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PROJECT SUMMARY 
 

OV1. Project Description 

A. General: The North Tower of the Clark County Detention Center is approximately 475,000sf and 
12 stories tall, including a basement and is located in Downtown Las Vegas on Casino Center 
Drive across the street from the Regional Justice Center.  The facility was opened in 1984 and 
have been in operations at full capacity ever since.   

B. General Scope: The “Work” consists of the existing and construction of new structural, electrical 
and mechanical infrastructural supports associated with and required for the installation of the 
new UPS and new fire suppression system for existing Control Room and associated spaces 
(Rooms 1206, 1210, 1211), including but not limited to: 
1. Demolition of existing partitions and doors and design of new walls and doors in new 

Control Room rack equipment room 
2. Installation of new UPS unit 
3. Upgrade of finishes in Control Room and associated spaces and new UPS room 
4. Upgrade of lighting in Control Room and associated spaces and new UPS room 
5. new HVAC systems in Control Room and associated spaces, utilizing a chilled water unit 

and new HVAC system 
6. FM200 fire suppression system, including communications requirements 

C. Intent: The intent is to select a qualified bidder to: 
1. Provide, install and construct all equipment and work to the existing Control Room and 

associated spaces of the North Tower of the Clark County Detention Center. 

Objective: To renovate, upgrade, and repair the existing facilities and building systems in the 
Control Room and associated spaces of the North Tower of the Clark County Detention Center 
to assure the continued operations and longevity of existing operations.  Facility is and will 
remain occupied and operational throughout the Project duration, including construction and 
close out. 

OV2. General Code Requirements 

A. All work is to be in compliance with all current codes and regulations, including but not limited 
to: 
1. International Building Code and associated Fire and Mechanical Codes, as amended by 

the City of Las Vegas 
2. Uniform Plumbing Code 
3. National Electrical Code 
4. Southern Nevada Health District regulations 

B. In addition to the above, Fire Detection and Alarm System to comply with the latest editions of 
the following: 
1. NFPA-72, National Fire Alarm Code 
2. NFPA-101, Life Safety Code 

C. The project is to be construction for complete accessibility according to Chapter 11 of the 
International Building Code as amended by the City of Las Vegas, American National Standards 
Institute (ANSI) A117.1, and the American with Disabilities Act (ADA). 
1. Exceptions: Staff area where being totally ambulatory is part of the essential function of a 

corrections officer. 
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OV3. Existing Conditions and Facility Operations 

A. The North Tower of the Clark County Detention Center is a fully operational facility and 
operations will continue throughout the course of construction. 

B. The Contractor shall be responsible to coordinate all Work with the County and Detention staff 
so as not to impact the on-going operations, including scheduling Work during off-peak hours if 
required and necessary to minimize impact to Owner’s operations. 
1. Utility shut downs, turn-overs and tie-ins are to be coordinated with Owner and scheduled 

so as to minimize impact to the Owner’s operations. 

C. Site constraints limit areas for construction staging, deliveries, Contractor and subcontractor 
offices and team parking.  The Contractor is solely responsible for securing lease, access and 
other agreements necessary with adjacent property owners to provide secured area for 
construction lay down, staging, deliveries, Contractor and subcontractor offices and parking.  
Actual location construction lay down, staging, deliveries, Contractor and subcontractor offices 
and parking is to be identified to the Owner and subject to Owner approval.  No additional costs 
nor schedule extensions will be permitted arising from fees, fines (including parking tickets), 
delivery delays, staging, thefts, vandalism, etc.  

D. The Contractor team shall be responsible for verifying all existing conditions for the project 
which shall include all existing building conditions. 

 

OV4. Contractor/Construction Requirements 

A. All construction work must be performed in a manner that does not jeopardize, causes to be in 
violation, or affects the Clark County Detention Center’s accreditation and certifications.  All 
construction work must be performed in a manner in accordance and compliance with 
accreditation and certification requirements from: 
1. American Correctional Association (ACA) 
2. National Commission on Correctional Health Care (NCCHC) 
3. Commission on Accreditation for Law Enforcement Agencies (CALEA) 
No construction work will be permitted in violation of the accreditation and certifications noted 
above. 

All shop drawing work, particularly for the mechanical, plumbing, electrical, fire sprinkler 
systems are to performed using Building Information Modeling (BIM – Revit).  The model is to 
be used during Construction to coordination and identifying systems conflicts.  As-built 
conditions are to be incorporated into the model to be turned over to the Owner at the end of the 
project as part of the Close Out documents. 

