

manufacturer, and installed/programmed under this Section.  Control system shall perform the
following unit control strategies.  Units shall operate thru unit controls safeties & controls for
operation.
1. Units shall operate 24/7/365.  Fans shall run continuously.
2. Under normal operation unit controls shall control DX-cooling and reverse cycle heating to

maintain setpoint.
3.04 FANS

A. Kitchen hood exhaust fan (F-KHE-1) and Make-up Air Fan (MAF-1) shall be controlled by a
hood mounted switch.

B. Toilet Room Exhaust fan(F-TE-1) shall be interlocked with lighting control in space it serve.
C. Ventilation fan, F-VENT-1, shall run 24/7/365.
D. Whenever fans are energized (see below); associated make-up air intake louvers' MODs shall

be open (otherwise closed).  Provide controls interlocks.
E. Truck Bay Ventilation fans, F-EXH-1&2, shall be controlled thru (4) different modes, wired in

parallel.  Fans shall run when any of the following occurs:
1. Manual, wall-mounted, labeled, low voltage switch.  When manually activated, F-EXH-1&2

shall run (after isolation damper MODs' end switches are made).
2. Wall-mounted, cooling-only, low-voltage thermostat.  Whenever space temperature is

above setpoint (Initial setpoint 85 deg.F (adj.), F-EXH-1&2 shall run (after isolation damper
MODs' end switches are made).

3. Wall-mounted Toxic Gas Monitor with integral CO (carbon monoxide) sensor.  Whenever
CO is sensed above setpoint (Initial setpoint 25 ppm (adj.)), F-EXH-1&2 shall run (after
isolation damper MODs' end switches are made).

4. Wall-mounted Toxic Monitor with remote NO2 (Nitrogen Oxide) sensor.  Whenever NO2 is
sensed above setpoint (Initial setpoint 0.7 ppm (adj.)), F-EXH-1&2 shall run (after isolation
damper MODs' end switches are made).
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3.05 ELECTRIC INFRARED HEATERS
A. Heaters shall be grouped into (2) groups of (2).  Heaters shall be controlled by unit

manufacturer-supplied low-voltage, wall-mounted, 2-stage thermostat/controller.  Provide
provisions to manually turn heaters on and off, as well.

B. Whenever space temperature is above setpoint (initial setpoint 65 deg.F (adj.), heaters shall be
energized (2-stage operation).

C. Whenever ON/OFF switch is manually energized to "ON" heaters shall be energized and
fully-staged.

3.06 DETOX ROOM DRYING CABINET VENTING
A. MOD at exhaust louver shall be controls interlocked with Drying Cabinet.  Whenever Drying

Cabinet is energized, MOD shall be open.  Whenever Drying Cabinet is de-energized, MOD at
exhaust louver shall be closed.

END OF SECTION
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SECTION 23 3000
DUCTWORK

PART 1 - GENERAL
1.01 MECHANICAL GENERAL

A. Section 23 0010 is applicable.
1.02 PRESSURE

A. Supply, return, outside air, and exhaust ductwork is defined as STD, +/-1.5" static pressure,
Class A seal, SMACNA.

B. Flexible duct shall be pressure rated at +6" & -5" S.P. for 6" through 16" I.D. round duct.
C. Kitchen hood exhaust ductwork is described herein.

1.03 GENERAL REQUIREMENTS
A. Construct ductwork to meet all functional criteria defined in Section 11 of the 2020 SMACNA

"HVAC Duct Construction Standards, Metal and Flexible.", Fourth Edition, except as noted.
B. All ductwork shall comply with any applicable local, state, and federal Code requirements.
C. All ductwork shall meet or exceed the requirements listed in the 2018 International Mechanical

Code, with 2020 Georgia Amendments.
1.04 DUCT LEAKAGE

A. Leakage criteria
1. Constant volume systems - supply air ductwork:

a. Allowable leakage---1% of design CFM.
2. Constant volume systems - return air ductwork:

a. Allowable leakage---2% of design CFM.
3. Exhaust systems air ductwork:

a. Allowable leakage---1% of design CFM.
PART 2 - PRODUCTS
2.01 METAL DUCTWORK AND CONSTRUCTION

A. Ductwork shall be galvanized sheet steel, rectangular, flat oval, and round, except as noted
below.

B. Metal thickness, reinforcement and joint construction for duct shall comply with SMACNA, 2005,
Chapter 1. All duct shall have sealer applied for seal class as specified herein. Ductwork
installed in any fire-rated roof/ceiling assembly shall comply with the requirements for that
assembly.

C. All stiffeners shall be galvanized steel.
D. Kitchen hood exhaust shall be constructed of and supported by fully welded 16 gauge black

steel. All elbows shall be full-radius.
1. As an alternate factory-built, UL-Listed, Zero Clearance, grease duct may be used.

a. Kitchen hood exhaust shall be factory-built, grease duct, which is tested and listed by
UL 1978, for use with commercial cooking equipment, as described in NFPA-96.  The
UL-listed insulated grease duct shall be certified for zero clearance to combustible
material per UL 2221, with a 2-hour fire rating. Hourly ratings are met with use of
factory fire stop at necessary floor/wall penetrations.

b. The double-wall exhaust system shall have a 304 stainless steel inner liner (20 gauge
minimum), and an aluminized steel outer jacket (24 gauge minimum). The materials
and construction of the modular sections and accessories shall be as specified by the
terms of the product's UL listing.10 pound ceramic fiber insulation between the liner
and outer jacket shall be a nominal three inches thick.

c. Aluminized steel surfaces exposed to the elements shall be protected by a minimum
of one base coat of primer and one finish coat of corrosion resistant paint suitable for
outer jacket skin temperatures of the given application. All primer and paint shall be
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supplied by the installing contractor, and shall be equivalent to Series V2100, as
manufactured by Rust-Oleum. Alternatively, an outer jacket constructed of 316
stainless steel may also be considered in lieu of painting.

d. The exhaust system shall be designed and installed to be liquid tight, and thus
prevent leakage of grease and/or grease-laden vapors into the building. Inner pipe
joints shall be securely connected and sealed with factory-supplied over-lapping
V-bands and appropriate sealant as specified in the manufacturer's installation
instructions. Each system shall be designed to provide access for inspection and
cleaning of each change of duct direction, permit drainage of grease residue through
a duct section, enable the system to allow for thermal expansion, and allow various
types of fire suppression equipment to be integrated into the grease ductwork, as
necessary per local Code. Intermediate drain traps with cleanouts and access doors
shall be acceptable when all ductwork cannot be sloped back to the hood.

e. Inner pipe joints shall be sealed by use of factory-supplied overlapping V bands and
sealant, as specified in the manufacturer's instructions.  When installed according to
the manufacturer's installation instructions, the exhaust piping and its supporting
system shall resist side loads at least 1.5 times greater than the weight per foot of the
piping for both horizontal and vertical portions of the system. The exhaust system
shall be installed in strict accordance with all manufacturer's installation instructions
and shall conform to all applicable State and local Codes. Provide all supports,
guides, cleanouts, drain sections, firestops, access doors, elbows, & bellows
expansion joints as required to provide a complete system per the manufacturer's
installation instructions. The entire exhaust system from hood to termination point,
including all accessories, except as noted, shall be from one manufacturer.

f. The exhaust system shall have a limited lifetime warranty against functional failure
due to defects in material and manufacturer's workmanship from date of installation. 
The manufacturer shall provide "to scale" Drawings depicting the actual layout, after
field-measurements have been taken for actual routing thru existing
utilities/structures.

g. Basis of Design is Selkirk Commercial/Industrial Model IPS ZeroClear, or approved
equivalent product.

E. Dryer venting shall be 20 gauge Type 3003 aluminum with aluminum fittings with slip
connections, secured with stainless steel worm hose clamps. Screws protruding into venting
shall not be allowed. Venting shall be made airtight with duct sealant, duct tape shall not be
allowed (anywhere). Flexible vent piping shall not be allowed except at final connection 3 ft max
length. At back of dryer connection, use shop fabricated aluminum "close fit" 90 degree elbow
only. Final vent flex duct shall connect to the elbow, not the dryer. See detail on Drawings for
dryer vent termination.

2.02 GRILLES, REGISTERS, AND DIFFUSERS
A. Grilles, registers, and diffusers are scheduled on the drawings. Wall registers and grilles shall

be adjusted to level discharge and 60 degree spread, unless shown otherwise on drawings.
B. All devices shall be factory painted or primed, as specified on the Drawings.
C. Eggcrate exhaust or transfer air grilles shall have uniform eggcrate full face appearance.

Panel-mounted ceiling devices of any kind are not acceptable. If so scheduled, grilles shall be
provided with insulated sheet metal adaptor with integral duct collar to fit the scheduled grille
neck size. Grilles that are open to the return air plenum shall be constructed of 45 degree
sight-proof eggcrates as scheduled.

D. Basis of Design is Titus; approved equivalent product by Krueger, Price, Anemostat, Metal*Aire,
Carnes, Tuttle & Bailey, or Nailor Industries.

2.03 LOUVERS
A. Louvers are shown and scheduled on the Drawings.
B. Exterior intake or discharge wall louvers shall be stationary-type with heavy gauge (provide

optional 0.125" frame and blade thickness) extruded aluminum, drainable blade-type, 38 deg.
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maximum blade angle, 6 inch frame depth, with birdscreen, box channel frame, and AMCA
licensed.

C. Louvers shall have 2-coat 70% KYNAR 500/HYLAR 5000 (AKA: Duranar, Fluopon, Trinar,
Fluoropolymer, Polyvinylidene Fluoride, PVDF2) AAMA 2605-11 - Dry film thickness 1.2 mil
coating warranted for 20 years, with custom color selected by Architect.

D. Provide extended sill or 1" flange as required to coordinate with architectural mounting detail.
E. Basis of Design is Greenheck; approved equivalent product by Ruskin, Arrow, United Enertech,

or Dowco.
2.04 DRYER VENT

A. Wall-mounted dryer vent shall be polished 304 stainless steel.  Provide spring-operated butterfly
backdraft damper. Basis of Design is Seiho RCC-4S (4") / R-6S (6"), or approved equivalent
product.

2.05 DUCT LINER
A. Duct liner shall be installed where shown on the plans. Duct dimensions shown on lined

ductwork on drawings is clear inside dimensions, sheet metal sizes must be adjusted
accordingly to account for liner thickness.

B. Liner shall be flexible Type 1, 25/50 flame/smoke ratings under U.L. 723; Meet NFPA 90A and
90B requirements; Meet ASTM C411, C1071, C1338, G21, and G22 mold or fungus growth
requirements. NRC ratings of 0.85 for 1.5" and 0.95 for 2" thicknesses; Water repellency per
INDA IST 80.6 greater than or equal to 6 ; Factory-applied edge coating to prevent fiber
separation; Strong glass fibers bonded with a thermosetting resin with factory applied internal
surface binder coating/mat to prevent fiber separation, and capability of withstanding 6,000 fpm
air velocity per ASTM C1071. All round duct liner shall be 1 1/2" thick (2" thick where installed in
round ductwork outside the building thermal envelope), R-6.4 minimum (R-8.4 where installed in
round ductwork outside the building thermal envelope). Rectangular duct liner shall be Johns
Manville Linacoustic RC, Knauf Atmosphere, CertainTeed ToughGard R, or Owens-Corning
Quietr. Round duct liner shall be Johns Manville Spiracoustic Plus, Owens-Corning Quietr
Spiral, or CertainTeed ToughGard Ultra*Round. Rectangular duct liner shall conform to the
following minimum specifications:

Installation Location Installed R-Value Density (Lb/Cubic Ft) Thickness (Inches)
Return Air Plenum &
Unconditioned Spaces
(Both Inside the Building
Insulation Envelope)

6.0 minimum 1.5 minimum 1.5

Attic Space (Outside the 
Building Insulation
Envelope)

8.0 minimum 1.5 minimum 2.0

Exposed to Weather 8.0 minimum 1.5 minimum 2.0

C. Adhesive to retain liner to ductwork shall be Armacell 520, Foster 85-60, Childers CP-177.  All
Adhesives shall be adhered to the sheet metal with 90% (minimum) coverage of adhesive and
shall conform to ASTM-C916.

D. Rectangular ducts 18" and larger on a side shall have weld pins. Adhesive backed stick pins to
secure insulation shall not be acceptable.

2.06 PAINTING
A. All metal visible through louvers, grilles, registers and diffusers (including dampers unless

factory painted black): cover metal with two coats of flat black spray paint.
2.07 DUCTWORK SPECIALS

A. Furnish and install vanes at all square elbows and short radius ells. Long radius elbows without
turning vanes and with a centerline radius of not less than 1.5 times the duct width may be used
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in lieu of elbows with turning vanes. Volume damper controls shall be securely fitted to square
rod turning axles operated with locking type quadrants.

B. Round diffuser takeoff duct connections from rectangular trunk ducts shall be High
Efficiency-type, 45 degree take-off fitting (rectangular to round) with 1" wide flange with
fire-retardent foam w/ Double Stick 3M Tape gasket seal all around.  Provide damper, 2"
stand-off bracket with continuous 3/8" shaft, nylon grommets, and Rossi TwistKnob locking
hand quadrant. Air scoops shall NOT be provided. Royal Metal Products Model 309SGRQ2S or
approved equivalent product.

C. Rectangular branch ducts from rectangular trunk ducts shall have 45 degree clinch collars with
volume control damper, 2" stand-off bracket with continuous 3/8" shaft, nylon grommets, and
Rossi TwistKnob locking hand quadrant.

D. Ductwork and plenums located at louvers shall be sealed to provide watertight construction. 
Plenums shall have drains and bottom panels pitched to the drain, or shall be constructed to
pitch to the outside below or through the louver frame. Paint inside of plenum with two coats of
Rust-Oleum 9100 System DTM epoxy black mastic, or approved equivalent product.

2.08 SEALANTS
A. Joint & seam sealant shall be a flexible, water-based, adhesive sealant designed for use in all

pressure duct systems. After curing, it shall be resistant to ultraviolet light and shall prevent the
entry of water, air, and moisture into the duct system. Sealer shall be UL 723 listed and meet
NFPA requirements for Class 1 ductwork,  Sealant shall not contain VOCs.
1. Shall be United McGill United Water Based Duct Sealant, Hard Cast Irongrip 601, Polymer

Adhesives Airseal #11, Foster 32-19, Childers CP-146, or Ductmate Industries PROseal. 
Duct tape shall not be considered an acceptable sealant for duct joints.

B. "T" Type Flange Gasket:  A butyl rubber gasket which complies with UL 723 and meets Mil-C
18969B and TTS-S-001657.  This material, in addition to the above, shall not contain vegetable
oils, fish oils, or any other type vehicle that will support fungal and/or bacterial growth. Basis of
Design is Ductmate Industries 440 Butyl gasket tape, or approved equivalent product.

2.09 FITTINGS AND SPECIAL INSTALLATION
A. SMACNA Chapters 3, 4, 6 & 7

1. Fittings                                                            4-1 thru 4-9
2. Duct Access Panels & Doors                         7-2, 7-2M, & 7-3
3. Grille & Register Connection                          7-6
4. Ceiling Diffuser Branch Ducts                        7-7
5. Flexible Ducts                                                 Chapter 3
6. Round Duct                                                     Chapter 3
7. Flexible Connection                                         7-8

2.10 INSPECTION PANELS
A. Shall be provided in plenums and ductwork for the purpose of visually inspecting fans, filters,

coils and dampers. Panels into spaces large enough for a man to enter shall be 24" x 24"
minimum. Panels into smaller spaces shall be 12" x 12" minimum. Fan section panel shall be
18" x 10" minimum. Panels in insulated metal shall be constructed of 22 gauge galvanized steel
frame with 24 gauge galvanized steel door panel, and shall be neoprene-gasketed, double wall
insulated with 1" thick fiberglass insulation. Panels shall be piano-style hinged (multiple screws
on panels are not acceptable) on one side with galvanized steel cam latch on the other side. 
Finish shall be mill. Panels shall be by CESCO model HAD or approved equivalent product.

B. Inspection Panels shall not be installed to enter a space which has an access door.
2.11 DAMPERS

A. Manual Rectangular and Square Dampers: SMACNA, opposed blade, Figure 7-5; single blade,
Figure 7-4. Provide locking hand quadrants with 2" stand-off brackets, steel extension pin, and
oil impregnated bronze bearings. Damper frames shall be 16 ga. min. galvanized with 16 ga.
min. reinforced (three-vee) galvanized blades.
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B. Dampers installed above inaccessible ceilings shall be comparable to Young Regulator 830ACC
(square, rectangular) or 5020CC (round) and equipped with 270-275 Bowden cable control kit. 
Also acceptable shall be comparable to remote-powered, motorized, manual balancing damper
with hand-held damper motor control device (9-volt power supply) via cable terminating inside
linear slot (or adjacent to non-linear slot diffusers). Basis of Design is Ruskin Zp025 w/ARC020
hand-held, powered remote, or approved equivalent product.

C. Round manual volume control dampers used to balance outside air to each unit: Ruskin
CDRS82 light industrial round control damper, or approved equivalent. Damper shall feature
neoprene blade seals, locking hand quadrant with 2" stand-off bracket, flanges as required to
mate with galvanized ductwork.

D. Motorized Dampers:  Refer to Section 23 0900.
E. Fire Dampers shall be curtain type complying with NFPA  90 A and U.L. 555 Standard for Fire

Dampers.
1. Type "B" fire dampers shall have no less than 90% free area, shall have 160F fusible link

and integral 12" long, 20 gauge steel sleeve and preformed picture frame mounting
angles.  American Warming DAF-P-415-BL, Louvers and Dampers HFD-VM/HM, Type B,
Ruskin IBD2 Style B, Vent Products Model 5500, National Controlled Air-Type B,
Nailor-Hart 0120-Type B, Air Balance 119BL, Pottorff, United Air, Leader, Metal*Aire, or
Greenheck.

2. For locations where damper is in wall without interconnecting duct, or where specifically
noted as such, the damper frame shall be the size as shown on drawing (Type A damper).

3. Provide hinged, insulated access panels with part-turn latches in ductwork for access to all
fire dampers that are not accessible otherwise. Refer to Section 22 1000 for access panels
in walls and ceilings.

4. For locations where damper is in wall with grille on both sides or on one side provide a thin
line fire damper, Type A. Ruskin 1BDT or approved manufacturer listed above in 2.12.D.1.

5. Duct access panels and insulation covering shall be identified with stenciled letters "F.D.",
2" high, black on light surfaces, white on dark surfaces.

2.12 FLEXIBLE DUCT
A. Flex-duct connectors shall be for connecting from round metal runout duct to air distribution

devices, 6'-0" maximum length. Flex-duct shall have glass fiber insulation with reinforced
metalized polyester jacket complying with NFPA No. 90A, UL 181, Class 1. Flame spread < 25.
Smoke developed < 50. Inner fabric shall be CPE polymeric film which encapsulates a steel
wire helix.  Duct shall be rated for 5,000 fpm airflow. Rated internal working pressure thru 12"
diameter size shall be 6" w.g. positive, 14" thru 20" 4" w.g. positive (2" with factory-installed
metal collars, all sizes); and all sizes 3/4" w.g. negative. Maximum friction loss for 10" diameter,
straight run, at 400 CFM airflow, 0.15" water per 100 feet maximum. Minimum R-value shall be
6.0 in accordance with ASTM C-158.  0.05 perms max. vapor transmission value. Atco UPC
#039, Thermaflex KE, or approved equivalent product.