OV5. Security 

A. All members of the Contractor and subcontractor teams must comply with the strict security 
requirements of the Clark County Detention Center. 

B. Security background checks, security briefings, security measures and certifications will be 
required of the entire team, including short term laborers. 
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SECTION 01 35 53 
 

PROJECT SITE SECURITY PROCEDURES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Security Program. 

B. Entry Control. 

1.02 GENERAL 

A. At all times, conduct operations under the Contract Documents to avoid unauthorized 
entry and escape and to avoid the risk of injury, loss, theft, or damage by vandalism, 
sabotage, or other means to the Work or Owner's operations. 

B. At Project mobilization, initiate a security program to protect Work and Owner's 
operations: 
1. from unauthorized entry or escape 
2. a risk of loss, theft, or damage to Contractor's property, Owner's property, the 

Project Site and Contractor Staging Area 
3. a risk of injury, harm or damage to the public, Owner’s staff, Clark County 

Detention Center Staff, Architect’s team staff, inmate population and other Owner 
Consultants and Contractors and subcontractors 

4. disruption of Owner’s and Detention Operations 
5. risk or disruption to Detention security 

C. Promptly take all reasonable precautions that are necessary and adequate against any 
conditions that involve unauthorized entry or a risk of loss, theft, or damage to 
Contractor's property, Owner's property, the Project Site and Contractor Staging Area. 

D. Continuously inspect Work, procedures, materials, equipment, and facilities to discover 
and determine any such conditions and be solely responsible for discovery, 
determination, and immediate correction of any such condition. 
1. In incidents of security breaches, violations and other incidents, immediately notify 

designated Clark County Detention Center Staff and prepare and submit an 
accurate report of security violation to Owner and Architect within 24 hours of 
occurrence. 

E. Cooperate with Owner on all security matters and promptly comply with any Project 
security requirements established by Owner.  Such compliance with these security 
requirements shall not: 
1. Relieve Contractor of Contractor’s responsibility for maintaining proper security 

and security procedures for the above noted items. 
2. Be construed as limiting in any manner Contractor's obligation to undertake 

reasonable action as required to establish and maintain secure conditions at the 
Site. 

F. Contractor shall immediately notify the Owner and Detention Staff of any incidents of 
loss, theft or vandalism.  Contractor is to prepare and maintain accurate written reports 
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of all incidents of loss, theft, or vandalism and furnish these reports to Owner and 
Architect within 24 hours.  Date of the report shall not be later than 24 hours after the 
event or discovery of the event. 

1.03 SECURITY PROGRAM 

A. At all times, Contractor must comply with security requirements of the Clark County 
Detention Center.  The Contractor must demonstrate accountability and compliance for 
all aspects of security. 

B. The Contractor must submit a security plan for review and approval by the Clark 
County Detention Center and Owner not less than ten (10) days after the Notice to 
Award, or at the Pre-Construction Conference, whichever is sooner. 

C. Every individual who are to work in the facility must go through security background 
checks and attend a security briefing given by the Clark County Detention Center staff.  
This includes laborers for short term work.  Contractor must coordinate security 
background checks and attendance at mandatory security briefing with the Clark 
County Detention Staff.  At a minimum: 
1. Marked vests are required for everyone on the Contractor’s Team.  Contractor 

must account and report who are assigned the vests and where they are at all 
times.  Lost vests must be reported immediately: 

2. Each tool box must be numbered and color coded for different locations of the 
Work.  - Additional tools required by unions to be carried and used by their 
members must also be listed and accounted for.  Tool Control list for each tool 
box, including a separate supplemental list to be filled out by each laborer must be 
filled out and submitted monthly with the Payment Applications. 

3. All doors that the Contractor ask to be unsecured as part of their Work must be 
inspected at the end of the Work performed in that area each day by the 
Contractor and secured. 

4. Contractor must assign one designated person to walk throughout all areas of 
Work in the facility at the end of the work day and insure all doors are secured, 
tools are secured, the area is cleared/cleaned of all debris and the area is re-
secured to the satisfaction of the CCDC staff. 

D. Contractor is to pay the Owner $1,000.00 in liquidated damages for each instance 
security programs and procedures required by the Clark County Detention Center are 
breached or failed. 

E. Contractor is to pay the Owner $5,000.00 in liquidated damages for each failure to 
maintain Clark County Detention Center’s accreditations. 

PART 2 PRODUCTS 

2.01 CONSTRUCTION SECURITY 

A. Provide perimeter security around the construction staging, storage and parking site: 
1. Fence:  Minimum commercial grade 6-foot high, panelized, chain link fence 

equipped with vehicle gates. 
2. Gates shall have locks. 
3. Security cameras with video feed available to Owner and Clark County Detention 

Center Staff by remote internet access. 
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B. Construction access, storage, staging is limited to areas as required by Clark County 
Detention operations. 

PART 3 EXECUTION 

3.01 ENTRY CONTROL 

A. Install and maintain a perimeter fence around the construction staging storage and 
parking site. 

B. Provide barriers to prevent unauthorized entry to construction areas and to protect 
existing facilities and adjacent properties from damage from construction operations. 

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage. 

 

END OF SECTION 
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SECTION 01 45 29 

TESTING LABORATORY SERVICES 

PART 1 GENERAL 

1.01 SUMMARY 

A. Owner will employ and pay for service of an independent testing laboratory to perform 
specified inspecting and testing.  Retesting of failed tests shall be at Contractor’s 
expense. 

B. Employment of testing laboratory in no way relieves Contractor of obligation to perform 
Work in accordance with requirements of Contract Documents. 

C. Section Includes: 
1. Laboratory Responsibilities. 
2. Laboratory Reports. 
3. Limits on Testing Laboratory Authority. 
4. Contractor Responsibilities. 
5. Schedule of Inspections and Tests. 

1.02 REFERENCES 

A. ASTM C802 - Practice for Conducting Interlaboratory Test Program to Determine the 
Precision of Test Methods for Construction Materials. 

B. ASTM C1021 - Practice for Laboratories Engaged in the Testing of Building Sealants. 

C. ASTM C1077 - Practice for Laboratories Testing Concrete and Concrete Aggregate for 
Use in Construction and Criteria for Laboratory Evaluation. 

D. ASTM C1093 - Practice for Accreditation of Testing Agencies for Unit Masonry. 

E. ASTM D290 - Practice for Bituminous Mixing Plant Inspection. 

F. ASTM D3740 - Practice for Evaluation of Agencies Engaged in the Testing and/or 
Inspection of Soil and Rock as Used in Engineering Design and Construction. 

G. ASTM D4561 - Practice for Quality Control Systems for an Inspection and Testing 
Agency for Bituminous Paving Materials. 

H. ASTM E329 - Specification for Agencies Engaged in the Testing and/or Inspection of 
Materials Used in Construction. 

I. ASTM E543 - Practice for Agencies Performing Nondestructive Testing. 

J. ASTM E548 - Guide for General Criteria Used for Evaluating Laboratory Competence. 

1.03 QUALITY ASSURANCE 

A. Comply with ASTM C802, ASTM C1021, ASTM C1077, ASTM C1093, ASTM D290, 
ASTM D3740, ASTM D4561, ASTM E329, ASTM E543, and ASTM E548. 
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B. Laboratory:  Authorized to operate in State in which Project is located. 

C. Testing Equipment:  Calibrated at reasonable intervals with devices of accuracy 
traceable to either National Bureau of Standards or accepted values of natural physical 
constants. 

1.04 LABORATORY RESPONSIBILITIES 

A. Test samples of mixes submitted by Contractor. 

B. Provide qualified personnel at site.  Cooperate with Architect and Contractor in 
performance of services. 

C. Perform specified inspecting, sampling, and testing of Products in accordance with 
specified standards. 

D. Ascertain compliance of materials and mixes with requirements of Contract 
Documents. 

E. Promptly notify Architect and Contractor of observed irregularities or non-conforming 
Work or Products. 

F. Perform additional inspections and tests as required by Owner and Architect. 

G. Attend preconstruction meetings and progress meetings as required. 

1.05 LABORATORY REPORTS 

A. After each inspection and test, the testing laboratory is to promptly submit a copy of 
laboratory report to Owner, Architect and Contractor. 

B. Include: 
1. Date issued. 
2. Project title and number. 
3. Name of inspector. 
4. Date and time of sampling or inspection. 
5. Identification of product and specifications section. 
6. Location in the project. 
7. Type of inspection or test. 
8. Date of test. 
9. Results of test. 
10. Conformance with Contract Documents. 

C. When requested by Architect, provide interpretation of test results. 

1.06 LIMITS ON TESTING LABORATORY AUTHORITY 

A. Laboratory may not release, revoke, alter, or enlarge on requirements of Contract 
Documents. 

B. Laboratory may not approve or accept any portion of the Work. 

C. Laboratory may not assume any duties of Contractor. 
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D. Laboratory has no authority to stop the Work. 