B. Flexible duct may be used in return and exhaust air applications in lieu of hard duct, if it meets
the above Specifications.

C. Flex-duct installed in the attic, outside the building thermal envelope, shall be the same as
above, except minimum R-value shall be 8.0 in accordance with ASTM C-158.

2.13 FLEXIBLE EQUIPMENT DUCT CONNECTIONS
A. Flexible connections shall be used for connecting ductwork to all air conditioning units and fans

for the purpose of vibration isolation. Flexible connections shall be per SMACNA, Section II and
NFPA 701. Connector fabrics shall be mildew resistance per ASTM G21, and shall be minimum
24 gauge galvanized equivalent.
1. Flexible material for indoor installation shall be heavy commercial grade, woven

nylon/polyester blend fabric, with a double vinyl coating. Minimum density 22 oz./sq. yd,
rated for 180 deg F high temp, -40 deg F low temp. Basis of Design is Durodyne Excelon
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UL, color orange; approved equivalent product by Ductmate Industries, Flex-Weld Keflex,
or Ventfabrics.

2. Flexible material for external installations shall be heavy commercial grade, woven
fiberglass, with a Hypalon coating. Minimum density 26 oz./sq. yd., rated for 250 deg F
high temp, -40 deg F low temp. Basis of Design is Durodyne Durolon UL, color white;
approved equivalent product by Ductmate Industries, Flex-Weld Keflex, or Ventfabrics.

2.14 SLEEVES
A. Are defined as holes provided to permit passage of duct and insulation through floors and walls.

Sleeves shall be installed during construction of floors and walls, before ducts are installed.
B. Masonry:  Sleeves shall be formed with 10 gauge steel.
C. Where ducts pass through wood, drywall, plaster partitions, or suspended ceilings, sleeves shall

be cut holes except at mechanical room walls which shall be framed with sheet metal.
D. Sealing of Annular Space:  For sleeves in masonry and concrete, annular space shall be closed

by packing with silicone RTV foam. Sleeves in mechanical room walls shall be packed with
loose glass fiber and caulked on both sides. Sleeves in exterior walls shall have applied  sealant
material as called for under Architectural Section. The annular space shall be sealed flush with
sleeve-end and shall be air-tight.  Final finish shall have a neat and professional appearance.

E. Unused Holes in floors or walls made for duct penetration shall be plugged to match wall and
finished.

2.15 AUXILIARY DRAIN PANS
A. Auxiliary drain pans shall be installed under all air handling units (AH) which are located above

ceilings or in attics. Pans shall have a minimum depth of 3" and shall not be less than 3" larger
than unit, coil or supporting fame in width and length. Pans shall be constructed of not less than
24 gauge galvanized sheet steel and shall be waterproof. A float switch shall be provided at
each pan and wired to stop the respective unit on detection of water level sufficient to activate
float.

PART 3 - EXECUTION
3.01 DUCTWORK

A. The recommendation of SMACNA for pressure and seal as specified, shall be followed in the
installation of ducts and plenums.

B. Seal Class
1. Class A seal ductwork shall have all transverse joints and longitudinal seams and

penetrations sealed to conform to SMACNA Class A sealing requirements as defined by
the 2005 SMACNA Manual, Third Edition.

3.02 CLEARANCES
A. Route ductwork so as to provide the maximum amount of service/operating clearances around

equipment, and as much head clearance as possible. All manufacturer's recommended and
published clearances shall be maintained around all mechanical equipment. Plan ductwork
accordingly. Re-routing of ductwork will be at the contractor's expense.

3.03 DUCT LINER
A. Install where shown on plans. External insulation may be omitted on ductwork that is internally

lined. Duct size shown is clear dimension inside the liner.
B. 90% (minimum) of all duct surface shall be coated with adhesive.
C. Install duct liner with weld pins as indicated in SMACNA Chapter 7, Figure 7-11.
D. All exposed edges of duct liner shall be coated with multiple layers of adhesive (buttered). 

Provide metal nosing conforming to SMACNA over any transverse liner edges facing and
exposed to air stream, specifically adjacent to any fan discharge.

E. See Drawings for additional installation requirements.
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3.04 FIRE DAMPERS
A. Installation shall comply with SMACNA Fire, Smoke, and Radiation Damper Installation Guide

for HVAC systems.
1. Basic Installation            - Figure 1
2. Breakaway Connection  - Figure 2
3. Specific Installation        - Figure 5
4. Damper Out of Wall       - Figure 12
5. Opening Protection        - Figure 15

B. Fire damper opening in metal stud wall shall be internally framed on four sides from vertical
members for rigid support of opening with internal gypboard liner per SMACNA Installation
Guide or manufactures details for fire damper in metal stud wall.

3.05 FLEX-DUCT CONNECTIONS
A. Flex-duct connections shall be attached with stainless steel band to secure inner liner and with

separate plenum-rated nylon strap band to secure vapor barrier jacket. See applicable detail on
the Drawings.

B. Maximum length of any flex-duct connection shall not exceed 6'-0".
3.06 FLEXIBLE EQUIPMENT CONNECTIONS

A. Flexible isolation shall be installed on inlet and outlet of unit connections prior to any duct
hangers, and shall be provided by the unit manufacturer if available as an option.

3.07 KITCHEN EXHAUST
A. Ductwork shall be constructed with all seams and joints made liquid tight with a continuous

weld. Grind all welds smooth. Ductwork shall be constructed and installed without forming dips
or traps and shall be sloped 1/4" per foot (or as specifically required by local or state codes)
toward the hood drain approved residue trap. Where horizontal ducts exceed 75 feet in length,
the slope shall not be less than 1" per foot.

B. Cleanout openings shall be provided as a minimum at each change in direction of the duct. 
Openings shall be located on the side of the duct, and shall be of sufficient size to allow
thorough cleaning. Openings shall be equipped with grease-tight doors or covers, constructed of
metal equal to duct construction. Doors shall be operable without the use of a tool. Provide a
break in insulation at openings.

C. Kitchen hood ventilation and grease removal systems shall conform to NFPA 96, U.L. 762, U.L.
705, and state and local codes and regulations.

D. Factory UL-listed zero clearance grease duct shall be installed in STRICT conformance with all
manufacturer's requirements.

3.08 IDENTIFY SCHEDULED OUTSIDE AIR VOLUME AT EQUIPMENT
A. For indoor units, install engraved brass tag on manual volume control damper stand-off bracket

for each unit indicating scheduled outside air CFM.
END OF SECTION
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SECTION 23 8000
HVAC - MAJOR EQUIPMENT

PART 1 - GENERAL
1.01 MECHANICAL GENERAL

A. Section 23 0010 is applicable.
PART 2 - PRODUCTS
2.01 FANS

A. General:
1. Fans are scheduled on the Drawings.
2. All units shall bear the AMCA Certified Performance Ratings Seal and U.L. Label. Sone

ratings shall be in accordance with AMCA Bulletin 300. Fans shall have published ratings
certified by Air Moving and Conditioning Associates, Inc., (AMCA), Standard 210 and
Class established by AMCA 2408-69. Fan RPM and BHP shall be selected to produce
specified capacity when installed in system with accessories as indicated. Fan wheels shall
be statically and dynamically balanced.

3. Belt drive fan motors shall have bases which permit adjustment of belt tension, belt guards
with tachometer hole for fan shaft, and all fan motors shall have variable pitch diameter
sheaves.

4. Bearings for belt drive fans other than propeller type shall have an average service life of
100,000 hours, factory lubricated and equipped with standard hydraulic grease fittings and
with lubricating lines extending to outside of casing.

5. A solid-state speed control on all direct drive fans, less the 3/4 HP, shall be provided
(mounted at fan) and wired under this division to allow initial balancing of fan air quantity. 
EC motor with variable speed controller shall also be acceptable. Contractor shall
coordinate with Electrical Division for additional neutral wire requirements.

6. Motors shall be as specified in Section 23 0010 and shall be readily accessible.  Per 2007
Energy Independence & Securities ACT (EISA), 2010 DOE Small Motor Rule (10 CFR
Part 31 Energy Conservation Program: Energy Standard for small Electric Motors), and
ASHRAE/IES Standard 90.1; all motors over 1 HP shall be NEMA "Premium" efficiency. 
All motors over 1 HP shall be compatible for use with variable speed drives (VFDs).

B. Cabinet/Ceiling Type:
1. Housings shall be reinforced phosphatized steel. Wheels shall be true centrifugal, forward

curbed design, statically and dynamically balanced. Fans shall be direct or belt drive as per
schedule on drawing.

2. Where grilles are required, they shall be aluminum with white baked enamel symmetrically
finished appearance. Interior surfaces of housings shall be lined with dark acoustical
insulation permanently secured in place. Interior of installed unit shall not be visible when
grille is in position.

3. Motors shall be shaded pole type with sleeve bearings, supported by one piece,
die-formed steel suspension brackets with rubber isolation dampers.

4. Terminal box shall be mounted in the housing with receptacle, plug and cord inside of the
cabinet. All motors shall be suitable grounded. Motor and fan assembly shall be removable
from installed ceiling ventilator.

5. Where duct flanges are required on one or both ends of fan, they shall be pre-assembled
to housings.

6. Backdraft dampers shall be of integral design with aluminum damper on steel spring and
foam rubber seal to eliminate chatter.

7. A speed controller on direct drive fans, less than 3/4 HP, shall be mounted at the fan and
factory wired or field wired under Division 23, between the fan and fan energizer. EC motor
with variable speed controller shall be acceptable. Contractor shall coordinate with
Electrical Division for additional neutral wire requirements.

C. Square In-line Centrifugal:
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1. Fan shall be in-line duct mounted type, belt or direct drive as scheduled. Fan wheel shall
be aluminum, backward-inclined, centrifugal type.

2. Housing shall be heavy gauge galvanized steel, insulated, square configuration with
integral square duct collars. Housing shall be equipped with two removable service doors. 
Provide insulated motor cover.

3. Motor shall be isolated from the airstream, and shall be provided with external mounted
junction box, disconnect switch and flexible wiring leads.

4. Filter section shall be angle type and attached to inlet of fan. Filter box shall be galvanized
steel construction with removable access panels, inlet duct collar, and 1” washable
aluminum filters.

5. Provide removable inlet guard by fan manufacturer on all non-ducted fan applications.
D. Upblast Centrifugal Roof Exhauster:

1. Fan shall be upblast belt driven type configured for wall mount application. Fan wheel shall
be aluminum, centrifugal backward inclined. Kitchen hood exhaust fans shall be U.L.762
Listed for grease removal and shall have been tested under high temperature (300
degrees F) exhaust and abnormal flare-up (600 degrees F) conditions.

2. Fan housing shall be heavy gauge aluminum construction with internal support structure.
Kitchen hood exhaust fan shall be hinged to allow access to fan wheel and ductwork, and
shall be equipped with integral drain connection, grease pan kit, grease trap, and high
temperature curb seal.

3. Motors and drives shall be mounted on vibration isolators, and located in separate motor
compartment out of airstream with breather tube and insulating heat baffle .

4. Kitchen hood exhaust fan shall be furnished with thru wall mounting curb for 12" thick wall,
and factory wired NEMA 3R weatherproof disconnect switch.

E. Propeller Fans:
1. Fans shall be direct or belt drive as scheduled with steel or cast aluminum blades and hub,

and steel frames with formed flanges and deep spun inlet venturi. Bearing supports for belt
drive shall be integral to the frame and of steel.

2. Fans shall be designed for low sound with swept, steeply pitched blades.
3. Propeller roof fans shall be as specified in 1. and 2. above, arranged for axial flow, and

installed in a tall base with fan hood both constructed of galvanized steel. Hood panels
shall be sloped from center point to drain and equipped with heavy gauge galvanized steel
supports and 1/2" aluminum mesh birdscreen.

4. Propeller type fans shall have steel panel with multi-blade steel wheel, ball bearing motor
with built-in thermal overload protection, steel motor support, fan side guard with service
access door and galvanized steel wall collar. Provide inlet and/or outlet guards where
exposed in harms way.

5. Exhaust fans shall have gravity operated shutter with steel frame and aluminum blades
with felt edges, coupled with tie rods. Supply fans shall have motorized damper.

6. Wall mount collar shall serve as a fan mount to metal plenum.
F. Basis of Design for fans listed above is Greenheck; approved equivalent product by PennBarry,

Twin City, Accurex, or Loren Cook contingent upon full compliance with all criteria.
2.02 FILTERS

A. Operating filters for all units shall be pleated media-type as follows:
1. 1", 2", and 4" thick filters shall be Camfil Farr 30/30, MERV 8;  or approved equivalent by

Flanders, Purolator, Purafil, AAF, or EcoAir.
B. Construction filters shall be dry type fiberglass media, double wall box panel type, with sizes as

standard for equipment.
C. During construction, before units are placed in operation construction filters shall be installed,

checked at regular intervals and replaced as necessary. No units are to be operated without
filters in place. As part of system commissioning prior to start of TAB and for final HVAC
acceptance by Architect, clean operating filters shall be furnished and installed for all units.
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2.03 ELECTRIC DUCT HEATER
A. Electric duct heaters are scheduled on the Drawings.
B. Electric duct heaters shall be standard slip-in type for installation through the side of the duct. 

Heaters shall have 80% nickel, 20% chromium resistance coils, insulated by floating ceramic
bushings, and supported in aluminized steel frames.

C. Heaters shall contain both auto-reset and manual-reset over-temperature protection, fused
disconnect, control transformers, air flow switch, disconnecting magnetic contactors, terminals,
wiring and all enclosed in NEMA 1 enclosure. Control panel shall have hinged door with key
lock. The complete assembly shall be U.L. Labeled.

D. Heaters 5 KW and smaller shall be one step, 6 KW through 10 KW two step, 11 KW through 90
KW three step, and over 90 KW four step.

E. Provide Viconics VT7200C staged thermostat with duct probe installed upstream of duct heater
for staging of duct heater.

F. Basis of Design is Greenheck; approved equivalent product by Markel,Raywall, Indeeco, Berko,
Redd-I, or Q-Mark.

2.04 ELECTRIC RADIANT HEATERS (INFR)
A. U.L. Listed radiant heaters are scheduled on the Drawings.
B. Heaters shall have heavy duty gold anodized aluminum reflectors, three heavy duty metal

sheathed elements, double wall housing, and heavy duty protective wire screen on front of
heater.

C. Provide mounting bracket, integral safeties, and VHC99P variable voltage controller with
potentiometer.

D. Basis of Design is Markel FSS; approved equivalent product by Modine, Indeeco, Redd-I,
Q-Mark, Berko, or Raywall.

2.05 KITCHEN RANGE HOOD
A. Kitchen hood shall comply with all requirements of NFPA 96-1994, and shall bear the National

Sanitation Foundation seal of approval. Hood shall be UL Listed and Labeled.
B. The hood shall be Type 1 exhaust only,  wall-canopy type, and shall be 100% constructed of

Type 304 stainless steel. An integral 3” rear airspace shall be provided.
C. The assembly at joints and seams shall be liquid-tight with continuous external welds.  All welds

shall be grounded and polished. Integral, flanged exhaust outlet and supply inlet shall be
provided in the top of the hood. Supply plenum shall be fully insulated.

D. The filter housing shall be 18-gauge galvanized steel with grease cups and U.L. Listed stainless
steel baffle type filters the full length of the hood.

E. Hood shall be complete with U.L. Listed vapor proof marine light fixtures, and flush mounted
switch panel with separate switches for hood lights and exhaust fan.

F. A U.L. Listed pre-piped and pre-wired automatic fire suppression system shall be provided
integral with the kitchen exhaust hood. System shall include:
1. Fully integrated U.L. Listed utility cabinet welded directly to the side of the kitchen exhaust

hood at the factory. Cabinet shall be constructed of Type 304 stainless steel. Cabinet shall
be equipped with a full length removable door with center handle. U.L. tests shall confirm
that temperatures inside cabinet do not exceed 120 deg.F.

2. The automatic fire suppression system shall be a pre-engineered distribution network, with
extinguishing agent being a low pH non-corrosive liquid. The system shall be capable of
automatic or manual detection and activation through a remote manual pull station. Tanks
and electrical control panel shall be enclosed in the cabinet.

3. Exposed fittings shall be chrome plated and exposed piping shall be covered with stainless
steel sleeving. System shall be capable of automatic fuel shut-off upon discharge.
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4. A custom CAD generated installation drawing from the hood manufacturer shall be
provided during shop drawing phase.

5. Automatic fire suppression system shall be provided by the kitchen hood manufacturer,
and shall be fully factory tested. Coordinate right or left hand cabinet mounting with the
Architect.

G. Basis of Design is Greenheck GHRW; approved equivalent product by CaptiveAire, Air Savors
System, Delfield, Gaylord, Accurex, Cambridge, Larkin, Savonair, or Grease Master.

2.06 SPLIT SYSTEM DUCT FREE HEAT PUMP (WALL MOUNTED FAN COIL)
A. Air cooled, split system outdoor section shall be suitable for rooftop installation.  Unit shall

consist of a hermetic reciprocating, scroll, or rotary compressor, an air-cooled coil, propeller
type blow thru outdoor fans, reversing valve, accumulator, refrigerant charge, heating mode
metering device, and control box.  Unit shall discharge air horizontally.  Unit construction shall
comply with ANSI/ASHRAE 15 and NEC.  Units shall be constructed in accordance with U.L.
standards.  Air-cooled condenser coils shall be leak tested at 350 psig air pressure.  Unit
cabinet shall be constructed of galvanized steel, bonderized and coated with a baked enamel
finish.  Outdoor fans shall be direct drive propeller type, and shall discharge air horizontally. 
Outdoor fan motors shall be totally enclosed, single phase motors with Class B insulation and
permanently lubricated sleeve bearings, and shall be protected by internal thermal overload
protection.  Fan blades shall be corrosion resistant and shall be statically and dynamically
balanced.  Outdoor fan openings shall be equipped with PVC coated protection grille over fan
and coil.  Compressor shall be equipped with oil system, operating oil charge, and motor. 
Internal overloads shall protect the compressor from over-temperature and over-current.  Scroll
compressors shall also have high discharge gas temperature protection if required. 
Reciprocating compressors shall be equipped with crankcase heaters.  Compressor assembly
shall be installed on rubber vibration isolators and shall have internal spring isolation.  Coil shall
be constructed of aluminum fins mechanically bonded to internally enhanced, seamless copper
tubes.  Refrigerant circuit components shall include brass external liquid line service valve with
service gage port connections, suction line service valve with service gage connection port,
service gage port connections on compressor suction and discharge lines with Schrader type
fittings with brass caps, accumulator, bi-flow filter drier, and pressure relief.

B. Outdoor unit operating controls and safeties shall be factory selected, assembled, and tested. 
The minimum control functions shall include, time delay restart, automatic restart on power
failure, safety lockout, a time delay control sequence, high pressure and liquid line low pressure
switches, and start capacitor and relay on single phase units without scroll compressors. 
Safeties shall include:  System diagnostics, compressor motor current and temperature
overload protection, high pressure relief and outdoor fan failure protection.  Unit electrical power
shall be a single point connection.  Unit shall have high and low voltage terminal block
connections.  Liquid solenoid valve shall be included on heat pumps where required for
excessive heights where recommended by manufacturer.