1.07 CONTRACTOR RESPONSIBILITIES 

A. Deliver to laboratory at designated location, adequate samples of materials proposed 
to be used which require testing, along with proposed mix designs. 

B. Cooperate with laboratory personnel and provide access to the Work and to 
manufacturers' facilities. 

C. Provide incidental labor and facilities: 
1. To provide access to Work to be tested. 
2. To obtain and handle samples at the site or at source of Products to be tested. 
3. To facilitate tests and inspection. 
4. To provide storage and curing of test samples. 

D. Notify Owner and laboratory 48 hours prior to expected time for operations requiring 
inspecting and testing services. 

PART 2 PRODUCTS 

Not Used. 

PART 3 EXECUTION 

3.01 SCHEDULE OF INSPECTIONS AND TESTS 

A. Comply with inspection and testing requirements specified in the individual 
specification sections. 

END OF SECTION 
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SECTION 21 05 17 

 

SLEEVES AND SLEEVE SEALS FOR FIRE-SUPPRESSION PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Sleeves. 
2. Sleeve-seal systems. 
3. Grout. 

1.2 SUBMITTALS 

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

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Cast-Iron Wall Pipes:  Cast or fabricated of cast or ductile iron and equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Galvanized-Steel Wall Pipes:  ASTM A 53/A 53M, Schedule 40, with plain ends and welded 
steel collar; zinc coated. 

C. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc 
coated, with plain ends. 

D. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40. 

E. Galvanized-Steel-Sheet Sleeves:  0.0239-inch minimum thickness; round tube closed with 
welded longitudinal joint. 

2.2 SLEEVE-SEAL SYSTEMS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Advance Products & Systems, Inc. 
2. CALPICO, Inc. 
3. Metraflex Company (The). 
4. Pipeline Seal and Insulator, Inc. 
5. Proco Products, Inc. 

B. Description:  Modular sealing-element unit, designed for field assembly, for filling annular space 
between piping and sleeve. 
1. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe.  Include 

type and number required for pipe material and size of pipe. 
2. Pressure Plates:  Carbon steel. 
3. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating, of length 

required to secure pressure plates to sealing elements. 
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2.3 GROUT 

A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

B. Characteristics:  Nonshrink; recommended for interior and exterior applications. 

C. Design Mix:  5000-psi, 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide 1-inch annular clear space between piping and concrete slabs and walls. 
1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and 
walls are constructed. 
1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level. 

2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal 
system. 

D. Install sleeves for pipes passing through interior partitions. 
1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants 

appropriate for size, depth, and location of joint.  Comply with requirements for sealants 
specified in Division 07 Section "Joint Sealants." 

E. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at 
pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements for 
firestopping specified in Division 07 Section "Penetration Firestopping." 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 
piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, 
assemble sleeve-seal system components, and install in annular space between piping and 
sleeve.  Tighten bolts against pressure plates that cause sealing elements to expand and make 
a watertight seal. 

3.3 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 
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1. Exterior Concrete Walls above Grade: 
a. Piping Smaller Than NPS 6:  Cast-iron wall sleeves. 

2. Exterior Concrete Walls below Grade: 
a. Piping Smaller Than NPS 6:  Cast-iron wall sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping 
and sleeve for installing sleeve-seal system. 

3. Concrete Slabs-on-Grade: 
a. Piping Smaller Than NPS 6:  Cast-iron wall sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping 
and sleeve for installing sleeve-seal system. 

4. Concrete Slabs above Grade: 
a. Piping Smaller Than NPS 6:  Galvanized-steel-pipe sleeves. 

5. Interior Partitions: 
a. Piping Smaller Than NPS 6:  Galvanized-steel-pipe sleeves. 

END OF SECTION  
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SECTION 21 05 18 

ESCUTCHEONS FOR FIRE-SUPPRESSION PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Escutcheons. 
2. Floor plates. 

1.2 SUBMITTALS 

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

PART 2 - PRODUCTS 

2.1 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type:  With polished, chrome-plated finish and setscrew fastener. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with chrome-plated finish and 
spring-clip fasteners. 

C. One-Piece, Stamped-Steel Type:  With chrome-plated finish and spring-clip fasteners. 

2.2 FLOOR PLATES 

A. One-Piece Floor Plates:  Cast-iron flange with holes for fasteners. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with OD 
that completely covers opening. 
1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 
b. Chrome-Plated Piping:  One-piece, cast-brass type with polished, chrome-plated 

finish. 
c. Insulated Piping:  One-piece, stamped-steel type. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-

brass type with polished, chrome-plated finish. 
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 

stamped-steel type. 
f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass 

type with polished, chrome-plated finish. 
g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel 

type. 
h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with 

polished, chrome-plated finish. 
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i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type. 
j. Bare Piping in Equipment Rooms:  One-piece, cast-brass type with polished, 

chrome-plated finish. 
k. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD 
that completely covers opening. 
1. New Piping:  One-piece, floor-plate type. 