C. Indoor direct expansion wall mounted fan coil units shall be complete with cooling/heating coil,
fan, fan motor, piping connectors, electrical controls, micro processor control system, and
integral wall mounting bracket, mounting hardware, and thermistor interconnection cable.  The
unit shall be matched with outdoor unit as scheduled on drawing.  Cabinet discharge and inlet
grilles shall be attractively styled, high impact polystyrene.  Cabinet shall be fully insulated for
improved thermal and acoustic performance.  Fan shall be tangential direct drive blower type
with air intake at the upper front face of the unit and discharge at the bottom front.  Vertical and
horizontal air sweep shall be provided.  Coil shall be copper tube with aluminum fins and
galvanized steel tube sheets.  Fins shall be bonded to the tubes by mechanical expansion.  A
drip pan under the coil shall have a drain connection.  Condensate pan shall have internal trap
and auxiliary drip pan under coil header.  The units shall use AccuRater piston refrigerant
metering device in the indoor unit and outdoor unit liquid line service valve.  Unit shall have filter
track with factory supplied cleanable filters.  Motors shall be open drip proof, permanently
lubricated ball bearing with inherent overload protection.  Fan motors shall be 3-speed. 
Controls shall consist of a microprocessor based control system which shall control space



Heard County Fire Station #5                         HVAC - MAJOR EQUIPMENT 23 8000 - 5
GSSTJ Project No. 22125                                                                                                Issued: 03/07/24

temperature, determine optimum fan speed, and run self diagnostics.  Controls shall include a
minimum of the following features: an automatic restart, timer function, temperature sensing
controls, high discharge temperature shutdown, indoor coil freeze protection, wireless infrared
remote control indoor to outdoor thermistor connection cable, fan speed control, time delay to
prevent compressor restart in less than 3 minutes, automatic heating-to-cooling changeover
and demand defrost.  Indoor coil high temperature protection shall be provided to detect
excessive indoor discharge temperature when unit is in heat pump mode.  All units shall have
rotatable refrigerant lines for penetration through the wall using flare connections.  All units shall
have flare connections.  Provide a condensate pump to remove condensate from the drain pan. 
The lift capability of the condensate pump shall be a minimum of 10 feet.  A level sensor on the
condensate pan shall stop cooling operation if the level in the condensate pan is unacceptable.

D. Basis of Design is Mitsubishi; or approved equivalent product by Toshiba, JCI, Hitachi, Trane,
Samsung, Sanyo,  Lennox, Midea, Daewoo, LG, Carrier, Fujitsu, and Daikin.

2.07 SPLIT SYSTEM HEAT PUMPS (AC/HP)
A. Condenser/compressors and air handler units are scheduled on the Drawings.
B. Outdoor heat pump units shall consist of heavy gauge galvanized steel casing enclosing

hermetic scroll compressor, coil, fan, motor, refrigerant accumulator, reversing valve, controls,
and holding charge of R-410A.  Unit shall be UL-Listed and rated in accordance with AHRI
Standards 240.

C. Compressor(s) shall be hermetic, scroll-type as standard for unit size and equipment
manufacturer.  Compressors shall be equipped with internal pressure relief valve, TXV, liquid
line solenoid valve, evaporator freeze-stat, compressor blanket, crankcase heater, hard start kit,
internal thermal overload, high pressure switch, loss of charge switch, filter drier, reversing
valve, and high pressure relief valve.  Compressors shall have 5-year warranty.  Provide long
line kit, where required, for refrigerant lengths of up to 250 feet equivalent.  Provide
fan-modulating-type head pressure control kit for cooling operation down to 0 degrees F,
including ball bearing condenser fan motor.

D. Refrigerant piping shall be provided with suction and liquid service/isolation valves at unit
connections.

E. Outdoor coil shall be copper tube mechanically bonded to aluminum plate fin, factory pressure
and leak- tested, and equipped with condenser coil guard.  Outdoor fan shall be direct-drive,
propeller-type, with ball-bearing motor, built-in thermal and current overload protection, frost
control, and compressor anti-recycle timer. Units shall be factory-wired with all controls and
power connections.

F. Indoor fan coil unit shall be single zone draw-through type, 100% internally insulated (R-4.2, 1"
thick minimum), with filter plenum arranged for 1" replaceable filters, hinged filter access panel,
refrigerant type coils with TXV, corrosion-free IAQ drain pan, pressure-rated for system
pressure, a rust- protected metal casing enclosing a forward curved centrifugal fan, and rubber
vibration isolators.  Indoor fans shall be direct-drive-type, forward-curved centrifugal, arranged
for draw-thru airflow.  Indoor fan motors shall be multi-tap ECM-type.  Provide fused 40 VA
transformer.  Provide single-point power connection.  Coordinate with Division 26 for additional
neutral wire requirements with ECM fan motors.

G. Indoor unit shall be provided with supplemental electric heaters, with single-point wiring
connection & disconnect switch, as scheduled on Drawings.  Electric coils over 10 kW shall be
two-stage.

H. Basis of Design is Trane; approved equivalent product by Aaon, Carrier, Daikin, Addison,
Lennox, or Johnson Controls Inc.

2.08 IONIZATION GENERATORS (UNIT-MOUNTED ONLY)
A. Unit mounted Ionization Generators are scheduled on the Drawings.
B. OR Ionization generators shall be installed in each air handling unit or packaged rooftop unit.

Generator mounting location, power supply, and quanity shall be as specifically recommended
by the Ionization generator manufacturer.
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C. Units shall be in conformance with ASHRAE Standards 62 & 52, UL Standard 897, NEC NFPA
70.

D. The complete air purification system including the bi-polar ionization unit and monitor as
assembled, complete with power and control wiring, safety switches, airflow switches, and
controls, shall be listed by either UL or ETL for commercial applications.

E. The operation of the bi-polar ionization shall be through a combination of
association/dissociation processes.  Each air handling system serving the building, and as so
designated on the Drawings, Details, and/or Equipment Schedules; shall contain a bi-polar
ionization system capable of:
1. Effectively killing microorganisms throughout the cooling coil, drain pan, and supply air

duct (mold, bacteria, virus, etc.).
2. Controlling gas phase contaminants generated from human occupants, building structure,

and furnishings.
3. Capable of reducing static space charges.
4. Equipment shall be capable of performing in non-condensing atmospheres at

temperatures up to 140°F.
F. Air exchange rates may vary through the full operating range of a constant volume or VAV

system.  The quantity of air exchange shall not be increased due to requirements of the air
purification system.

G. Acceptable technologies: Unit-mounted "needle point" technology is acceptable. Each bi-polar
ionization unit shall include the required number of electrodes and power generators sized for
the air conditioning equipment capacity, and as specifically recommended by the manufacturer.
Submit manufacturer's computer generated selections during shop drawing phase. Electrodes
shall be installed in pairs and include insulators to create the required dielectric. The dielectric
shall consist of suitable inorganic non-corrosive insulation material so that the presence of water
vapor, gasses, or airborne particles shall not affect the dielectric value.

H. Needle point technology: Needle point ionization units shall be completely factory assembled,
and include all power supplies, gaskets, indicator lights, switches, fuses and accessories
necessary for safe and efficient operation, and shall be self-contained in one complete
assembly.  Ionization needles shall be carbon fiber.  Bipolar ionization units shall produce equal
amounts of positive and negative ions, single pole ionization units shall not be accepted. 
Bipolar ionization unit shall not require pre-heat protection when the relative humidity of the
entering air exceeds 85%.  Relative humidity from 0-99% shall not cause damage, deterioration
or dangerous conditions within the air purification system.  The operation of the needle point
ionizer shall conform to ASHRAE Standard 62.1 with respect to ozone generation.

I. The generators ("needle point" technology) shall be field-installed inside of the packaged air
handling equipment downstream of any filters, immediately upstream of the cooling coil, per the
ionization generator manufacturer's recommendations. Additional space inside the air handling
equipment via an additional section, is not acceptable. Ionization generators shall fit within the
air handling equipment as specified, and shall be capable of being field-installed per the
manufacturer's recommendations without factory or field modifications to the air handler.  The
generator shall be powered by the air handler's 24 VAC control transformer.

J. A manufacturer's authorized technician shall inspect and commission all units on this project. 
Final written acceptance of satisfactory system operation shall be included in the close-out
documents.  Manufacturer's authorized technician shall also provide instruction for the
contractor and Owner maintenance of the Ionization systems.  Provide 5-year warranty on
equipment.

K. Basis of Design is Global Plasma Solutions; approved equivalent product by Plasma Air, Aerisa,
or Bioclimatic Air Systems.
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PART 3 - EXECUTION
3.01 CONTROLS AND CONTROL WIRING

A. Control or safety devices furnished with equipment for field installation and wiring shall be
installed and wired under Section 23 0900.

3.02 UNIT INSTALLATION
A. Do not operate any air distribution systems without filters in place.  Construction filters shall be

utilized prior to start of test and balance.  Operating filters shall be installed for test and balance,
and shall be checked and replaced as necessary prior to final inspection.

B. Provide manufacturers required service and/or operating clearances around all mechanical
equipment.

C. See this Section for required manufacturer representative start-up of specific equipment.
Contractor shall follow manufacturer's recommendations for equipment assembly, installation
and operation.

3.03 HVAC EQUIPMENT KNOCKOUTS AND ACCESS PLATES
A. All unused holes in HVAC equipment shall be properly covered and sealed against the

elements.  Opening in outdoor equipment housing which are used for connection of electrical or
mechanical lines shall have properly installed grommets, seals, strain clamps, or weather
shields.

3.04 AIR FILTERS
A. Prior to final inspection and after air systems have been balanced, replace all throwaway filters

with new filters.  Do not operate any air distribution systems without filters in place.
END OF SECTION
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SECTION 26 0500

COMMON WORK RESULTS

1.0 GENERAL

1.1 RELATED DOCUMENTS:

A. The General and Supplementary Conditions, and General Requirements
(Division 1), apply to the work specified in this Section.

2.0 PRODUCTS

2.1 MATERIALS AND WORKMANSHIP:

A. All materials and equipment shall be:

1. New and of best grade of standard manufacture.
2. Approved by U.L. and be so labeled.
3. For wire and cable, marked as required by Article 310-11 N.E.C.
4. Installed by mechanics skilled in their trades, working under the direct 

supervision of competent experienced foremen and/or superintendents.
5. Installed in a thorough workmanlike manner, presenting a neat, clean cut 

appearance when completed.  Any part or parts not meeting this requirement 
shall be replaced or rebuilt without extra expense to the Owner.

2.2 TIMELY PLACING OF MATERIALS AND EQUIPMENT:

A. Panelboard cans, transformers, raceways, conduit, pull and junction boxes, etc., shall 
be installed at the proper time during progress of construction.  Coordinate work 
sequence and interface with other trades.

2.3 SPACE REQUIREMENTS:

A. Contractor for work under this Division shall be fully responsible for determining in 
advance of purchase that equipment and materials proposed for installation shall fit 
into the confines indicated and allow sufficient clearance for maintenance and service 
of all equipment including that of other trades.

2.4 MANUFACTURERS’ LITERATURE:

A. Deliver all printed tags, instructions, certified drawings, parts lists, certificates etc., 
supplied with equipment items, to the Architect at completion of project.

B. Assemble all such printed materials into a stiffback binder identified on face.

2.5 PROTECTION OF APPARATUS:

A. All conduit and other openings shall be kept protected to prevent entry of foreign 
matter.  Fixtures, equipment, and apparatus shall be covered for protection against 
dirt, water, chemical, or mechanical damage before and during construction.  The 
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original finish, including shop coat of paint of fixtures, apparatus, or equipment that 
has been damaged shall be restored prior to final acceptance.

2.6 SHOP DRAWINGS:

A. The Contractor shall furnish complete submittals for each of the following listed items 
of electrical equipment in accordance with Division 1.  For convenience, the 
Contractor may submit shop drawings in groups.  The groups are listed below:

GROUP I GROUP IV
1. PANELBOARDS 1. LIGHTING FIXTURES
2. TRANSFORMERS 2. LAMPS
3. DISCONNECT SWITCHES 3. CONTACTORS & RELAYS
4. CIRCUIT BREAKERS 4. REMOTE CONTROL
5. FUSES SWITCHES

5. TIME CLOCKS
6. PHOTO-ELECTRIC CELLS

GROUP II GROUP V
1. MOTOR STARTERS 1. FIRE ALARM SYSTEM
2. COMBINATION STARTERS 2. GENERATOR
3. MOTOR SWITCHES

 
GROUP III
1. DEVICES & COVERPLATES
2. CONDUIT, BOXES & FITTINGS
3. WIRE
4. NAMEPLATE SAMPLES & SCHEDULE

2.7 PAINTING:

A. Light fixtures shall be factory finish painted.  Priming coat for other 
     equipment shall be provided under this Division; Finish painting 
     under Division, “PAINTING”

2.8 DRAYAGE, HOISTING, AND SCAFFOLDING:

A. Contractor for this Division shall:

1. Be fully responsible for drayage, hoisting, warehousing, and demurrage, for all 
equipment and materials to be furnished and installed under this Division.

2. Provide all scaffolding required for erection of materials and 
equipment included under this Division.

3. Be fully responsible for the safety of his employees using such
scaffolding.

2.9 CUTTING AND PATCHING:

A. Contractor for this Division shall provide openings required for work under this 
DIVISION.

1. Contractor for this Division shall layout, to dimension and location, all openings 
on surfaces to be formed, framed, or cut.
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2. Should Contractor for this Division fail to adhere with Paragraph A-1, as work 
progresses, any openings required shall be cut and patched by General 
Contractor at the expense of the Contractor for this Division.

2.10 INTERFACES WITH OTHER WORK:

A. There are many interfaces between the work involved with this Division and the work 
in other Divisions.  This Contractor shall be aware of the requirements of these other 
Divisions and his responsibilities at the interfaces.

2.11 ALTERNATE MATERIALS

A. Contractor for this Division shall submit his bid based on materials scheduled on the 
plans and/or specifications.  After the contract has been awarded, written requests for 
material substitutions may be submitted on the Contractor’s Letterhead.  Intent for 
request shall be detailed in this contractor’s letter.

2.12 REJECTION OF MATERIALS:

A. The Architect shall have the authority to reject any material, equipment, or 
workmanship not complying with these specifications; and the Contractor shall replace
defective work or material immediately upon notification of rejection.  Any material so 
rejected shall be removed from the job within twenty-four hours of such rejection; 
otherwise, the Architect may have same removed at this Contractor’s expense.

3.0 GENERAL PROVISIONS

3.1 SITE VISIT AND FAMILIARIZATION:

A. Contractors proposing to undertake work under this Division shall:

1. Visit the site of the work, and fully familiarize themselves of all conditions that 
affect the work or cost thereof.

2. Examine the drawings and specification as related to the site conditions.

B. Notice:  Consideration will not be granted for any alleged misunderstanding of the 
amount of work to be performed.  Tender of proposal shall convey full agreement 
and understanding to all items and conditions specified, indicated on the drawings, 
and/or required by nature of the site.

3.2 DISCREPANCIES:

A. Should this Contractor find discrepancies or omissions in the Contract Documents, 
or be in doubt as to the intent, he shall immediately obtain clarification from the 
engineer prior to submitting a proposal for work under the Division.

3.3 WORK IN OTHER DIVISIONS:

A. Refer to Architectural and Structural Drawings and Mechanical Specifications for 
related work.

3.4 CODES, PERMITS, AND FEES:

A. The installation shall comply with all laws applicable to the electrical installation 
which are enforced by local authorities, the latest edition of the National Electrical 
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Code and with the regulations of the Utility Company.  The Contractor shall obtain 
and shall pay for all permits required by the local authorities.

B. Where, in any specific, case, different sections of any of the aforementioned codes 
and regulations or these plans and specifications each specify different materials, 
methods of construction, or other requirements, the most restrictive shall govern.  In
the case of any conflict between a general provision and a special provision, the 
special provision shall govern.

3.5 AS-BUILT (RECORD) DRAWINGS:

A. Record on one set of electrical drawings all changes and deviations from the 
contract drawings.  Record final location of panelboards, transformers, disconnect 
switches, etc.  Make sufficient measurements to locate all major underground 
conduit runs and show same on record drawings.

B. Transfer changes and deviations to drawings and deliver same to Owner’s 
Representative.

4.0 DEFINITIONS:

A. “Provide” shall mean furnish, install, and connect complete.

B. “Wiring” shall mean wire or cable, installed in conduit, cable tray, or steel trunking 

with all required boxes, fittings, connectors, and accessories completely installed.

C. “Work” shall be understood to mean the materials completely installed including the 

labor involved.

D. “Plans and Specifications” shall be understood to mean the complete documents, 

including all trades, Divisions, Sections, Addenda, etc.

E. “Review of Shop Drawings” See Division 1.

F. “Conduit” shall be understood to mean either rigid steel conduit, intermediate metal 

conduit, (I.M.C.), electric metallic tubing (E.M.T.), or plastic PVC conduit.

5.0 WORK INCLUDED:

A. The work consists of furnishing all labor, supplies, materials, sales tax, permits, 
review fees, costs of tests, shop drawings, as built drawings, operation & 
maintenance manuals, and performing all operations, including installation, cutting 
and chasing, trenching and back-filling, compaction, coordination with other trades 
on the job, etc.,  for the installation of complete electrical systems as shown and 
hereinafter specified.

B. No materials shall be installed until shop drawings have been reviewed.

C. The electrical drawings are schematic, and are not intended to show the exact 
location of conduit, outlets, etc.  The Contractor shall refer to the architectural, 
structural, and shall fit his work to conform to the details of building construction. 
The right is reserved to shift any switch, receptacle, ceiling outlet, or other outlet a 
maximum of ten feet (10’) from its location as shown before it is permanently 
installed, without incurring additional expense.
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D.    Should conflicts exist between the plans and specifications, the 
     specifications, shall govern.

E.     The drawings and specifications shall both be considered as part of
      the contract.  Any work and material shown in the one and omitted in 
      the other, or which may fairly be implied by both or either, shall be
      furnished and performed. 

F. No deviations from the drawings and specifications shall be made without the full 
knowledge and consent of the Architect.  Should the Contractor find, at any time 
during the progress of the work, that, in his judgment, existing conditions make 
desirable a modification in requirements covering any particular item or items, he 
shall report such items promptly to the Architect for his decision and instructions.

6.0 WORK NOT INCLUDED:

A. The installation and connection of the following items is not included in this section 
of the specifications:

1. All motors for mechanical equipment together with the associated motor 
controllers, starters, unless provided in motor control center and remote control
devices, electrical heating equipment with contactor, individual element 
protection, etc., will be furnished under HVAC section of the specifications.

2. Control and Interlock Wiring:  Provisions for the installation of all control and 
interlock wiring is provided under Section 15 of the specifications.

7.0 ARC FLASH

7.1   SCOPE:

A. Description:

1. Provide an arc flash hazard analysis of each panelboard, transformer and disconnect 
switch.  Determine in the analysis the personal hazard category and the associated 
flash protection boundary.

2. Submit all calculations to the Architect for review and comment prior to ordering 
affected equipment.

3. Provide an Arc Flash and Shock Hazard label on each panelboard, transformer and 
disconnect switch disconnect switch based upon the arc flash hazard analysis with all
appropriate information required by NFPA 70E reported on the label.  

B. Codes: 
 

1. NFPA 70
2. NFPA 70E

7.2 PRODUCTS

      7.2.1   LABELS:

A. Provided non-paper labels with adhesive both which will resist degradation due to 
       sunlight and moisture.  
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7.3 EXECUTION

7.3.1   ANALYSIS:

A. The arc flash hazard analysis shall be performed by a registered professional 
engineer registered in the state where the project is located.  The submittal to the 
Architect shall include the seal and signature of the professional engineer who 
performed the analysis.

B.   The analysis shall include selection and coordination of all overcurrent devices 

                                 as to operation to minimize both the arc fault level and nuisance tripping.

C. Include in the submittal all time-current curves of  breakers and fuses, tabulation of 
adjustable trip settings and tabulation of current limiting fuses selected.

7.3.2   INSTALLATION:

A. Install each label on the front of the equipment, in a prominent visible location and 
where possible, centered.

END OF SECTION

 



Heard County Fire Station #5 Low Voltage Conductors  26 0519 - 1
GSSTJ Project No. 22125 Issued:  02/01/24

SECTION 26 0519

LOW VOLTAGE CONDUCTORS

1.0 GENERAL

1.1 RELATED DOCUMENTS

A. The General and Supplementary Conditions, and General Requirements
(Division 1), apply to the work specified in this Section.

1.2 WIRING SYSTEM:

A. Provide a complete system of wiring with all feeders and branches as 
shown on the drawings.  The wiring system shall be complete from
the service entrance to each and every outlet and apparatus shown on 
the drawings which require electrical connections.

1.3 CONDUCTORS:

A. Specified gauge sizes refer to American Wire Gauge copper 
conductors.  All wire and cable shall be of soft drawn, annealed 
copper having a conductivity of not less than 98% of that of pure
copper; each wire continuous without weld, splice, or joint 
throughout its length; uniform in cross section and free from flaws,
scales, and other imperfections.  No aluminum allowed.

B. All conductors shall have 600 volt insulation.  Sizes specified are 
AWG through No. 4/0 and circular mils above No. 4/0.  Conductors 
No. 10 and smaller shall be solid; No. 8 and larger shall be stranded.

C. Conductors shall be Type “THHN” or “THWN-2”.  Service conductors   
shall be Type “XHHW”.

D. All conductors shall be of the same name brand and shall be in the 
original wrapping.

E. All conductors shall be Anaconda, Diamond, General Electric, 
General Cable, Paranite, Phelps – Dodge, Reynolds, Triangle, or 
Southwire.

2.0 PRODUCTS

2.1 BRANCH CIRCUIT CONDUCTORS:

A. Minimum wire size for lighting and power circuits shall be #12 
except that # 10 shall be used where the run to the first outlet
exceeds 75’ for 120V circuit.

B. Branch circuit conductors shall be color – coded as follows:

208Y/120 VOLT SYSTEM
Phase A – Black
Phase B – Red
Phase C – Blue
Neutral – White with colored stripe    
matching phase conductor  
Ground – Green
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C. The feeder conductors shall be color coded by the use of colored 
plastic tape applied within 6” of each conductor end.  Color coding 
conductor markers shall be Brady or approved equal.

D. Provide a #16 AWG iron pull wire or plastic pull line (rated at 500 
lbs. test) in all conduits for future use or for telephone use.  The ends 
of such conduit shall be corked or capped.

E. Branch circuit wiring which supplies more than one fluorescent 
Fixture through the wireway other fixtures shall be rated for use at
150 degrees C.

3.0 EXECUTION

3.1 WIRE AND CABLE:

A. Wire shall not be drawn into a conduit until all work of a nature          
which may cause injury is complete.  Ideal, Wire – Ease, or approved 
equal may be used as a lubricant.  Where two or more circuits run to a 
single outlet box, tag each circuit with linen tags as a guide to the 
fixture hanger in making fixture connections.

B. All stranded conductors shall be furnished with copper connecting 
lugs drilled or reamed the full diameter of the bare conductors.  
Mains and feeders shall be run their entire length in continuous pieces
without joints or splices.

C. Conductors shall be continuous from outlet to outlet and from outlet 
to junction box or pull box.  All splices and joints shall be carefully 
and securely made to be mechanically and electrically solid with 
pressure type connectors, “SCOTCHLOK” or approved equal.  Tape
shall be “Scotch” No. 33 for indoor and No. 88 for outdoor or 
approved equal.  Where connection is made to any material, copper
terminal lugs shall be bolted or compression fitted to the conductors.  
Where multiple connections are made to the same terminal, individual 
lugs for each conductor shall be used.

D. At each fixture outlet a loop or end of wire not less than 8” long shall 
be left for connection to fixtures.

E. No conductors shall be pulled until the raceway system is complete.

F. The number of cross hatches, where indicated, designates the number 
of conductors to be installed when the number exceeds a minimum 
two (2).  Where cross hatches are not indicated, the number of 
conductors shall be as determined by switching, homeruns, etc.. 
This does not apply to conduit provided for telephone or other special
systems.

G. Branch circuits shall contain the necessary number of conductors to 
afford the switch control indicated.

END OF SECTION
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SECTION 26 0526

GROUNDING

1.0 GENERAL

1.1 RELATED DOCUMENTS:

A. The General and Supplementary Conditions, and General Requirements
(Division 1), apply to the work specified in this Section.

1.2     APPARATUS:

A. All apparatus and equipment specified hereinafter in this Section fully conform to 
current standards of NEMA to the extent applicable to each type and class of 
equipment and apparatus described; and individually bear the seal of the 
Underwriter’s Laboratories.

2.0 PRODUCTS

2.1 GROUND CONNECTIONS:

          
A. Provide a grounding electrode system consisting of a minimum of three (3)            

¾” x 10’-0” copperweld rods driven 24” below grade, a minimum of 6’-0” apart in   
the form of an equilateral triangle, bonded together with No. 3/0 copper conductors, 
installed a minimum of 3’-0” clear of foundations walls.  Contractor shall extend from
electrodes to service with No. 3/0 copper, green insulated ground conductor in a 1” 
conduit, and connect to ground bus bar therein, to housing, and to frame.  Provide a
bonding jumper and connect to all grounding electrodes.

B. Provide a No. 3/0 green insulated, XHHW, copper conductor bond across the water 
meter, same to be attached to ground clamps on water line on each side of meter.  
The pipes shall be thoroughly cleaned before installing clamps.  Make sure 
arrangements as are necessary to permit doing this work at the time the water 
meter is installed.

C. Provide a No. 3/0 green insulated XHHW copper ground conductor in 1” conduit 
from cold water entrance pipe, ahead of first valve, to main service entrance and 
bond ground to ground bar therein, to housing, and to frame with lugs. All ground 
clamps shall be equipped with compression type cable lugs independent of the 
compression device clamping the pipe rod.

D. Where non-metallic insulating couplings are used in metallic water piping systems, 
the Contractor shall provide a No. 3/0 green insulated XHHW copper conductor 
bond across the couplings, same to be attached to ground clamps on water line on 
each side of the couplings.  The pipes shall be thoroughly cleaned before installing 
the clamps.  Make such arrangements as are necessary to permit doing this work at
the time the water piping is installed.

E. Provide an 8” long green grounding wire from grounding lug of all wall switches and 
receptacles to a suitable bonding device on the conduit or to the outlet box.  The 
outlet box bond shall be a green grounding terminal screw.  Ground wire installed 
behind the device mounting screws will not be acceptable.

F. Provide a ¾” conduit from the point of attachment of the system ground at the water 
main to the telephone equipment backboard.
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G. All conduit entering the main switchboard shall have threaded conduit insulated 
bushings.

H. All bushing shall be bounded together and in turn, bonded to the switchboard 
ground with lugs.

3.0    EXECUTION

     3.1 INSTALLATION:

A. Shop drawings shall indicate that all of the function requirements of the 
specifications have been met.  In addition, the UL approved RMS symmetrical 
interrupting capacity shall be indicated for each circuit breaker, and a certification 
that these are UL ratings shall be attached.

END OF SECTION
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SECTION 26 0533

RACEWAY AND BOXES

1.0 RACEWAY

1.1 RELATED DOCUMENTS:

A. The General and Supplementary Conditions, and General Requirements
(Division 1), apply to the work specified in this Section.

2.0 PRODUCTS

2.1 SECONDARY SERVICE CONDUIT:

A. Secondary electrical service duct banks shall be concrete encased
galvanized rigid steel conduit, IMC, or Schedule 40 PVC. Duct bank located below 
floor slab is not required to be concrete encased but is required to be 30” below 
floor slab to top of duct bank.

2.2 FEEDERS & BRANCH CIRCUITS:

A. Rigid conduit or IMC shall be used for all feeders, branch circuits, and sub-feeders 
where exposed to possible physical damage.  EMT shall be permitted for feeders and 
branch circuits in protected areas.

2.3 RACEWAYS:

A. Except as otherwise noted, specified, or required, provide all conductors in rigid 
conduit, IMC, EMT, or Schedule 40 PVC as hereinafter specified.  Rigid conduit, or 
EMT shall be of the best quality hot-dipped galvanized or sheradized steel tubing, and
of standard trade dimensions, smooth inside and out.  Each length of conduit shall 
bear the maker’s trademark or stamp.

B. Connections to panelboard cabinets and/or pull boxes shall have grounding wedge 
lugs, Thomas & Betts, or approved equal, between the bushing and the box, or 
locknuts so designed to bite into the metal.

C. Rigid conduit or IMC fittings shall be of steel or malleable iron, as manufactured by 
Thomas & Betts or approved equal.  ZINC DIE CAST FITTINGS ARE NOT 
PERMITTED.

D. Fittings for electrical metallic tubing shall be compression type, made of steel, with 
case hardened locknuts and nylon insulated throats, Thomas & Betts Series 5120, 
5123; or steel set screw fittings with nylon insulated throat, case hardened locknut, 
and zinc chromate finish, Thomas & Betts 5030 or 5031.  ZINC DIE CAST FITTINGS 
ARE NOT ACCEPTABE.  Fittings equal to those specified above as manufactured by 
Midwest, Raco, or Appleton are acceptable.

E. All PVC rigid conduit, fittings, and cement shall be produced by the same 
manufacturer.  All joints shall be solvent welded in accordance with manufacturers’ 
recommendations.  All PVC conduit shall be schedule 40.

F. Strain relief cord grip connectors shall be oil and water resistant, with a neoprene 
bushing, Thomas & Betts Series 2631, or approved equal.
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G. To insure continuity of ground and improved conductivity, use Kopr-Sheild compound, 
Series CP-8 as manufactured by Thomas & Betts, or approved equal, on all threaded 
joints.

H. Provide junction boxes or pull boxes where shown and where necessary to avoid 
excessive runs or too many bends between outlets.

I. Approved Appleton, Crouse-Hinds, or O.Z. Manufacturing Company Type “AX” 
expansion fittings shall be installed in all rigid conduit, and E.M.T. which passes 
through an expansion joint.

J. Approved conduit manufacturers are:

RIGID, IMC OR FLEXIBLE CONDUIT
Allied, Sheraduct, Republic,
Triangle, Wheatland, Youngstown

FLEXIBLE CONDUIT (PVC COVER)
Anaconda “Sealite”, Robroy

ELECTRICAL METALLIC TUBING
Steeltubes, National, X-duct, Jr.,
Weatland, Allied, Triangle,
Youngstown

PLASTIC PVC
Carlon Schedule 40

2.4 FLEXIBLE CONDUIT:

A. FLEXIBLE STEEL CONDUIT (NO COVER): Flexible steel conduit shall be used in 
making short flexible connections from outlet boxes to recessed lighting fixtures.  
Flexible steel conduit serving lighting fixtures shall be 72” in length.  Flexible steel 
conduit serving other equipment (this does not include switches or receptacles) 
shall be as short as possible, but shall have a minimum length of 12”.

B. PVC EXTRUDED COVER FLEXIBLE CONDUIT: Only PVC extruded cover 
flexible conduit will be permitted for use in making up short flexible connections to 
dry-type transformers, rotating or vibrating machinery, kitchen equipment, or 
equipment where exposed to moisture.  The flexible conduit at these locations shall 
be as short as possible, but shall have a minimum length or 12”.

C. A green stranded bonding jumper shall be installed inside all flexible conduits.  
Provide a junction box at the transition from rigid to flexible.

2.5 INSULATING BUSHINGS:

A.   All rigid conduit 1” and larger terminating in cabinets, panel boxes, 
      pull boxes, and similar boxes shall have insulating bushings or 
      grounding bushings.

2.6 CONDUIT PROTECTION:

A.   Conduits, for electrical service entrance conductors or feeders, installed in the 
ground, either outside or beneath the building, shall be spaced a minimum of 7.5” 
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on center with a minimum depth to the top of electrical duct banks shall be 30”.  All 
threaded joints in conduit that is encased in concrete shall have U.L. listed joint 
compound applied to be watertight.

B. Conduits for branch circuits outside the building not beneath driveways or parking 
areas may be direct buried without concrete encasement.  The maximum depth to 
the top of direct buried conduits shall be 36”.

C.   Conduit run in any slab shall be above the bottom steel and below the top steel.  No
conduit runs shall be spaced less than 3” apart.  

D.   For all conduits and conduit duct banks installed in the ground outside the building,
provide identifying marker tape the entire length of each conduit or duct bank.  The 
tape shall be constructed of inert polyethylene, resistant to acids, alkalies, etc., in 
the soil, and shall be a minimum 4 mil thickness.  The tape shall be yellow, 6” wide,
and shall have the words  “CAUTION ELECTRIC LINE BURIED BELOW,” 
imprinted with contrasting permanent ink.  The imprint shall repeat itself for the 
entire length of the tape.  The tape shall be buried at a maximum of 18” below 
finished grade, above a portion of the earth fill above the conduit or concrete 
encasement.

E. Conduit shall be secured in place and protected to prevent damage to work during 
construction.  The ends of all conduit and conduit fittings shall be plugged to avoid 
filling with plaster, etc.  All conduit shall be blown out and swabbed clear of water 
and trash prior to pulling wire.

2.7 CONCRETE:

A. Concrete for underground conduit protection and conduit duct banks shall be a 
minimum of 3000 P.S.I. mix. 

 

2.8 CUTTING AND PATCHING:

A. Provide sleeves for conduit, cables, and busways accurately before concrete floors 
are poured, or set boxes on the forms so as to leave openings in the floors in which 
the required sleeves can be subsequently located; in which case fill in the concrete 
voids around the sleeves.

B. Should the contractor neglect to perform this preliminary work and should cutting be
required in order to install conduit, cables, busway, or equipment, then the expense 
of the cutting and restoring of surfaces to their original condition shall be borne by 
this Contractor.

2.9 PENETRATIONS:

A. Where any electrical item such as conduit, cable, telephone cable, etc., penetrates 
a wall, floor, or ceiling, the original integrity of the respective wall, floor, or ceiling 
shall be restored.  The fireproof rating of the sealant used shall have an equal or 
better rating than the original fire separation material.
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          B.      All  openings provided for future conduit or future cable shall be sealed.

C.    The penetrations shall be sealed with the original material or a U.L. listed fitting 
       designed for that purpose.

2.10   BELOW GRADE CONDUIT AND CABLE SEAL

A. The seal for either conduit or cable below grade shall form a reliable, lasting
seal between building outside and shall be able to withstand pressures to a 
minimum of 50 feet head of water.  The below grade seals shall be sized for 
the particular application.

2.11 THREADED JOINT COMPOUND:

A.     Threaded joint compound shall be corrosion inhibiting compound 
         that is electrically conductive under pipe joint pressure.  The 
         compound shall be Thomas & Betts “KOPR-SHIELD”, or approval
         equal.

2.12 SMOKE AND FIRE STOP FITTINGS:

A.      Smoke and Fire Stop Fittings shall be U.L. listed for that purpose.
          The fittings used to seal conduit either on the outside of the conduit
          or cable or internally shall have heat activated intumescent material
          which expands to fill all voids with an hourly fire-rating equal to or 
          higher than the rating of the floor or wall through which the cable
          or conduit passes.  The seals for conduit shall be of the flanged type.

3.0 EXECUTION:

3.1 INSTALLATION:

A.  Conduit shall be continuous from outlet to outlet, from outlet to panelboard cabinet, 
junction box, and/or pull box.  Conduit shall enter and be secured to all boxes, etc., 
in such a manner that each system will be electrically continuous from service to all 
outlets.  All conduit from panelboard cabinets and junction boxes shall terminate in 
approved outlet boxes or conduit fittings.  Conduit connection to any box which has 
no threaded hub for its reception shall be double locknutted.

B. In general, the conduit installation shall follow the layout shown.  However, this layout 
is diagrammatic only; where changes are necessary due to structural conditions, other
apparatus, or other causes, such changes shall be made without any additional cost 
to the Owner.  Offsets in conduit are not indicated, and must be provided as required.

C. At couplings, conduit ends shall be threaded so they meet in the coupling.  Right 
and left couplings shall not be used; conduit couplings of the Erickson type or 
approved equal shall be used at locations requiring such joints.

D. Where conduit is installed in outdoor or indoor locations where exposed to 
continuous or intermittent moisture, connections at enclosures shall provide a liquid-
tight seal.  The sealing hub fittings shall be of steel or malleable iron, with a 
recessed sealing “O” ring and a nylon insulated throat, Thomas & Betts Series 370.  
All conduit and cable, telephone or otherwise, which extend from the interior to the 
exterior below grade shall be sealed with a fitting designed for that particular use so 
as to be watertight.  
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E. Minimum size conduit for branch circuits shall be ½”.  Home run conduits for lighting 
branch circuits and receptacle branch circuits shall be ¾” minimum size.  Home runs
shall extend from outlets shown to panel designated.

F. No bends will be permitted with a radius less than six (6) times the diameter or the 
conduit, and not more than 90 degrees.

G. All conduit shall be concealed in wall, in or below floors, or above ceiling unless 
otherwise directed or indicated.  Concealed conduit shall be supported from the 
building construction at intervals not exceeding 8’-0”.  Concealed conduit above the 
ceiling shall be supported independent of ceiling construction.  Where ceiling of the 
lay-in type are used, conduit must be installed high enough to permit removal of 
ceiling panels and lighting fixtures.

H. Where conduit is expressly shown to be run exposed, the conduit shall be supported
at intervals not exceeding 8’-0” with straps and wood screws for wood construction, 
machine screws for metal construction, and expansion bolts for masonry 
construction.  Exposed conduit in finished spaces that pass through walls or ceilings
shall be provided with chrome plated escutcheons.  Run exposed conduit, where 
permitted by this specification, parallel or at right angles to building walls and ceiling 
and support from walls or ceiling with approved galvanized iron clamps or hangers.  
Devices attached to masonry or slabs shall be secured with inserts and bolts or lead
expansion sleeves.  Provide a support at each outlet box, at each conduit elbow, 
and at each junction box.

I. The conduit sizes shown may be increased if desired to facilitate the pulling of 
cables.

J. Where devices are supplied from conduit in or below floor slabs, the conduit shall be
stubbed up the specified height at the location shown and the masonry wall built-up 
around the conduit by cutting the webs of the concrete blocks.

K. Where two (2) or more conduits are run parallel and adjacent, they shall be installed 
on gang hangers.

L. Conduit embedded in concrete which is in contact with the earth, and conduit 
installed outside the building below grade shall be rigid steel conduit, IMC, or 
Schedule 40 PVC.  Conduit elsewhere shall be EMT unless specified or noted 
otherwise.

4.0 OUTLET BOX AND JUNCTION BOXES

4.1 RELATED DOCUMENTS:

A. The General and Supplementary Conditions, and General Requirements (Division 
1), apply to the work specified in this Section.

4.2 LOCATION OF OUTLETS:

 A.   Unless specifically indicated, all outlets are located diagrammatically
                       on the drawings.  Reference shall be made to architectural and mechanical plans for

the exact location of all outlets.  Outlets shall be located so that they will be 
symmetrical with architectural details and power outlets shall be so located as the 
properly serve the equipment.
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4.3 OUTLET BOXES:

A.   Provide all outlet boxes for lighting fixtures, wall switches, wall receptacles, 
telephone, etc., galvanized steel for concealed work, or cast type boxes, as specified.  
Provide cast ferrous alloy outlet boxes for all surface mounted wall switches and 
receptacles.  Utility boxes are not acceptable.