3.2 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION  
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SECTION 21 05 53 

 

IDENTIFICATION FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Equipment-Label Schedule:  Include a listing of all equipment to be labeled and the proposed 
content for each label. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 
1. Material and Thickness:  Brass, 0.032 inch thick, with predrilled holes for attachment 

hardware. 
2. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 
3. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering. 

4. Fasteners:  Stainless-steel rivets. 
5. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Plastic Labels for Equipment: 
1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 

1/16 inch thick, with predrilled holes for attachment hardware. 
2. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 
3. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering. 

4. Fasteners:  Stainless-steel rivets. 
5. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

C. Label Content:  Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), and the 
Specification Section number and title where equipment is specified. 

D. Equipment-Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch 
bond paper.  Tabulate equipment identification number and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules) and the Specification Section number 
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and title where equipment is specified.  Equipment schedule shall be included in operation and 
maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 
inch thick, with predrilled holes for attachment hardware. 

B. Letter Color:  White. 

C. Background Color:  Red. 

D. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 

E. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 
lettering. 

F. Fasteners:  Stainless-steel rivets. 

G. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

H. Label Content:  Include caution and warning information, plus emergency notification 
instructions. 

2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 
indicating service and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to partially cover circumference 
of pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe-Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings; pipe size; and an arrow indicating flow direction. 
1. Flow-Direction Arrows:  Integral with piping-system service lettering to accommodate 

both directions, or as separate unit on each pipe label to indicate flow direction. 
2. Lettering Size:  At least 1-1/2 inches high. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.2 LABEL INSTALLATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 
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B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install or permanently fasten labels on each major item of mechanical equipment. 

D. Locate equipment labels where accessible and visible. 

E. Pipe-Label Locations:  Locate pipe labels where piping is exposed or above accessible ceilings 
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, 
and plenums; and exterior exposed locations as follows: 
1. Near each valve and control device. 
2. Near each branch connection excluding short takeoffs.  Where flow pattern is not 

obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

END OF SECTION  
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SECTION 21 13 16 

 

DRY-PIPE SPRINKLER SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Pipes, fittings, and specialties. 
2. Fire-protection valves. 
3. Fire-department connections. 
4. Sprinkler specialty pipe fittings. 
5. Sprinklers. 
6. Alarm devices. 
7. Manual control stations. 
8. Control panels. 
9. Pressure gages. 

B. Related Sections: 
1. Section 28 31 11 "Digital, Addressable Fire-Alarm System" and Section 28 31 12 "Zoned 

(DC Loop) Fire-Alarm System" for alarm devices not specified in this Section. 

1.3 DEFINITIONS 

A. Standard-Pressure Sprinkler Piping:  Dry-pipe sprinkler system piping designed to operate at 
working pressure 175 psig maximum. 

1.4 SYSTEM DESCRIPTIONS 

A. Dry-Pipe Sprinkler System:  Automatic sprinklers are attached to piping containing compressed 
air.  Opening of sprinklers releases compressed air and permits water pressure to open dry-pipe 
valve.  Water then flows into piping and discharges from sprinklers that are open. 

B. Combined Dry-Pipe and Preaction Sprinkler System:  Automatic sprinklers are attached to 
piping containing compressed air.  Fire-detection system in same area as sprinklers actuates 
tripping devices that open dry-pipe valve without loss of air pressure and actuates fire alarm.  
Water discharges from sprinklers that have opened. 

C. Single-Interlock Preaction Sprinkler System:  Automatic sprinklers are attached to piping 
containing low-pressure air.  Actuation of fire-detection system in same area as sprinklers 
opens deluge valve, permitting water to flow into piping and to discharge from sprinklers that 
have opened. 

D. Double-Interlock Preaction Sprinkler System:  Automatic sprinklers are attached to piping 
containing low-pressure air.  Actuation of a fire-detection system in the same area as sprinklers 
opens the deluge valve permitting water to flow into the sprinkler piping; a closed solenoid valve 
in the sprinkler piping is opened by another fire-detection device; then water will discharge from 
sprinklers that have opened. 
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1.5 PERFORMANCE REQUIREMENTS 

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

B. Delegated Design:  Design sprinkler system(s), including comprehensive engineering analysis 
by a qualified professional, using performance requirements and design criteria indicated. 