4.4 JUNCTION BOXES AND PULL BOXES:

A. Furnish and install junction boxes as required to facilitate installation of the various 
conduit systems and as required by the N.E.C.

5.0 OUTLET BOXES:

A. Outlet boxes used in rigid conduit work exposed to weather shall be cast ferrous alloy 
type.  Outlet boxes for vapor-tight lighting fixtures shall be cast corrosion resistant 
type.

B. Outlet boxes in ceiling, and in plastered or gypsum stud walls, shall be 4” 
octagonal, 4” square, or 4-11/16” square boxes.  Plaster covers ½” in height shall be
installed on boxes and walls, columns and in acoustical tile ceilings.  Boxes in 
concrete slab ceiling shall be concrete type.

C. Outlets at origins of “home runs” to panelboards shall be 4-11/16” square outlet 
boxes.

D. Outlet boxes recessed in unplastered concrete block walls and partitions shall be 
designed especially for installation in block and tile walls and partitions.  Single-
gang or multi-gang square cornered masonry boxes shall be used for one or more 
devices at the termination of a conduit run.  Conventional 4” octagonal or 4-11/16” 
square boxes fitted with square tile covers of proper depth for concrete block shall 
be used where two or more conduits enter a box.

E. Wall and column telephone outlets shall be 4” square, with ½” hole single device 
plaster cover.

F. Flush mounted outlet boxes in all exposed masonry walls shall be RACO or Steel City 
masonry or thru – the – wall boxes or shall be 4” square boxes with series 52 – C –49 
–N.  The boxes and box covers shall have square edges, and shall have the device 
mounting holes inside the box. 

G. Stamped steel outlet boxes shall be manufactured by Appleton Electric Company, 
RACO Manufacturing Company, or Steel City Electric Company.

5.1 DEVICE BOXES:

A. Devices boxes shall be minimum 3”H x 2”W x 2-3/4”D per gang, Same manufacture 
      as outlet boxes.

5.2 JUNCTION BOXES AND PULL BOXES:

B. Furnish and install all junction boxes required to facilitate the installation of the various
conduit systems.  Furnish and install all support boxes required for vertical riser, each 
shall have Red Seal type VCC or approved equal cable supports as required by 
Article 300-19,  N.E.C.
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B. All junction and pull boxes shall be accessible with covers designed for quick 
removal.  Where boxes are required to occur above a nonaccessible furred 
ceiling in a finished area, the removable cover shall be flush with the finished 
ceiling.  The exact location shall be approved by the Architect.  

5.3 INSULATED BUSHING:

A. Insulating bushings shall be used in all pull boxes, tap boxes, and switches where 
conductors are larger than No. 6 AWG.    

5.4 OUTLET LOCATIONS:

A. The location of any outlet may be moved ten feet with the prior approval of the 
Architect and before it is installed, without any additional expense to the Owner.  

B. This contractor shall check the location of all wall outlets including  light fixtures, 
receptacles, and switches, to verify that the outlets will clear any wall fixture, shelving, 
work tables, sinks, or similar equipment that will be installed.

C. Outlets occurring in architectural features shall be accurately centered in same.  Install
wall switch outlets on the STRIKE SIDE of doors with coverplates clearing door trim.  

D. Outlet boxes in partitions shall NOT be set back to back.  Boxes set side by side 
facing separate rooms or spaces, shall be nippled together by offset nipples.  After 
conductors are pulled, the nipples shall be tightly packed with insulation to prevent 
sound transmission.  

E. The drawings are intended to show the locations of outlets, devices, fixtures and 
arrangement and control of circuits only.  Exact locations shall be determined by 
actual measurement at the building and/or by reference to the architectural 
drawings. 

F. Outlet boxes shall be provided with 3/8” fixture stud to support light fixtures.  Outlet 
boxes shall be firmly anchored to structural members of the building, using wood 
screws for wood construction, bolts for steel construction, and expansion bolts 
secured in place with cement mortar for masonry construction.  Ceiling outlets flush 
in furred acoustical tile ceiling construction for surface or pendent mounted lighting 
fixtures shall be 4” square or octagonal pressed steel boxes supported from the 
building structure independent of the ceiling construction.  For outlet boxes location 
between steel studs, provide Caddy No.  BHA; and adjacent to studs, provide 
Caddy No.MSC.  

G. Provide plaster rings for all boxes set in plaster ceilings or walls.

H. Junction boxes shall be provided with blank covers.  Covers on ceiling outlets shall 
be round, and shall be painted to match ceilings.  Covers on wall junction boxes 
shall be of size and finish as used on switch and receptacle outlets. 

I. All outlet boxes shall be flush mounted within the wall regardless of wall 
construction, unless they are specifically shown as being used with exposed 
conduit.  Cuts for outlet boxes in masonry walls shall be made so that the coverplate
will completely cover the cut.  The edge of all outlet boxes shall be flush with the 
surface in which they are recessed.  The devices that fit into the outlet boxes shall 
be screwed tight before the coverplate is installed, and the coverplate shall 
NOT be used as a means of tightening the devices in place.
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J. Where outlets are shown as being adjacent and different mounting heights are 
specified for each they shall be mounted ONE DIRECTLY over the other, on the 
center line of the group or on the center line or the room or wall. 

K. The mounting height of all wall outlets is indicated on the architectural or electrical 
plans.  The mounting height is from finished floor to the centerline of the device or 
outlet.  The contractor may, with the Architect’s approval on the job, slightly vary the 
mounting height of wall outlet so that the outlet box, top or bottom occur at a 
masonry joint. 

END OF SECTION
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SECTION 26 0553

IDENTIFICATION

1.0 GENERAL

1.1 RELATED DOCUMENTS:

A. The General and Supplementary Conditions, and General Requirements
(Division 1), apply to the work specified in this Section.

1.2 IDENTIFICATION:

A. Identify each switch or circuit breaker, including main switches or circuit breakers, 
disconnect switches, panelboards, contactors, transformers, etc. with a nameplate 
indicating load served and feeder designation, or equipment name, as appropriate.

2.0 PRODUCTS

2.1 MATERIAL:

A. Provide a black finish, white core Bakelite nameplate for 120 and 208 volt feeder 
switches, panelboards, disconnect switches, feeder breakers, circuit breakers, 
contactors, transformers, etc.

B. Bakelite nameplates shall have 3/8” high engraved letters.

C. Each panelboard shall be provided with a directory frame on inside of cabinet door.  
A neat carefully type-written directory card, identifying each branch circuit served 
shall be placed in the frame, under clear plastic cover.  Spares shall be noted in 
pencil.

3.0 EXECUTION

3.1 INSTALLATION:

A. Nameplates for surface mounted equipment shall be installed on the exterior of 
equipment with sheet metal screws.

B. Nameplates for flush or recessed mounted equipment shall be installed on the 
inside of the panel door or cover with epoxy cement.

END OF SECTION



Heard County Fire Station #5 Panelboards  26 2400 - 1
GSSTJ Project No. 22125 Issued:  02/01/24

SECTION 26 2400

PANELBOARDS

1.0 GENERAL

1.1 RELATED DOCUMENTS:

A. The General and Supplementary Conditions, and General Requirements
(Division 1), apply to the work specified in this Section.

1.2 APPARATUS:

A. All apparatus and equipment specified hereinafter in this Section fully conform to 
current standards of NEMA to the extent applicable to each type and class of 
equipment and apparatus described; and individually bear the seal of the 
Underwriter’s Laboratories.

B. To the maximum extent feasible, all such apparatus and material shall be of one and
the same manufacturer.

C. The type, classes, and catalog numbers hereinafter stated, and employed are to 
establish the class and quality of apparatus and equipment required for this work.  
In general, all catalog numbers given are Square “D” Company; however, 
apparatus and equipment effectively equal in all respects to that described as 
manufactured by ABB/General Electric or Eaton/Cutler Hammer shall be 
acceptable.

2.0 PRODUCTS

2.1 PANELBOARDS:

A. Panelboards shall be of the automatic circuit breaker type, factory assembled by 
the manufacturer of the circuit breakers.  Panelboards shall be new and the 
manufacturer’s latest standard cataloged design.  Panelboards shall be the product
of the same manufacturer as the cabinets and shall bear UL labels.

B. Panelboards shall be for service voltage with number of branch circuits of capacity 
scheduled.  Unless otherwise indicated, panels and sections thereof shall have 
main lugs only of capacity equal to or greater than the rating or setting of the over 
current protective device next back on line.

C. Panelboard Boxes shall be constructed of code gauge steel, 20” minimum width by
5-3/4” deep.  Panels having through feed shall have 8” bottom and side gutters.

D. Panelboard trims shall be flush or surface type as scheduled on the plans, 
constructed of code gauge steel, finished with rust inhibitings prime coat and baked
enamel finish.  Trims to be complete with indicating adjustable trim clamps, door 
with chromium plated combination cylinder lock and catch, and directory of glass or
clear plastic.  All locks shall be keyed alike.  Directory to be type-written with spares
indicated in pencil.  All panel trims shall have an angle bracket welded to the back 
near bottom to support the weight of the trim.  Trims exceeding 48” in height shall 
vault handle and three point latch system.  The trims on all flush mounted 20” wide 
panels shall have trim clamps and hinges concealed when the door is closed.  
Trims shall not be removable with the door in the locked position.
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E. Circuit breakers shall be thermal and magnetic molded case type quick-make and 
quick-break bolt on manual and on automatic operation.  Breakers shall be of the 
over-the-center toggle operating type, with the handle going to a position between 
“ON” and and “OFF” to indicate automatic tripping.  All multi-pole breakers shall 
have internal common trip, and have all load side connectors of the same gutter.

F. 208/120 volt, 3 phase, 4 wire panel-boards shall be square “D” type NQOD, or 
approved equal.  Circuit breakers in panelboards shall have interrupting capacity as
scheduled.  Breakers intended to interrupt more than 5,000 amperes shall be 
labeled to conform to N.E.C. Article 240-83  ( c ).  Circuit breakers used as 
switches for lighting circuits shall be approved for such switching duty.  Low voltage
panels shall have main breakers as scheduled on the drawings.  Panelboard 
bussing shall be silver-plated copper.  No aluminum allowed.

 
G. Special panelboard arrangements shall be provided as indicated on the drawings.

END OF SECTION
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SECTION 26 2726

WIRING DEVICES

1.0 GENERAL

1.1 RELATED DOCUMENTS:

A. The General and Supplementary Conditions, and General Requirements
(Division 1), apply to the work specified in this Section.

1.2 SWITCHES, RECEPTACLES & COVERPLATES:

A. Provide switches, receptacles, and coverplates as indicated on the plans and as 
specified herein.

B. Color of devices shall be as selected by architect installed with satin finish stainless 
steel coverplates.  Asterisk (*) in catalog number indicates color selection required.

2.0 PRODUCTS

2.1 SWITCHES:

A. Single pole toggle – Hubbell No. 1201*.

B. Three – way toggle – Hubbell No. 1203*.

C. Surface or flush mounted manual starters (with Overload protection) for fractional 
horsepower motors shall be square “D” Type FSJ-1P (flush) or Type FG-1P 
(surface).

D. “Remote Start – Stop” push button stations shall be mounted in NEMA 1 enclosures 
and shall be Square “D” Heavy – Duty Class 9001.  Push button stations to be 
grouped or ganged shall be mounted in a NEMA 1 sheet steel enclosure.

E. Wiring devices equal to those described above as manufactured by Arrow Hart, 
Slater, Levition, or Pass & Seymour are acceptable.

2.2 RECEPTACLES:

A. Duplex receptacles shall be 15 Amp., 125V, tamper proof,                               
Hubbell No. 5252*.

        
B. Dedicated circuit receptacles shall be 20 Amp., 125V, tamper proof,                

Hubbell No. 5352*.

C. Isolated ground receptacles shall be 20 Amp., 125V, tamper proof,                 
Hubbell No. IG-5362.  Outlet shall be solid orange.

D. Special receptacles as noted on drawings.

         E. Ground fault circuit interrupter receptacles shall be duplex, shall provide Class A    
(5 ma sensitivity) GFIC protection and shall be the feed – through type, Slater No. 
SIR-20F.
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F. Wiring devices equal to those described above as manufactured by Arrow Hart, 
Slater, Leviton, or Pass & Seymour are acceptable.

2.3 FLUSH FLOOR OUTLETS:

 A. Contractor shall refer to drawings for description of flush floor outlets.

B.    Power floor outlets shall have gray duplex receptacles.

2.4 COVERPLATES:

A. Color of coverplate shall be satin finish stainless steel.

B. Coverplates for surface mounted devices shall be formed steel with cadmium 
plating, Sierra “H” Series, or approved equal.

C. Coverplates shall be manufactured by Hubbell, Levition, Pass & Seymour, Sierra.  

3.0 EXECUTION

3.1 INSTALLATION:

A. Where more than one device is indicated at a location, the devices shall be mounted
in combined sectional gang boxes and covered jointly by a common plate.

B. Light switches shall be installed on the strike side of doors as actually installed; 
advise Architect where drawings contradict.

C. The Architect reserves the right to relocate any wiring device up to a distance of ten 
feet from the location shown, before rough – in, without additional cost.

D. All junction boxes, outlet boxes, sectional switch boxes, utility boxes, etc., shall be 
covered with a finished coverplate unless specifically noted otherwise.

E. Contractor shall not install coverplates until after the first job visit by the Architect or 
Electrical Engineer.

END OF SECTION
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SECTION 26 2813

FUSES

1.0 GENERAL

1.1 RELATED DOCUMENTS:

A. The General and Supplementary Conditions, and General Requirements
(Division 1), apply to the work specified in this Section.

1.2 APPARATUS:

A. All apparatus and equipment specified hereinafter in this Section fully conform to 
current standards of NEMA to the extent applicable to each type and class of 
equipment and apparatus described; and individually bear the seal of the 
Underwriter’s Laboratories.

B. To the maximum extent feasible, all such apparatus and material shall be of one and 
the same manufacturer.

C. The type, classes, and catalog numbers hereinafter stated, and employed are to 
establish the class and quality of apparatus and equipment required for this work.  In 
general, all catalog numbers given are Square “D” Company; however, apparatus and
equipment effectively equal in all respects to that described as manufactured by 
General Electric, Westinghouse, Siemens/ITE, or Cutler Hammer shall be acceptable.

2.0 PRODUCTS

2.1 FUSES:

A. Provide all fuses.  All fuses shall be of the same manufacturer.  All fuses shall be of 
the high interrupting rating, current limiting type and manufactured by Bussman or 
Gould-Shawmut. Fuses shall be provided for each fuse cutout and the specified 
quantity of fuses shall be furnished for spares.

B. Circuits 0 to 600 ampere shall be protected by rejection type, current limiting 
BUSSMAN LOWPEAK Dual Element Fuses LPN-RK (250 volts) or LPS-RK (600 
volts).  All dual-element fuses will have separate over-load and short –circuit 
elements.  Fuse shall incorporate element having a 284 degree F. melting point 
alloy and shall be independent of the short-circuit clearing chamber.  The fuse must 
hold 500% of rated current for a minimum of 10 seconds and be listed by 
Underwriters Laboratories Inc., with an interrupting rating of 100,000 amperes RMS 
symmetrical.  The fuses shall be UL Class RK-1.

C. Circuits 601 to 6000 ampere shall be protected by current limiting BUSSMAN HI-
CAP Time Delay Fuses KRP-C.  Fuses  shall employ “O” rings as positive seals 
barrel.  The terminals shall be peened.  Fuses shall be time-delay and must hold 
500% or rated current for a minimum of 4 seconds, clear 20 times rated current
in .01 seconds or less and be listed by Underwriters  Laboratories, Inc. with an 
interrupting rating of 100,000 amperes RMS symmetrical.  The fuses shall be UL 
class L.

D. Spare fuses:Provide and turn over to the Owner or Owner’s representative a 
minimum of one (1) set of spare fuses (set consisting of three fuses) for each type 
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and rating of fuses installed.  When the number installed exceeds five (5) sets, 
provide an additional spare set of fuses for each five (5) or fraction thereof.

E. Provide a cabinet in which to store all spare fuses. Bussman Catalog No. SFC.

END OF SECTION
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SECTION 26 2816

DISCONNECT SWITCHES

1.0 GENERAL

1.1 RELATED DOCUMENTS:

A. The General and Supplementary Conditions, and General Requirements
(Division 1), apply to the work specified in this Section.

1.2 APPARATUS:

A. All apparatus and equipment specified hereinafter in this Section fully conform to 
current standards of NEMA to the extent applicable to each type and class of 
equipment and apparatus described; and individually bear the seal of the 
Underwriter’s Laboratories.

B. To the maximum extent feasible, all such apparatus and material shall be of one and 
the same manufacturer.

C. The type, classes, and catalog numbers hereinafter stated, and employed are to 
establish the class and quality of apparatus and equipment required for this work.  In 
general, all catalog numbers given are Square “D” Company; however, apparatus and
equipment effectively equal in all respects to that described as manufactured by 
ABB/General Electric or Eaton/Cutler Hammer shall be acceptable.

2.0  PRODUCTS

2.1 DISCONNECT SWITCHES

A. Sub-feeder switches and disconnect switches shall be “Heavy-Duty” rated, except 
as otherwise noted, and in damp locations or exposed to the weather shall be 
NEMA 3R (Raintight).  Disconnect switches shall be horsepower rated for the motor 
or load actually installed.

B. Disconnect switches for single phase motors sized 1 horsepower and below shall be
Square “D” No. KG-1 for dry locations and No. KW-1 for damp locations or where 
the switch will be exposed to the weather.

C. All disconnect switches shall have factory installed provisions for padlocking in 
either the “ON” or “OFF” position.

D. Unless otherwise noted, disconnect switches shall be of the same manufacture as 
the main switchboard and panelboards.

E. All switches shall have nameplates as specified in another Section of this 
specification.

END OF SECTION
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SECTION 26 3213

EMERGENCY GENERATOR

167KW, LP GAS, 208/120 VAC, Emergency Power System

1 General

1.1           References

The generator covered by these specifications shall be designed, tested, rated, assembled and installed 
in strict accordance with all applicable standards of ANSI, NEC, ISO, IEEE and NEMA.

1.2           Requirements, Codes and Regulations

The equipment supplied and installed shall meet the requirements of the NEC and all applicable local 
codes and regulations.  All equipment shall be of new and current production by a manufacturer who has 
50 years of experience building this type of equipment.

1.3           Substitution

Proposed deviations from the specifications shall be treated as follows:

1.3.1 Substitution Time Requirement

Requests for substitution shall be made a minimum of ten (ten) days prior to bid date.  Manufacturers 
catalog data, installation drawings, and interconnect wiring diagrams shall accompany each request and 
authorized acceptance shall be addenda only.

1.3.2 Substitution Responsibility

The emergency power system has been designed to the specified manufacturer’s electrical and physical 
characteristics.  The equipment sizing, & spacing amounts, electrical wiring, ventilation equipment, fuel 
and exhaust components have all been sized and designed around Yancey Power Systems,  (770 426 
1118) equipment.  Should any substitutions be made, the CONTRACTOR shall bear responsibility for the 
installation, coordination and operation of the system as well as any engineering and redesign costs that 
may result from such substitutions.  Equals by Cummins or Kohler.

1.4           Installation

The work includes supplying and installing a complete integrated emergency generator system to provide 
an alternate source of power to the building emergency load in the event of utility outage.  The system 
consists of an LP gas powered generator set with related component accessories and Automatic Transfer 
Switch.

1.5           Submittals

Engine-Generator submittals shall include the following information:
A. Factory published specification sheet indicating standard and optional accessories,         

ratings, etc.
B. Manufacturer's catalog cut sheets of all auxiliary components such as isolators, battery   

charger, silencer, flex, main circuit breaker, etc.
C. Dimensional elevation and layout drawings of the generator set, enclosure and transfer 

switchgear, and related accessories.
D. Weights of all equipment.
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E. Concrete pad recommendation, layout and stub-up locations of electrical and fuel          
systems.

F. Interconnect wiring diagram of complete emergency system, including generator,      
switchgear, day tank, remote pumps, battery charger, remote indicators.

G. Engine mechanical data at varying loads up to full load, including heat rejection, exhaust       
gas flows, combustion air and ventilation airflow, noise data, fuel consumption, etc.

H. Generator electrical data including temperature and insulation data, cooling           
requirements, excitation ratings, voltage regulation, voltage regulator, efficiencies,       
waveform distortion and telephone influence factor.

1.6           Factory Prototype Testing

The system manufacturer must certify that engine, generator, controls and switchgear have been tested 
as complete system of representative engineering models (not on equipment sold).

1.7           System Responsibility

1.7.1 Generator Set Manufacturer

To qualify as a MANUFACTURER, the engine must be a principal item manufactured and that 
Manufacturer’s authorized distributor shall supply the completed engine generator set.

1.7.2 Requirements, Codes, Regulations

The equipment supplied and installed shall meet the requirements of NEC and all applicable local codes 
and regulations.  All equipment shall be new, of current production.  There shall be one source 
responsibility for warranty, parts and service through a local representative with factory trained service 
personnel.

1.7.3 Authorized Distributor

The equipment supplier shall be the local authorized distributor for the product supplied.

1.7.4 Automatic Transfer Switch(es)

The engine-generator manufacturer in order to establish and maintain a single source of system 
responsibility and coordination shall supply the Automatic Transfer Switch(es) specified.

1.8           Warranty

The manufacturer's standard warranty shall in no event be for a period of less than two (2) years from 
the date of initial start-up, or 24 months from delivery of the system and shall include repair parts, labor, 
reasonable travel expense necessary for repairs at jobsite, and expendables (lubricating oil, filters, 
antifreeze, and other service items made usable by the defect) used during the course of repair. 
Submittals received without written warranties as specified will be rejected in their entirety.  

1.9           Parts and Service Qualifications

1.9.1 Service Facility

The engine-generator supplier shall have service facilities within 50 miles of the project site and maintain 
24-hour parts and service capability.  The distributor shall stock parts as needed to support the generator 
set package for this specific project.
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1.9.2 Service Personnel

The dealer shall maintain a minimum of thirty (30) qualified, factory trained service personnel that can 
respond to an emergency call 7/24/365 within 4 hours of notification.

2. Product

2.1           General Requirements

2.1.1 Genset Requirements

The generator set shall be a CAT Model DG175 Standby rated at 167 kW, 209 kVA, 1800 RPM, 0.80 
power factor, 208/120 VAC, 3 phase, 4 wire, 60 hertz, including radiator fan and all parasitic loads.  
Equals by Cummins or Kohler.

2.1.2 Material and Parts

All Materials and Parts comprising the unit shall be new and unused.

2.2           LP Gas Powered Engine

2.2.1 Engine Requirements

CATERPILLAR or approved equal shall manufacture the engine.  The engine shall be a water-cooled,   
V-8, 10.3L, four-cycle compression ignition.  It shall meet specifications when operating on a gas pressure
system between 7 and 14 inches of water in column with a volume of 964 CFH at 100% load. The engine 
shall be equipped with lube oil, and intake air filters, lube oil cooler, fuel solenoid shut off valve and 
regulator, gear driven water pump.

2.2.2 Governor 

The governor shall be an electronic governor manufactured by Woodward or equal. It shall maintain .25%
or less speed droop from no load to full rated load.  Steady state speed regulation shall be +/- 0.25%.  
The governor shall be equipped with speed adjustment.

2.2.3 Block Design

The complete engine block shall be machined from one casting.  Designs incorporating multiple blocks 
boiled together are not acceptable.

2.2.4 Lubrication System

The engine shall utilize a gear type, positive displacement, full pressure lubricating pump and water-
cooled lube oil cooler.  Pistons shall be spray cooled.  Provide oil filters, oil pressure gauge, dipstick and 
oil drain.

2.3           Generator

2.3.1 Generator Specifications

The synchronous three phase generator shall be a single bearing, brushless, self-ventilated, self-
regulated, drip-proof design in accordance with NEMA MG 1 with 2/3 pitch and directly connected to the 
engine flywheel housing with a flex coupling.  Generator shall also have 12 reconnectable leads.
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2.3.2 Insulation

The insulation material shall meet NEMA standards for Class H insulation and be vacuum impregnated 
with epoxy varnish to be fungus resistant.  Temperature rise of the rotor and stator shall not exceed 

° °NEMA class F (130 C rise by resistance over 40 C ambient).  

2.3.3 Exciter

Alternator shall be equipped with an Auxiliary windings, regulator, excitation principle (AREP) system or 
Permanent Magnet Generator (PMG) to ensure good motor starting capabilities and the handling of non-
linear loads.  System shall have a withstand rating of 300% of rated current for a period of 10 seconds.

2.3.4 Automatic Voltage Regulator

The automatic voltage regulator (AVR) shall maintain generator output voltage within +/- 1.0% for any 
constant load between no load and full load, and +/- .25% frequency from no load to full load.  The 
regulator shall be totally solid state design which includes electronic voltage buildup, volts per hertz 
regulation, three phase sensing, over-excitation protection, temperature compensation, shall limit voltage 
overshoot on startup, and shall be environmentally sealed.

2.4           Circuit Breaker

Provide one (1) generator mounted circuit breaker, 600AF minimum, molded case construction, 3 pole, 
NEMA 1P22.  Breaker shall be ABB or approved equal and utilize a thermal magnetic trip unit. The 
breaker shall be UL listed and housed in an extension terminal box mounted inside of the generator set 
enclosure with solid neutral bus.

2.5           Control Panel

2.5.1 Generator  Mounted Control Panel

Provide a generator mounted, microprocessor based control panel for complete control and monitoring of 
the engine and generator set functions.  Panel shall include automatic start/stop operation, adjustable 
cycle cranking, emergency stop push-button, and display/monitoring of the following engine functions and
shutdowns:  

a. AC voltage
b. AC current
c. Frequency
d. Tachometer (RPM)
e. Hours Run
f. Coolant Temperature
g. Lube Oil Pressure
h. Battery Voltage
i. Fail to Start Shutdown
j. High Coolant Temperature Shutdown
k. Low Lube Oil Pressure Shutdown
l. Overspeed Shutdown

Panel will include a voltage adjust potentiometer (+/- 5%) and display with audible alarm for the following 
NFPA 110, Level 1 Alarms:

a. Approaching High Coolant Temperature
b. Approaching Low Oil Pressure
c. Low Battery Voltage
d. Battery Charger Failure
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e. Low Fuel Gas Pressure
f. Low Coolant Temperature
g. Not in Auto

Include a 16 light, NFPA 110 remote annunciator with required alarms.

2.6           Cooling System

The generator set shall be equipped with a rail mounted, engine-driven radiator with blower fan and all 
°accessories.  The cooling system shall be sized to operate at full load conditions and 104  F ambient air 

entering the room or enclosure without derating the unit and 50/50 anti-freeze mixture.

2.7           Fuel System

The fuel system shall include a fuel solenoid shutoff valve and regulator, low gas pressure alarm switch 
and shall be provided with a 12” fuel flex line for coupling with fuel source system.  Supply system shall 
operate at 7 to 14 inches of water column at 964 CFH. 

2.8           Exhaust System

Exhaust Silencer systems shall be installed inside enclosures for outdoor applications.  Exhaust silencer 
shall be of the critical type with vertical discharge from the enclosure to include a rain cap.  

2.9           Enclosure

A weather protective, L2 sound attenuated factory installed enclosure rated 75dBA @ 23 feet with 
internally mounted silencer system shall be provided.  Body shall be made of galvanized steel, coated 
with a polyester baked on powder coating of the manufacturers color.  Lockable access doors will be of 
the lift-off-hinged type and made of stainless steel.  Coolant and Lube oil drains shall be piped to base 
frame for ease of maintenance.

Dimensions shall not exceed 143”L x 64”W x 78”H.

Starting System

2.9.1 Starting Motor

Starting Motor- A DC electric starting system with positive engagement shall be furnished.  The motor 
voltage shall be as recommended by the engine manufacturer.

2.9.2 Jacket Water Heater

Jacket Water Heater- A unit mounted thermal circulation type water heater.  The heater Watt rating shall 
°be sized by the manufacturer to maintain jacket water temperature at 90 F, and shall be a 120 volt, single

phase, 60 hertz.

2.9.3 Batteries

Batteries- A lead-acid storage battery set of the heavy-duty diesel starting type shall be provided.  Battery 
voltage shall be compatible with the starting system.  Necessary cables and clamps, and battery rack 
shall be provided. 

2.9.4 Battery Charger

Battery Charger- A current limiting, UL dual rate battery charger shall be furnished automatically recharge 
batteries.  AC voltage input shall be 120 volts, single phase.  Amperage output shall be no less than ten 



Heard County Fire Station #5 Emergency Generator  26 3213 - 6
GSSTJ Project No. 22125 Issued:  02/01/24

(10) amperes.  Charger shall be in a NEMA 1 enclosure and mounted in the enclosure of the generator 
set.

2.10         Automatic Transfer Switch(es)

One (1) Automatic SERVICE ENTRANCE Transfer Switch(es) shall be rated 600A, 3 pole, 208/120 VAC, 
in NEMA 3R enclosure. Switch(es) will be fully enclosed and comply with NEMA ICS2-447, NFPA 70, 
NFPA 99, NFPA 110, and UL 1008.  They shall have front panel access to all control panels and contacts. 
Wiring shall be numbered for easy identification.  They shall incorporate solid state programmable logic, 
be assembled and tested, and include:

1- Sheet Metal enclosure with hinged, gasketed, key lockable door rated as previously specified.
1-  Frequency of emergency at transfer, 70 to 90 percent (factory 13%) full
1- Solderless connectors for normal source cables, emergency source cables, load cable,       

and solid neutral bar.
1-  No manual load transfer
1- High fault withstanding capacity
1- Voltage monitoring of each phase of normal source (full protection),                            

adjustable 70 to 90 percent.
1- Voltage of emergency at transfer, 70 to 90 percent (factory set at 90)
1- Frequency of emergency at transfer, 70 to 90 percent (factory set at 90)
1- Voltage and frequency monitoring of one phase of emergency source
1- Time delay, engine starting, adjustable 0.1 to 10 seconds, set at 3 seconds.
1- Engine Minimum run (5-30 minutes) factory set at 20 minutes
1- Engine Cooldown timer (1-30 minutes) factory set at 10 minutes
1- Engine warm-up (5 seconds to 30 minutes) factory set at 1 minute
1- Time delay, normal to emergency (0.1 to 10 seconds adjustable)
1- Three position mode selector switch in face of enclosure, marked auto, test, and fast test.
1- Exerciser (7 days from initial command)
1- Transfer when exercising (on/off switch)
2- Pilot lights in face of enclosure indicating source to which the ATS is connected.
1- Auxiliary C-form contacts for normal and emergency
1- Internal cabling, terminal boards, fuses, fuse blocks, nameplates and misc.
1- Hardware as needed.

2.11          Generator Docking Station (GDS)

One (1) GDS shall be rated 600A, 3 pole, 208/120 VAC, in NEMA 3R rain tight aluminum enclosure.

Pad-lockable front door shall include a hinged access plate at the bottom for entry of temporary cabling 
that prevents unauthorized tampering while in use.

NEMA 3R Integrity shall be maintained while temporary cabling is connected during use.

Front and Side shall be accessible for maintenance.

Top, Side, and Bottom shall be accessible for permanent cabling.
 
Powder coat.  Paint after fabrication shall be Hammer tone Gray

Phase, Neutral, and Ground Busbar

Material:  Silver-plated Copper

Equipment Ground Bus:  bonded to box.
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Isolated Ground Bus:  insulated from box.

Ground Bus:  50% of phase size.
Neutral Bus:  Neutral bus rated 100 percent of phase bus.

Temporary generator connectors shall be Camlok style mounted on gland plate.

Camlok shall be 16 Series model and color coded according to system voltage requirements.

3 Execution

3.1           Installation

Install Equipment in accordance with manufacturer's recommendations, the project drawings, 
specifications, and all applicable codes.

3.2           Start-up and Testing

A. Coordinate all start-up and testing activities with the Engineer and Owner.

B. After installation is complete and normal power is available the manufacturers local dealer will 
perform thee following:

1. Verify that all equipment is installed properly.
2. Check all auxiliary devices for proper operation, including battery charger, jacket water   

heater, remote annunciator, etc.
3. Test all alarms and safety shutdown devices for proper operation and Annunciation.
4. Check all fluid levels.
5. Start engine and check for exhaust, oil, fuel leaks, vibration, etc.
6. Verify proper voltage and phase rotation at the transfer switch before connecting to the load.
7. Connect the generator to building load and verify that the generator will start and run all 

designated loads.
8. Connect the generator to a portable load bank and perform an NFPA 110 load bank test with 

test report.

3.3           Operation and Maintenance Manuals

Provide 1 set of operation and maintenance manuals covering the generator, switchgear, and auxiliary 
components.  Includes all parts manuals, final as built wiring interconnection diagrams and recommended
preventative maintenance schedules.

3.4           Training

Set-up one day of on-site training to instruct the owner's personnel in the proper operation and 
maintenance of the equipment.  Review operation and maintenance manuals and emergency service 
procedures.  

END OF SECTION
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SECTION 26 5100

LIGHTING

1.0   GENERAL

1.1   RELATED DOCUMENTS:

 A.   The General and Supplementary Conditions, and General Requirements 
(Division 1), apply to the work specified in this Section.

1.2 GENERAL:

A.   All lighting fixtures, together with required mounting hardware, shall be 
provided under this Section.  Ceiling grids which are used for support shall be 
certified for support of the respective type fixture to be installed .  Any 
additional supports or rods required to support fixtures on ceiling from building
structure shall be furnished.

2.0   PRODUCTS

2.1   MATERIALS:

A.   Furnish and install all lighting fixtures shown and scheduled on the drawings.  
Fixtures shall:

1. Be complete with lamps of the type noted in schedule.

2. Have metal parts, glassware plastic diffusers, etc., free from scratches, 
cracks, and other defects; any items damaged during shipment, handling, 
or installation shall be replaced without expense to the Owner.

B. Each lighting fixture shall have been tested and certified for proper operation 
by the fixture manufacturer for the type ceiling and mounting on/in which it is 
installed.

  3.0   EXECUTION:

A. Each recessed lighting fixture shall have a trim to match the type of ceiling 
(plaster, exposed grid, concealed spline, etc.) in which it is being installed, 
regardless of catalog number specified or scheduled on the plans.

B. Each lighting fixture recessed in a plaster ceiling of any type shall have a 
plaster frame.

C. Each lighting fixture recessed in a concrete slab shall have a wiring junction 
box mounted in the housing.

D. The Contractor shall be responsible for confirming all ceiling types before 
ordering lighting fixtures shipped to job.

E. The contractor shall be responsible for confirming exact locations of all lighting
fixtures by coordination with the Architect’s Reflected Ceiling Plans and 
mechanical equipment above or on the ceiling.
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F. All lighting fixtures shall be supported from the building structure.  The fixtures
shall be supported in a manner that will insure the fixture weight being equally 
distributed from each support and the fixture remaining in a level position.

G. Fixtures installed recessed in a suspended ceiling system shall be supported 
from the building structure with two (2) 12 gauge wires on diagonal corners of 
the fixture.  In addition, the fixture shall be clipped to the members of the 
ceiling suspension system.

H. Fixtures installed in or on any ceiling other than a suspended ceiling system 
specifically mentioned above shall be supported with concealed steel rods.  
Rods shall be ¼” diameter minimum and shall be located where 
recommended by the fixture manufacturer.  Provide a minimum of two (2) 
supports for each 4’ or 8’ fixture chassis.  Supports shall be a maximum of 48”
on center.  For incandescent fixtures, steel hanging wire may be used by 
attaching the wire to the fixture mounting frame.

I. All fixtures with lamp position, tilt, shutters, rotation, or other types of 
adjustment shall be rough adjusted by the Contractor at the time of 
installation.  The Architect will determine the final aiming and/or adjustments 
during the final review.  Fixtures serving areas where daylighting is 
predominant will be adjusted after sunset.   

J. All fixtures shall be operating at time of final review.

                                                                                  
END OF SECTION
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SECTION 28 3111

FIRE ALARM

1.0  GENERAL

1.1. DESCRIPTION:

A. This section of the specification includes the furnishing, installation, connection and testing of the
FireLite MS-9600UDLS (BASIS OF DESIGN) microprocessor controlled, intelligent reporting fire
alarm equipment required to form a complete, operative, coordinated system.  Equals by Silent
Knight.  Refer to project alternates for additional information. It shall include, but not be limited to,
alarm initiating devices, alarm notification appliances, Fire Alarm Control Panel (FACP), Voice
Evacuation System Control Panel (VCP) auxiliary control devices, annunciators, Ethernet and wiring
as shown on the drawings and specified herein.  In the interest of job coordination, the contractor
shall contract with a single source for supplying job materials, services and programming, including
final inspection/test services.

B. The fire alarm system shall comply with requirements of NFPA Standard No. 72 for Local Protected
Premises Signaling Systems except as modified and supplemented by this specification. The system
field wiring shall be supervised either electrically or by software-directed polling of field devices.

1.The Secondary Power Source of the fire alarm control panel will be capable of providing at least
24 hours of backup power with the ability to sustain 15 minutes in alarm at the end of the backup
period.

C. The fire alarm system shall be manufactured by an ISO 9001 certified company and meet the
requirements of BS EN9001: ANSI/ASQC Q9001-1994.

D. The FACP and peripheral devices shall be manufactured or supplied by U.S. manufacturers.

E. Underwriters Laboratories Inc. (UL) - USA:

No. 38 Manually Actuated Signaling Boxes
No. 50 Cabinets and Boxes
No. 864 Control Units for Fire Protective Signaling Systems
No. 268 Smoke Detectors for Fire Protective Signaling Systems
No. 268A Smoke Detectors for Duct Applications
No. 346 Waterflow Indicators for Fire Protective Signaling Systems
No. 464 Audible Signaling Appliances
No. 521 Heat Detectors for Fire Protective Signaling Systems
No. 1971 Visual Notification Appliances

F. The FACP shall meet requirements of UL ANSI 864 Ninth Edition

1.2. SCOPE:

A. An intelligent, microprocessor-controlled, fire alarm detection system shall be installed in accordance
to the project specifications and drawings.

B. Basic Performance:

1. Initiation Device Circuits (IDC) shall be wired Class B (NFPA Style B) as part of an addressable
device connected by the SLC Circuit.
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2. Notification Appliance Circuits (NAC) shall be wired Class B (NFPA Style Y) as part of an 
addressable device connected by the SLC Circuit.