C. Sprinkler system design shall be approved by authorities having jurisdiction. 
1. Margin of Safety for Available Water Flow and Pressure:  10 percent, including losses 

through water-service piping, valves, and backflow preventers. 
2. Sprinkler Occupancy Hazard Classifications: 

a. Electrical Equipment Rooms:  Ordinary Hazard, Group 1. 
b. General Storage Areas:  Ordinary Hazard, Group 1. 
c. Mechanical Equipment Rooms:  Ordinary Hazard, Group 1. 
d. Office and Public Areas:  Light Hazard. 

3. Minimum Density for Automatic-Sprinkler Piping Design: 
a. Light-Hazard Occupancy:  0.10 gpm over 1500-sq. ft. area. 
b. Ordinary-Hazard, Group 1 Occupancy:  0.15 gpm over 1500-sq. ft. area. 

4. Maximum Protection Area per Sprinkler:  Per UL listing. 
5. Maximum Protection Area per Sprinkler: 

a. Office Spaces:  225 sq. ft. 
b. Storage Areas:  130 sq. ft. 
c. Mechanical Equipment Rooms:  130 sq. ft. 
d. Electrical Equipment Rooms:  130 sq. ft. 
e. Other Areas:  According to NFPA 13 recommendations unless otherwise indicated. 

6. Total Combined Hose-Stream Demand Requirement:  According to NFPA 13 unless 
otherwise indicated: 
a. Light-Hazard Occupancies:  100 gpm for 30 minutes. 
b. Ordinary-Hazard Occupancies:  250 gpm for 60 to 90 minutes. 

D. Seismic Performance:  Sprinkler piping shall withstand the effects of earthquake motions 
determined according to NFPA 13 and ASCE/SEI 7. 

1.6 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating 
characteristics, electrical characteristics, and furnished specialties and accessories. 

B. Shop Drawings:  For dry-pipe sprinkler systems.  Include plans, elevations, sections, details, 
and attachments to other work. 
1. Wiring Diagrams:  For power, signal, and control wiring. 

C. Delegated-Design Submittal:  For sprinkler systems indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1.7 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Sprinkler systems, drawn to scale, on which the following items are 
shown and coordinated with each other, using input from installers of the items involved: 
1. Domestic water piping. 
2. Compressed air piping. 
3. HVAC hydronic piping. 
4. Items penetrating finished ceiling including the following: 

a. Lighting fixtures. 
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b. Air outlets and inlets. 
c. Clean agent outlets. 
d. Fire sprinkler heads. 

B. Qualification Data:  For qualified Installer and professional. 

C. Approved Sprinkler Piping Drawings:  Working plans, prepared according to NFPA 13, that have 
been approved by authorities having jurisdiction, including hydraulic calculations if applicable. 

D. Fire-hydrant flow test report. 

E. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with 
performance requirements and as described in NFPA 13.  Include "Contractor's Material and 
Test Certificate for Aboveground Piping." 

F. Field quality-control reports. 

1.8 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For sprinkler specialties to include in emergency, operation, 
and maintenance manuals. 

1.9 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
1. Sprinkler Cabinets:  Finished, wall-mounted, steel cabinet with hinged cover, and with 

space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of 
sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet with 
sprinklers and wrench for each type of sprinkler used on Project. 

1.10 QUALITY ASSURANCE 

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

and providing professional engineering services needed to assume engineering 
responsibility.  Base calculations on results of fire-hydrant flow test. 
a. Engineering Responsibility:  Preparation of working plans, calculations, and field 

test reports by a qualified professional. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. NFPA Standards:  Sprinkler system equipment, specialties, accessories, installation, and testing 
shall comply with the following: 
1. NFPA 13, "Installation of Sprinkler Systems." 

1.11 PROJECT CONDITIONS 

A. Interruption of Existing Sprinkler Service:  Do not interrupt sprinkler service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary sprinkler service according to requirements indicated: 
1. Notify Owner no fewer than two days in advance of proposed interruption of sprinkler 

service. 
2. Do not proceed with interruption of sprinkler service without Owner's written permission. 
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1.12 COORDINATION 

A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, 
including light fixtures, HVAC equipment, and partition assemblies. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting 
materials, and joining methods for specific services, service locations, and pipe sizes. 

2.2 STEEL PIPE AND FITTINGS 

A. Standard Weight, Galvanized-Steel Pipe:  ASTM A 53/A 53M.  Pipe ends may be factory or field 
formed to match joining method. 

B. Thinwall Galvanized-Steel Pipe:  ASTM A 135 or ASTM A 795/A 795M, threadable, with wall 
thickness less than Schedule 30 and equal to or greater than Schedule 10.  Pipe ends may be 
factory or field formed to match joining method. 

C. Galvanized-Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M, standard-weight, 
seamless steel pipe with threaded ends. 

D. Galvanized, Steel Couplings:  ASTM A 865, threaded. 

E. Galvanized, Gray-Iron Threaded Fittings:  ASME B16.4, Class 125, standard pattern. 

F. Malleable- or Ductile-Iron Unions:  UL 860. 

G. Cast-Iron Flanges:  ASME B16.1, Class 125. 

H. Grooved-Joint, Steel-Pipe Appurtenances: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Victaulic Company. 

2. Pressure Rating:  300 psig minimum. 
3. Galvanized, Grooved-End Fittings for Steel Piping:  ASTM A 47/A 47M, malleable-iron 

casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe. 
4. Grooved-End-Pipe Couplings for Steel Piping:  AWWA C606 and UL 213, rigid pattern, 

unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, 
EPDM-rubber gasket, and bolts and nuts. 

2.3 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper. 

B. Cast-Copper, Solder-Joint Fittings:  ASME B16.18, pressure fittings. 

C. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, pressure fittings. 

D. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 
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E. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, 
metal-to-metal seating surfaces, and solder-joint or threaded ends. 

2.4 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch thick or ASME B16.21, 
nonmetallic and asbestos free. 
1. Class 125, Cast-Iron and Class 150, Bronze Flat-Face Flanges:  Full-face gaskets. 
2. Class 250, Cast-Iron and Class 300, Raised-Face Flanges:  Ring-type gaskets. 

B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. 

C. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated. 

2.5 LISTED FIRE-PROTECTION VALVES 

A. General Requirements: 
1. Valves shall be UL listed or FM approved. 
2. Minimum Pressure Rating for Standard-Pressure Piping:  175 psig. 

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

following: 
a. Anvil International, Inc. 
b. Victaulic Company. 

2. Standard:  UL 1091 except with ball instead of disc. 
3. Valves NPS 1-1/2 and Smaller:  Bronze body with threaded ends. 
4. Valves NPS 2 and NPS 2-1/2:  Bronze body with threaded ends or ductile-iron body with 

grooved ends. 
5. Valves NPS 3:  Ductile-iron body with grooved ends. 

C. Bronze Butterfly Valves: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Fivalco Inc. 
b. Global Safety Products, Inc. 
c. Milwaukee Valve Company. 

2. Standard:  UL 1091. 
3. Pressure Rating:  175 psig. 
4. Body Material:  Bronze. 
5. End Connections:  Threaded. 

D. Iron Butterfly Valves: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Anvil International, Inc. 
b. Fivalco Inc. 
c. Global Safety Products, Inc. 
d. Kennedy Valve; a division of McWane, Inc. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Pratt, Henry Company. 
h. Shurjoint Piping Products. 
i. Tyco Fire & Building Products LP. 
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j. Victaulic Company. 
2. Standard:  UL 1091. 
3. Pressure Rating:  175 psig. 
4. Body Material:  Cast or ductile iron. 
5. Style:  Lug or wafer. 
6. End Connections:  Grooved. 

E. Check Valves: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. NIBCO INC. 
b. Potter Roemer. 
c. Reliable Automatic Sprinkler Co., Inc. 
d. Tyco Fire & Building Products LP. 
e. Venus Fire Protection Ltd. 
f. Victaulic Company. 
g. Viking Corporation. 

2. Standard:  UL 312 
3. Pressure Rating:  300 psig. 
4. Type:  Swing check. 
5. Body Material:  Cast iron. 
6. End Connections:  Flanged or grooved. 

F. Indicating-Type Butterfly Valves: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Milwaukee Valve Company. 
b. NIBCO INC. 
c. Victaulic Company. 

2. Standard:  UL 1091. 
3. Pressure Rating:  175 psig minimum. 
4. Valves NPS 2 and Smaller: 

a. Valve Type:  Ball or butterfly. 
b. Body Material:  Bronze. 
c. End Connections:  Threaded. 

5. Valves NPS 2-1/2 and Larger: 
a. Valve Type:  Butterfly. 
b. Body Material:  Cast or ductile iron. 
c. End Connections:  Flanged, grooved, or wafer. 