      3. All circuits shall be power-limited, per UL864 requirements.

4. A single ground fault or open circuit on the system Signaling Line Circuit shall not cause system 
malfunction, loss of operating power or the ability to report an alarm.

5. Alarm signals arriving at the main FACP shall not be lost following a primary power failure or 
outage of any kind until the alarm signal is processed and recorded.

6. Provide Ditek surge protection at every point where system circuits enter and leave each building, 
on all 120 VAC power circuits (that supply power to the fire alarm system) and resettable Ditek 
surge protectors on all devices that connect to duct mounted smoke detectors and HVAC control 
circuits.

  C. BASIC SYSTEM FUNCTIONAL OPERATION

     When a fire alarm condition is detected and reported by one of the system initiating devices, the 
following functions shall immediately occur:

     1. The system Alarm LED on the FACP shall flash.

     2. A local sounder with the control panel shall sound.

3. A backlit 80-character LCD display on the FACP shall indicate all information associated with the fire
alarm condition, including the type of alarm point and it's location within the protected premises.

4.  In response to a fire alarm condition, the system will process all control programming and activate 
all system outputs (alarm notification appliances and/or relays) associated with the point(s) in 
alarm.  Additionally, activate sole path cellular communicator to contact monitoring company.  
Contractor shall install 2 pair wire from FACP to security panel.  

1.3. SUBMITTALS

     A. General:

         1. Ten copies of all submittals shall be submitted to the Architect/Engineer for review.

         2. All references to manufacturer's model numbers and other pertinent information 
             herein is intended to establish minimum standards of performance, function and 
             quality.

         3. Equipment other than that specified shall not be acceptable.

     B. Shop Drawings:

1. Sufficient information, clearly presented, shall be included to determine compliance with drawings
and specifications.

2. Include manufacturer's name(s), model numbers, ratings, power requirements, equipment layout,
device arrangement, complete wiring point-to-point diagrams, and conduit layouts.

         3. Show annunciator layout, configurations, and terminations.
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4.Fire alarm device labels (on the drawings and in the system program) shall utilize the actual room
name and numbers.  Field verify prior to preparing the installation drawings.  A flash drive with a 
copy of the system program file and a copy of the system installation drawings shall be left in the 
document box (which shall be mounted next to the system control panel.

     C. Manuals:

         1. Submit simultaneously with the shop drawings, complete operating and 
             maintenance manuals listing the manufacturer's name(s), including technical data 
             sheets.

         2. Wiring diagrams shall indicate internal wiring for each device and the 
              interconnections between the items of equipment.

         3. Provide a clear and concise description of operation that gives, in detail, the 
             information required to properly operate the equipment and system.

     D. Software Modifications

         1. Provide the services of a qualified technician to perform all system software 
             modifications, upgrades or changes.

         2. Provide all hardware, software, programming tools and documentation necessary  
             to modify the fire alarm system on site. Modification includes addition and 
             deletion of devices, circuits, zones and changes to system operation and custom 
             label changes for devices or zones. The system structure and software shall place 
             no limit on the type or extent of software modifications on-site. Modification of 
             software shall not require power-down of the system or loss of system fire 
             protection while modifications are being made.

1.4. GUARANTY:

     A. All work performed and all material and equipment furnished under this contract shall 
    be free from defects and shall remain so for a period of at least one (1) year from the 
    date of acceptance.

1.5. MAINTENANCE:

     A. Maintenance and testing shall be on a semi-annual schedule or as required by the 
          local AHJ. A preventive maintenance schedule shall be provided by the contractor 
         describing the protocol for preventive maintenance. The schedule shall include:

        1. Systematic examination, adjustment and cleaning of all detectors, manual fire 
            alarm stations, control panels, power supplies, relays, waterflow switches and all 
            accessories of the fire alarm system.

        2. Each circuit in the fire alarm system shall be tested semiannually.

       3. Each smoke detector shall be tested in accordance with the requirements of 
           NFPA 72 Chapter 10.

     B. As part of the bid/proposal, include a quote for a maintenance contract to provide 
        all maintenance, tests, and repairs described herein. Include also a quote for  
         unscheduled maintenance/repairs, including hourly rates for technicians trained on 
         this equipment and response travel costs for each year of the maintenance period. 
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1.6. POST CONTRACT EXPANSIONS:

     A. The contractor shall have the ability to provide parts and labor to expand the 
         system specified, if so requested, for a period of five (5) years from the date of 
          acceptance.

1.7. APPLICABLE STANDARDS AND SPECIFICATIONS:

     The specifications and standards listed below form a part of this specification. The 
     system shall fully comply with the latest issue of these standards, if applicable.

     A. National Fire Protection Association (NFPA) - USA:

No. 13 Sprinkler Systems
No. 70 National Electric Code (NEC)
No. 72 National Fire Alarm Code
No. 101 Life Safety Code

             No. 38 Manually Actuated Signaling Boxes
             No. 217 Smoke Detectors, Single and Multiple Station
             No. 228 Door Closers–Holders for Fire Protective Signaling Systems               
             No. 268 Smoke Detectors for Fire Protective Signaling Systems

No. 268A Smoke Detectors for Duct Applications
No. 346 Waterflow Indicators for Fire Protective Signaling Systems

             No. 464 Audible Signaling Appliances
No. 521 Heat Detectors for Fire Protective Signaling Systems
No. 864 Control Units for Fire Protective Signaling Systems

             No. 1481 Power Supplies for Fire Protective Signaling Systems
             No. 1610 Central Station Burglar Alarm Units 
             No. 1638 Visual Signaling Appliances

No. 1971 Visual Signaling Appliances
             No. 2017    General-Purpose Signaling Devices and Systems
             CAN/ULC     S524-01 Standard for Installation of Fire Alarm Systems

             1. The FACP shall be ANSI 864, 9th Edition Listed.  Systems listed to         
                 ANSI 864, 8th edition (or previous revisions) shall not be accepted.

     B. The system and its components shall be Underwriters Laboratories, Inc. listed 
          under the appropriate UL testing standard as listed herein for fire alarm 
          applications and the installation shall be in compliance with the UL listing.

     C. Local and State Building Codes.

     D. All requirements of the Authority Having Jurisdiction (AHJ).

1.8. APPROVALS:

     A. The system shall have proper listing and/or approval from the following nationally 
          recognized agencies: 

          UL Underwriters Laboratories Inc

          FM Factory Mutual

          MEA Material Equipment Acceptance (NYC)

          CSFM California State Fire Marshal
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1.9 SEQUENCE OF OPERATION:

A. Actuation of any alarm initiating device immediately cause the following actions to be initiated:
1. Cause the internal audible device to sound at the Control Panel and Annunciator Display 

Modules.
2. Display all applicable information associated with the alarm condition at the Control Panel 

and at the Remote Annunciator(s).  Information shall include device address, device type, 
device location, time and date.

3. Activate all system strobe visual alarm signals.
4. Activate all system audible alarm signals (horns and speakers).
5. Activate signals to HVAC control equipment.
6. Activate signals to close the connected smoke doors.
7. Transmit the alarm signal to the security system.
8. Activate sole path cellular communicator to contact monitoring company.

B. Upon activation of a trouble condition or signal from any device on the system, the following 
functions shall automatically occur:
1. Cause the internal audible device to sound at the Control Panel and Annunciator Display 

Modules.
2. Display all applicable information associated with the trouble condition at the Control Panel 

and Remote Annunciator(s).  Information shall include device address, device type, device 
location, time and date.

3. Transmit the trouble signal to the security system.

2.0  PRODUCTS

2.1. EQUIPMENT AND MATERIAL, GENERAL:

     A. All equipment and components shall be new, and the manufacturer's current model. 
          The materials, appliances, equipment and devices shall be tested and listed by a 
          nationally recognized approvals agency for use as part of a fire protective signaling 
          system, meeting the National Fire Alarm Code.

     B. All equipment and components shall be installed in strict compliance with 
          manufacturers' recommendations. Consult the manufacturer's installation manuals 
          for all wiring diagrams, schematics, physical equipment sizes, etc., before 
          beginning system installation.

     C. All equipment shall be attached to walls and ceiling/floor assemblies and shall be 
          held firmly in place (e.g., detectors shall not be supported solely by suspended 
          ceilings). Fasteners and supports shall be adequate to support the required load.

2.2. CONDUIT AND WIRE:

     A. Conduit:

          1. Conduit shall be in accordance with The National Electrical Code (NEC), local  
              and state requirements.

          2. Where required, all wiring shall be installed in conduit or raceway.  Conduit fill 
              shall not exceed 40 percent of interior cross sectional area where three or more 
              cables are contained within a single conduit.

          3. Cable must be separated from any open conductors of power, or Class 1 circuits, 
              and shall not be placed in any conduit, junction box or raceway containing these 
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              conductors, per NEC Article 760-29.

          4. Conduit shall not enter the fire alarm control panel, or any other remotely 
              mounted control panel equipment or backboxes, except where conduit entry is 
              specified by the FACP manufacturer.

          5. Conduit shall be 3/4 inch (19.1 mm) minimum.

     B. Wire:

          1. All fire alarm system wiring shall be new.

          2. Wiring shall be in accordance with local, state and national codes (e.g., NEC 
              Article 760) and as recommended by the manufacturer of the fire alarm system. 
              Number and size of conductors shall be as recommended by the fire alarm 
              system manufacturer, but not less than 16 AWG (1.02 mm) for Initiating Device 
              Circuits and Signaling Line Circuits, and 14 AWG (1.63 mm) for Notification 
              Appliance Circuits.

          3. All wire and cable shall be listed and/or approved by a recognized testing agency 
              for use with a protective signaling system.

          4. Wire and cable not installed in conduit shall have a fire resistance rating suitable 
               for the installation as indicated in NEC 760 (e.g., FPLR).

          5. Wiring used for the multiplex communication circuit (SLC) shall be twisted and 
              support a minimum wiring distance of 10,000 feet when sized at 12 AWG. The 
              design of the system shall permit use of IDC and NAC wiring in the same 
              conduit with the SLC communication circuit.  Shielded wire shall not be 
              required.

          6. All field wiring (with exception of external Ethernet communications) shall be 
              electrically supervised for open circuit and ground fault.

          7. The fire alarm control panel shall be capable of T-tapping NFPA Style 
              4 (Class B) Signaling Line Circuits (SLCs). Systems which do not allow or have 
              restrictions in, for example, the amount of T-taps, length of T-taps etc., is not 
              acceptable.

     C. Terminal Boxes, Junction Boxes and Cabinets:

          All boxes and cabinets shall be UL listed for their use and purpose.

     D. The fire alarm control panel shall be connected to a separate dedicated branch 
          circuit, maximum 20 amperes. This circuit shall be labeled at the main power 
          distribution panel as FIRE ALARM. Fire alarm control panel primary power 
          wiring shall be 12 AWG. The control panel cabinet shall be grounded securely to 
          either a cold water pipe or grounding rod.  The control panel enclosure shall feature 
          a quick removal chassis to facilitate rapid replacement of the FACP electronics.
       
2.3. MAIN FIRE ALARM CONTROL PANEL:

A. The FACP shall be a Fire-Lite Model MS-9600UDLS and shall contain a microprocessor-based 
Central Processing Unit (CPU). The CPU shall communicate with and control the following types of 
equipment used to make up the system: intelligent addressable smoke and thermal (heat) 
detectors, addressable modules, printer, annunciators, Ethernet Communicators and other system 
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controlled devices. Ethernet communications shall be via a Fire-Lite Model IPDACT.  Central station
supervisory equipment shall be a Teldat Corporation Visoralarm-Plus 2U listed to UL-864 
standards.

     B. Operator Control

          1. Acknowledge Switch:

              a. Activation of the control panel Acknowledge switch in response to new 
                  alarms and/or troubles shall silence the local panel piezo electric signal and 
                  change the alarm and trouble LEDs from flashing mode to steady-ON mode. 
                  If multiple alarm or trouble conditions exist, depression of this switch shall 
                  advance the 80-character LCD display to the next alarm or trouble condition.

  b. Depression of the Acknowledge switch shall also silence all remote 
                  annunciator piezo sounders.

          2. Alarm Silence Switch: 

              Activation of the alarm silence switch shall cause all programmed alarm 
              notification appliances and relays to return to the normal condition after an alarm 
              condition. The selection of notification circuits and relays that are silenceable by 
              this switch shall be fully field programmable within the confines of all 
              applicable standards. The FACP software shall include silence inhibit and auto-
              silence timers.

          3. Alarm Activate (Drill) Switch:

  The Alarm Activate switch shall activate all notification appliance circuits. The 
             drill function shall latch until the panel is silenced or reset.

          4. System Reset Switch: 

              Activation of the System Reset switch shall cause all electronically-latched 
              initiating devices, appliances or software zones, as well as all associated output 
              devices and circuits, to return to their normal condition.

          5. Lamp Test:

              The Lamp Test switch shall activate all system LEDs and light each segment of 
              the liquid crystal display.

     C. System Capacity and General Operation

          1. The control panel shall provide, or be capable of, expansion to 636
              intelligent/addressable devices.

          2. The control panel shall include Form-C Alarm, Trouble and Supervisory relays 
              rated at a minimum of 2.0 amps @ 30 VDC. It shall also include programmable 
              Notification Appliance Circuits (NACs) capable of being wired as NFPA Style   
              Y (Class B) or NFPA Style Z (Class A).          

          3. The fire alarm control panel shall include an operator interface control and 
              annunciation panel that shall include a backlit Liquid Crystal Display (LCD),  
              individual color-coded system status LEDs, and an alphanumeric keypad for the   
              field programming and control of the fire alarm system.
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          4. All programming or editing of the existing program in the system shall be 
              achieved without special equipment and without interrupting the alarm 
              monitoring functions of the fire alarm control panel. The system shall be fully 
              programmable, configurable, and expandable in the field without the need for 
              special tools, PROM programmers or PC based programmers. It shall not require 
              replacement of memory ICs to facilitate programming changes.  The control unit 
              will support the ability to upgrade its operating program using FLASH memory 
              technology.  The unit shall provide the user with the ability to program from 
              either the included keypad, a standard PS2-style PC keyboard or from a 
              computer running upload/download software.

          5. The system shall allow the programming of any input to activate any output or 
              group of outputs. Systems which have limited programming (such as general 
              alarm), have complicated programming (such as a diode matrix), are not 
              considered suitable substitutes.

          6. The FACP shall provide the following features:

              a. Drift compensation to extend detector accuracy over life. Drift compensation 
                  shall also include a smoothing feature, allowing transient noise signals to be 
                  filtered out.

              b. Detector sensitivity test, meeting requirements of NFPA 72, Maintenance 
                  alert, with two levels (maintenance alert/maintenance urgent), to warn of 
                  excessive smoke detector dirt or dust accumulation.

              c. The ability to display or print system reports.

              d. Alarm verification, with counters and a trouble indication to alert maintenance 
                  personnel when a detector enters verification an excessive number of times.

              e. Positive Alarm Sequence (PAS presignal), meeting NFPA 72  
                  requirements.

              f. Rapid manual station reporting.

              g. Non-alarm points for general (non-fire) control.

              h. Periodic detector test, conducted automatically by the software.

             i. Walk test, with a check for two detectors set to same address.

          7. The FACP shall be capable of coding Notification Appliance Circuits in March 
              Time Code (120 PPM), Temporal (NFPA 72), and California Code. Main panel 
              notification circuits shall also automatically synchronize any of the following 
              manufacturer’s notification appliances connected to them: System Sensor, 
              Wheelock, or Gentex with no need for additional synchronization modules.

     D. Central Microprocessor

          1. The microprocessor shall be a state-of-the-art and it shall communicate with,  
              monitor and control all external interfaces. A "watch dog" timer circuit to detect   
              and report microprocessor failure.

          2. The microprocessor shall contain and execute all specific actions to be taken in 
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              the condition of an alarm. Control programming shall be held in non-volatile 
              programmable memory, and shall not be lost even if system primary and 
              secondary power failure occurs.

          3. The microprocessor shall also provide a real-time clock for time annotation of 
              system displays, printer, and history file.

          4. A special program check function shall be provided to detect common operator  
              errors.

          5. An auto-programming capability (self-learn) shall be provided to quickly 
              identify devices connected on the SLC and make the system operational.

          6. For flexibility and to ensure program validity, an optional Windows(TM) based  
              program utility shall be available. This program shall be used to off-line program 
              the system with batch upload/download. This program shall also have a 
              verification utility which scans the program files, identifying possible errors. It 
              shall also have the ability to compare old program files to new ones, identifying 
              differences in the two files to allow complete testing of any system operating 
              changes. This shall be in incompliance with the NFPA 72 requirements for 
              testing after system modification.

     E. Local Keyboard Interface

          1. In addition to an integral keypad, the fire alarm control panel will accept a 
              standard PS2-style keyboard for programming, testing, and control of the 
              system. The keyboard will be able to execute the system functions 
              ACKNOWLEDGE, SIGNALS SILENCED, DRILL and RESET.

     F. Display 

          1. The display shall provide all the controls and indicators used by the system 
              operator and may also be used to program all system operational parameters.

          2. The display shall include status information and custom alphanumeric labels for 
              all intelligent detectors, addressable modules, internal panel circuits, and 
              software zones.
              
          3. The display shall contain an alphanumeric, text-type display and dedicated LEDs 
              for the annunciation of AC POWER, FIRE ALARM, SUPERVISORY, 
              TROUBLE, MAINTENANCE, ALARM SILENCED, DISABLED, BATTERY, 
              and GROUND conditions.

          4. The display keypad shall be part of the standard system and have the capability 
              to command all system functions, entry of any alphabetic or numeric 
              information, and field programming. Two different password levels shall be 
              provided to prevent unauthorized system control or programming.

          5. The display shall include the following operator control switches: 
              ACKNOWLEDGE, ALARM SILENCE, DRILL (alarm activate), and SYSTEM 
              RESET.

     G. Signaling Line Circuit (SLC)

          1. The SLC interface shall provide power to and communicate with up to 318 
              intelligent detectors (ionization, photoelectric or thermal) addressable Beam  
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              Detectors, and 318 addressable pull stations, intelligent modules (monitor or 
              control) for a system capacity of 636 devices. Each SLC shall be capable of 
              NFPA 72 Style 4, Style 6, or Style 7 (Class A or B) wiring.

          2. The CPU shall receive information from all intelligent detectors to be processed 
              to determine whether normal, alarm, pre-alarm, or trouble conditions exist for 
              each detector. The software shall automatically compensate for the accumulation 
              of dust in each detector up to allowable limits. The information shall also be 
              used for automatic detector testing and for the determination of detector 
              maintenance conditions.

          3. The detector software shall meet NFPA 72, Chapter 10 requirements and be  
              certified by UL as a calibrated sensitivity test instrument.

     H. Serial Interfaces

          1. The system shall provide a means of interfacing to UL Listed Electronic Data 
              Processing (EDP) peripherals using the EIA-232 communications standard.

          2. One EIA-232 interface shall be used to connect an UL-Listed 80-column printer. 
              The printer shall communicate with the control panel using an interface 
              complying with Electrical Industries Association standard EIA-232D. Power to 
              the printer shall be 120 VAC @ 60 Hz.

     I. The control panel will have the capability of Reverse Polarity Transmission or 
          connection to a Municipal Box for compliance with applicable NFPA standards.

J. Enclosures:

          1. The control panel shall be housed in a UL-listed cabinet suitable for surface or  
              semi-flush mounting. The cabinet and front shall be corrosion protected and   
              painted red via the powder coat method with manufacturer's standard finish.

          2. The back box and door shall be constructed of steel with provisions for electrical 
              conduit connections into the sides and top. 

          3. The door shall provide a key lock and shall provide for the viewing of all 
              indicators.

          4. The cabinet shall accept a chassis containing the PCB and to assist in quick 
              replacement of all the electronics including power supply shall require no more 
              than two bolts to secure the panel to the enclosure back box.

     K. Field Charging Power Supply: The FCPS is a device designed for use as either a 
          remote 24-volt power supply or as a booster for powering Notification Appliances.

          1. The FCPS shall offer up to 8.0 amps (6.0 amps continuous) of regulated 24 volt 
              power. It shall include an integral charger designed to charge 18.0 amp hour batteries.

          2. The Field Charging Power Supply shall have two input triggers. The input 
              trigger shall be a Notification Appliance Circuit (from the fire alarm control 
              panel) or a control relay. Four NAC outputs, wired NFPA Style Y or Z, shall be 
              available for connection to the Notification devices.

3. The FCPS shall optionally provide synchronization of all connected strobes or horn strobe 
combinations when either System Sensor, Wheelock or Gentex devices are installed.
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          4. The FCPS shall function as a sync follower as well as a sync generator.

          5. The FCPS shall include a surface mount backbox.

          6. The Field Charging Power Supply shall include the ability to delay the reporting 
              of an AC fail condition per NFPA requirements.

          7. The FCPS shall provide 24 VDC regulated and power-limited circuitry per UL 
              standards.  

     L. Power Supply:

          1. The main power supply for the fire alarm control panel shall provide up to 6.0 
              amps of available power for the control panel and peripheral devices. 

          2. Provisions will be made to allow the audio-visual power to be increased as 
              required by adding modular expansion audio-visual power supplies. 

          3. Positive-Temperature-Coefficient (PTC) thermistors, circuit breakers, or other  
              over-current protection shall be provided on all power outputs. The power 
              supply shall provide an integral battery charger or may be used with an external 
              battery and charger systems. Battery arrangement may be configured in the field.

          4. The main power supply shall continuously monitor all field wires for earth  
              ground conditions.

          5. The main power supply shall operate on 120 VAC, 60 Hz, and shall provide all 
              necessary power for the FACP.

     M. Cooper Wheelock Speaker Strobe Notification Appliance Signals:

1.  All wall mounted speaker strobes shall be type ET70/ET90.  All ceiling mounted speaker strobes 
shall be type ET70/ET90. 

     N. Cooper Wheelock Horn Strobe and Strobe Notification Appliances:

 1. All wall mounted horn strobes shall be type LSHW, all wall mounted strobes shall be type LSTW,
all ceiling mounted horn strobes shall be type LHSWC and all ceiling mount strobes shall be type
LSTWC.

     O. Specific System Operations

          1. Alarm Verification: Each of the intelligent addressable smoke detectors in the  
              system may be independently programmed for verification of alarm signals. The  
              alarm verification time period shall not exceed 2 minutes.

          2. Point Disable: Any addressable device or conventional circuit in the system may 
              be enabled or disabled through the system keypad.

          3. Point Read: The system shall be able to display the following point status 
              diagnostic functions:

a. Device status
b. Device type
c. Custom device label
d. Device zone assignments
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          4. System Status Reports: Upon command from an operator of the system, a status 
              report will be generated and printed, listing all system status.

          5. System History Recording and Reporting: The fire alarm control panel shall 
              contain a history buffer that will be capable of storing up to 1000 events. Each of 
              these activations will be stored and time and date stamped with the actual time of 
              the activation. The contents of the history buffer may be manually reviewed, one 
              event at a time, or printed in its entirety. The history buffer shall use non-volatile   
              memory. 
              Systems that use volatile memory for history storage are not acceptable  
              substitutes.

          6. Automatic Detector Maintenance Alert: The fire alarm control panel shall 
              automatically interrogate each intelligent detector and shall analyze the detector 
              responses over a period of time. If any intelligent detector in the system responds 
              with a reading that is above or below normal limits, then the system will enter 
              the trouble mode, and the particular detector will be annunciated on the system 
              display.  This feature shall in no way inhibit the receipt of alarm conditions in 
              the system, nor shall it require any special hardware, special tools or computer 
              expertise to perform.

          7. Pre-Alarm Function: The system shall provide two levels of pre-alarm warning 
              to give advance notice of a possible fire situation. Both pre-alarm levels shall be 
              fully field adjustable. The first level shall give an audible indication at the panel. 
              The second level shall give an audible indication and may also activate control 
              relays. The system shall also have the ability to activate local detector sounder 
              bases at the pre-alarm level, to assist in avoiding nuisance alarms.

          8. The fire alarm control panel shall include Silent and Audible Walk Test 
              functions - Silent and Audible. It shall include the ability to test initiating device  
              circuits and Notification Appliance Circuits from the field without returning to 
              the panel to reset the system. The operation shall be as follows:

              a. The Silent Walk Test will not sound NACs but will store the Walk Test 
                  information in History for later viewing.  

              b. Alarming an initiating device shall activate programmed outputs, which are 
                  selected to participate in Walk Test.

              c. Introducing a trouble into the initiating device shall activate the programmed 
                  outputs.

              d. Walk Test shall be selectable on a per device/circuit basis. All devices and 
                  circuits which are not selected for Walk Test shall continue to provide fire 
                  protection and if an alarm is detected, will exit Walk Test and activate all 
                  programmed alarm functions.

              e. All devices tested in walk test shall be recorded in the history buffer.

              f. All devices not tested in walk test shall be recorded in the history buffer.

          9. Waterflow Operation
              An alarm from a waterflow detection device shall activate the appropriate alarm 
              message on the control panel display; turn on all programmed Notification 
              Appliance Circuits and shall not be affected by the Signal Silence switch.
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         10. Supervisory Operation
              An alarm from a supervisory device shall cause the appropriate indication on the 
              control panel display, light a common supervisory LED, but will not cause the 
              system to enter the trouble mode.

         11. Signal Silence Operation
              The FACP shall have the ability to program each output circuit (notification 
              circuit or relay) to deactivate upon depression of the Signal Silence switch.

         12. Non-Alarm Input Operation
              Any addressable initiating device in the system may be used as a non-alarm 
              input to monitor normally open contact type devices. Non-alarm functions are a 
              lower priority than fire alarm initiating devices.

2.4. SYSTEM COMPONENTS:

     A. Addressable Manual Stations:

          1. Addressable manual stations shall, on command from the control panel, send data to 
              the panel representing the state of the manual switch and the addressable 
              communication module status. They shall use a key operated test-reset lock, and 
              shall be designed so that after actual emergency operation, they cannot be 
              restored to normal use except by the use of a key.

          2. All operated stations shall have a positive, visual indication of operation and 
              utilize a key type reset.

          3. Manual pull stations shall be constructed of Lexan with clearly visible operating 
              instructions provided on the cover. The word FIRE shall appear on the front of 

      the stations in raised letters, 1.75 inches (44 mm) or larger.  All manual stations shall be 
equipped with Safety Technologies type STI-1100 Protective Covers with integral horn.

     B. Intelligent Photoelectric Smoke Detector

          1. The detectors shall use the photoelectric (light-scattering) principal to measure 
              smoke density and shall, on command from the control panel, send data to the 
              panel representing the analog level of smoke density.

          2. The detectors shall be ceiling-mounted and available in an alternate model with 
              an integral fixed 135-degree heat-sensing element.

          3. Each detector shall contain a remote LED output and a built-in test switch. 

          4. Detector shall be provided on a twist-lock base.

          5. It shall be possible to perform a calibrated sensitivity and performance test on 
              the detector without the need for the generation of smoke.  The test method shall 
              test all detector circuits.

          6. A visual indication of an alarm shall be provided by dual latching Light Emitting 
              Diodes (LEDs), on the detector, which may be seen from ground level over 360 
              degrees. These LEDs shall periodically flash to indicate that the detector is in 
              communication with the control panel.

          7. The detector shall not go into alarm when exposed to air velocities of up to 1500 
              feet per minute (fpm).



Heard County Fire Station #5 Fire Alarm 28 3111 - 14
GSSTJ Project No. 22125 Issued:  02/01/24

          8. The detector screen and cover assembly shall be easily removable for field 
              cleaning of the detector chamber.

          9. All field wire connections shall be made to the base through the use of a 
              clamping plate and screw.

     C. Projected Addressable Beam Detector

          1. The projected beam type shall be a 4-wire 24 VDC intelligent, addressable 
              projected beam smoke detector device.

          2. The detector shall be listed to UL 268 and shall consist of a single 
              transmitter\receiver and corresponding non powered reflector. 

          3. The detector shall operate in either a short range (16' - 230') or long range
              (16' – 328') when used with an extender module.  

          4. The temperature range of the device shall be -22 degrees F to 131 degrees F. 

          5. The detector shall feature an optical sight and 2-digit signal strength meter to 
              ensure proper alignment of unit without need of special tools.
          6. The unit shall be both ceiling and wall mountable.  

          7. The detector shall have the ability to be tested using calibrated test filters or 
              magnet-activated remote test station.
    
          8. The detector shall have four standard sensitivity selections along with two 
              automatic self-adjusting settings. When either of the two automatic settings is 
              selected the detector will automatically adjust its sensitivity using advanced 
              software algorithms to select the optimum sensitivity for the specific   
              environment.

     D. Intelligent Thermal Detectors

          1. Thermal detectors shall be intelligent addressable devices rated at 135 degrees 
              Fahrenheit (58 degrees Celsius) and have a rate-of-rise element rated at 15 
              degrees F (9.4 degrees C) per minute. It shall connect via two wires to the fire 
              alarm control panel signaling line circuit.

     E. Intelligent Duct Smoke Detector

          1. The smoke detector housing shall accommodate either an intelligent ionization 
              detector or an intelligent photoelectric detector, of that provides continuous 
              analog monitoring and alarm verification from the panel.

2. When sufficient smoke is sensed, an alarm signal is initiated at the FACP, and appropriate action 
taken to change over air handling systems to help prevent the rapid distribution of toxic smoke 
and fire gases throughout the areas served by the duct system.  All duct detectors shall be 
programmed to shut down only the HVAC unit associated with the duct detector. (NO GLOBAL 
SHUTDOWN)

3. All duct detectors shall have a Ditek resettable surge protector between detector and mechanical
unit.
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    F. Addressable Dry Contact Monitor Modules

          1. Addressable monitor modules shall be provided to connect one supervised IDC 
              zone of conventional alarm initiating devices (any normally open dry contact 
              device) to one of the fire alarm control panel SLCs.

          2. The monitor module shall mount in a 4-inch square (101.6 mm square), 2-1/8  
              inch (54 mm) deep electrical box.

          3. The IDC zone shall be suitable for Style D or Style B operation. An LED shall 
              be provided that shall flash under normal conditions, indicating that the monitor 
              module is operational and in regular communication with the control panel.

          4. For difficult to reach areas, the monitor module shall be available in a miniature 
              package and shall be no larger than 2-3/4 inch (70 mm) x 1-1/4 inch (31.7 mm) x 
              1/2 inch (12.7 mm). This version need not include Style D or an LED.

     G. Addressable Control Relay Modules

          1. Addressable control relay modules shall be provided to control the operation of 
              fan shutdown and other auxiliary control functions.

          2. The control module shall mount in a standard 4-inch square, 2-1/8 inch deep 
              electrical box, or to a surface mounted backbox.

          3. The control relay module will provide a dry contact, Form-C relay. The relay 
              coil shall be magnetically latched to reduce wiring connection requirements, and 
              to insure that 100% of all auxiliary relays may be energized at the same time on 
              the same pair of wires.

          4. The control relay module shall be suitable for pilot duty applications and rated 
              for a minimum of 0.6 amps at 30 VDC.

     H. Alphanumeric LCD Type Annunciator (LCD-80):

          1. The alphanumeric display annunciator shall be a supervised, remotely located   
              back-lit eighty (80) characters LCD display for alarm annunciation in clear 
              English text.

          2. The LCD annunciator shall display all alarm and trouble conditions in the 
              system.  

          3. An audible indication of alarm shall be integral to the alphanumeric display.

          4. It shall be possible to connect up to 8 LCD displays and be capable of wiring  
             distances up to 6,000 feet from the control panel.

2.5. SYSTEM COMPONENTS - ADDRESSABLE DEVICES

     A. Addressable Devices - General

          1. Addressable devices shall employ the simple-to-set decade addressing scheme.  
              Addressable devices which use a binary-coded address setting method, such as a 
              DIP switch, are not an allowable substitute.

          2. Detectors shall be addressable and intelligent, and shall connect with two wires 
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              to the fire alarm control panel signaling line circuits.
  
          3. Addressable smoke and thermal (heat) detectors shall provide dual alarm and 
              power/polling LEDs. Both LEDs shall flash under normal conditions, indicating 
              that the detector is operational and in regular communication with the control 
              panel, and both LEDs shall be placed into steady illumination by the control 
              panel, indicating that an alarm condition has been detected. An output 
              connection shall also be provided in the base to connect an external remote 
              alarm LED.

          4. Using software in the FACP, detectors shall automatically compensate for dust 
              accumulation and other slow environmental changes that may affect their 
              performance. The detectors shall be listed by UL as meeting the calibrated 
              sensitivity test requirements of NFPA Standard 72, Chapter 10.

          5. Detectors shall be ceiling-mount and shall include a separate twist-lock base 
              with tamper proof feature. Base options shall include a base with a built-in 
              (local) sounder rated for a minimum of 85 DBA, a relay base and an isolator 
              base designed for Style 7 applications.

          6. Detectors shall provide a test means whereby they will simulate an alarm 
              condition and report that condition to the control panel.

          7. Detectors shall also store an internal identifying type code that the control panel 
              shall use to identify the type of device (ION, PHOTO, THERMAL).

          8. Detectors shall provide address-setting means using decimal switches.

2.6. BATTERIES:

     A. Upon loss of Primary (AC) power to the control panel, the batteries shall have 
       sufficient capacity to power the fire alarm system for required standby time (24 hours) followed by

15 minutes of alarm.     

     B. The batteries are to be completely maintenance free. No liquids are required. Fluid 
          level checks for refilling, spills, and leakage shall not be required.

     C. If necessary to meet standby requirements, external battery/charger systems may be 
        used.

2.7. Voice Evacuation System Control Panel, Model EVAX:

A. Provide a Voice Evacuation System Control Panel (with microphone and digital message 
repeater) to supervise and control the notification appliance speakers.  System shall be sized to 
serve existing and new speakers plus 20% spare capacity.  The voice panel shall be 
microprocessor based.  The field wiring may be configured for either Style “4" or                     
Style “7" supervision.

B. Voice panel shall contain an integral microphone, digital message repeater (DMR), digital tone 
generator, 120 VAC power supply, and battery charger.  The panels shall be modular in design, 
and shall be expandable such that additional system control points may be configured.  The 
systems shall include integral self-diagnostic routines that shall continually monitor system status,
and shall indicate the precise type of trouble conditions should they occur in the system.  A 
trouble condition within the systems shall cause a trouble indication to be transmitted to the FACP
central processor.
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2.8 Alarm Signals:

A. All wall mounted speaker strobes shall be type ET70-24MCW-FW.  All ceiling mounted speaker 
strobes shall be type ET90-24MCC-FW. 

 B. All wall mounted horn strobes shall be type LSHW, all wall mounted strobes shall be type LSTW, 
all ceiling mounted horn strobes shall be type LHSWC and all ceiling mount strobes shall be type 
LSTWC.

C. The audio/visual and visual signals shall be listed by Underwriters Laboratories Inc. per UL 1971, 
UL 1638 and/or UL 464.  The audible/visual and visual signaling appliance shall maintain a flash 
rate of 1Hz or greater regardless of power input voltage.  It shall be possible to test supervision of
audible and visual signals without disconnecting wires.

2.9.Distributed Power Supplies, type HPFF8 (or equal):

A. Provide Honeywell Power Products type HPFF8 Distributed Power Supplies (with batteries and 
enclosures) as required to power all visual notification appliance devices.  Provide a minimum of 
25 percent spare capacity on all circuits.  All audible and visual signals shall be synchronized.

2.10 Document Storage Box:

A. Provide a type SSU00672 Document Storage Box.  Storage box shall be mounted next to the 
FACP and shall contain a copy of the installation drawings and an electronic copy of the system 
program.

2.11  Surge Protectors:

A. Provide Ditek surge protectors for all circuits that extend between buildings and for circuits that 
connect exterior equipment.  Surge protectors shall be mounted in minimum 6” by 6” by 4” deep 
box and connected to approved building ground.  Install Ditek-2MHLP12, 24, or 36 BWB, as 
required by operating voltage of device, anywhere wiring leaves or re-enters the building.

3.0  EXECUTION

3.1. INSTALLATION:

     A. Installation shall be in accordance with the NEC, NFPA 72, local and state codes, 
          as shown on the drawings, and as recommended by the major equipment 
          manufacturer.

     B. All conduit, junction boxes, conduit supports and hangers shall be concealed in 
          finished areas and may be exposed in unfinished areas. Smoke detectors shall not 
          be installed prior to the system programming and test period. If construction is 
          ongoing during this period, measures shall be taken to protect smoke detectors 
          from contamination and physical damage.

     C. All fire detection and alarm system devices, control panels and remote annunciators 
          shall be flush mounted when located in finished areas and may be surface mounted 
          when located in unfinished areas.

D. Manual pull stations shall be suitable for surface mounting or semi flush mounting as shown on the 
plans, and shall be installed not less than 42 inches (1067 mm), nor more than 48 inches (122 mm) 
above the finished floor.
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E. All fire alarm descriptions in panel shall be actual room numbers and/or location and NOT taken just
from a set of drawings.

F. A copy of the current fire alarm program file shall be left inside panel on a flash drive at 
completion of project.

3.2. TEST:

The service of a competent technician shall be provided to technically supervise and participate during
all of the adjustments and tests for the system. All testing shall be in accordance with NFPA 72, 
Chapter 10.

A. Before energizing the cables and wires, check for correct connections and test for short circuits, 
ground faults, continuity, and insulation.

     B. Close each sprinkler system flow valve and verify proper supervisory alarm at the FACP.

     C. Verify activation of all waterflow switches.

     D. Open initiating device circuits and verify that the trouble signal actuates.

     E. Open and short signaling line circuits and verify that the trouble signal actuates.

F. Open and short notification appliance circuits and verify that trouble signal actuates.

     G. Ground all circuits and verify response of trouble signals.

     H. Check presence and audibility of tone at all alarm notification devices.

I. Check installation, supervision, and operation of all intelligent smoke detectors using the walk test.

J. Each of the alarm conditions that the system is required to detect should be introduced on the 
system. Verify the proper receipt and the proper processing of the signal at the FACP and the 
correct activation of the control points.

K. When the system is equipped with optional features, the manufacturer's manual shall be consulted 
to determine the proper testing procedures. This is intended to address such items as verifying 
controls performed by individually addressed or grouped devices, sensitivity monitoring, verification
functionality and similar.

L. An approved testing of the building's radio coverage for emergency responders shall be performed 
inside the building.  If needed, contractor shall include Emergency Radio Communications 
Enhancement System (ERCES).

3.3. FINAL INSPECTION:

A. At the final inspection, a technician shall demonstrate that the system functions properly in every 
respect.

3.4. INSTRUCTION:

 A.  Instruction shall be provided as required for operating the system. Hands-on demonstrations of the 
operation of all system components and the entire system including program changes and functions
shall be provided.

     B. The contractor or installing dealer shall provide a user manual indicating "Sequence of Operation."

END OF SECTION