6. Valve Operation:  Integral electrical, 115-V ac, prewired, two-circuit, supervisory switch 
indicating device. 

2.6 TRIM AND DRAIN VALVES 

A. General Requirements: 
1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 

published by FM Global, listing. 
2. Pressure Rating:  175 psig minimum. 

B. Angle Valves: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Fire Protection Products, Inc. 
b. United Brass Works, Inc. 
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C. Ball Valves: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Conbraco Industries, Inc.; Apollo Valves. 
b. Milwaukee Valve Company. 
c. NIBCO INC. 
d. Potter Roemer. 
e. Victaulic Company. 

D. Globe Valves: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Fire Protection Products, Inc. 
b. United Brass Works, Inc. 

2.7 SPECIALTY VALVES 

A. General Requirements: 
1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 

published by FM Global, listing. 
2. Pressure Rating: 

a. Standard-Pressure Piping Specialty Valves:  175 psig minimum. 
b. High-Pressure Piping Specialty Valves:  300 psig minimum. 

3. Body Material:  Cast or ductile iron. 
4. Size:  Same as connected piping. 
5. End Connections:  Flanged or grooved. 

B. Dry-Pipe Valves: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Reliable Automatic Sprinkler Co., Inc. 
b. Victaulic Company. 
c. Viking Corporation. 

2. Standard:  UL 260 
3. Design:  Differential-pressure type. 
4. Include UL 1486, quick-opening devices, trim sets for air supply, drain, priming level, 

alarm connections, ball drip valves, pressure gages, priming chamber attachment, and 
fill-line attachment. 

5. Air-Pressure Maintenance Device: 
a. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following: 
1) Reliable Automatic Sprinkler Co., Inc. 
2) Victaulic Company. 
3) Viking Corporation. 

b. Standard:  UL 260. 
c. Type:  Automatic device to maintain minimum air pressure in piping. 
d. Include shutoff valves to permit servicing without shutting down sprinkler piping, 

bypass valve for quick filling, pressure regulator or switch to maintain pressure, 
strainer, pressure ratings with 14- to 60-psig adjustable range, and 300-psig outlet 
pressure. 

6. Air Compressor: 
a. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
1) Gast Manufacturing Inc. 
2) General Air Products, Inc, 
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3) Viking Corporation. 
b. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 

published by FM Global, listing. 
c. Motor Horsepower:  Fractional. 
d. Power:  120-V ac, 60 Hz, single phase. 

C. Automatic (Ball Drip) Drain Valves: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. AFAC Inc. 
b. Reliable Automatic Sprinkler Co., Inc. 
c. Tyco Fire & Building Products LP. 

2. Standard:  UL 1726. 
3. Pressure Rating:  175 psig minimum. 
4. Type:  Automatic draining, ball check. 
5. Size:  NPS 3/4. 
6. End Connections:  Threaded. 

2.8 SPRINKLER SPECIALTY PIPE FITTINGS 

A. General Requirements for Dry-Pipe-System Fittings:  UL listed for dry-pipe service. 

B. Branch Outlet Fittings: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Anvil International, Inc. 
b. National Fittings, Inc. 
c. Shurjoint Piping Products. 
d. Tyco Fire & Building Products LP. 
e. Victaulic Company. 

2. Standard:  UL 213. 
3. Pressure Rating:  300 psig. 
4. Body Material:  Ductile-iron housing with EPDM seals and bolts and nuts. 
5. Type:  Mechanical-T and -cross fittings. 
6. Configurations:  Snap-on and strapless, ductile-iron housing with branch outlets. 
7. Size:  Of dimension to fit onto sprinkler main and with outlet connections as required to 

match connected branch piping. 
8. Branch Outlets:  Grooved, plain-end pipe, or threaded. 

C. Flow Detection and Test Assemblies: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. AGF Manufacturing Inc. 
b. Reliable Automatic Sprinkler Co., Inc. 
c. Tyco Fire & Building Products LP. 
d. Victaulic Company. 

2. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

3. Pressure Rating:  300 psig. 
4. Body Material:  Cast- or ductile-iron housing with orifice, sight glass, and integral test 

valve. 
5. Size:  Same as connected piping. 
6. Inlet and Outlet:  Threaded. 
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D. Branch Line Testers: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Elkhart Brass Mfg. Company, Inc. 
b. Fire-End & Croker Corporation. 
c. Potter Roemer. 

2. Standard:  UL 199. 
3. Pressure Rating:  175 psig minimum. 
4. Body Material:  Brass. 
5. Size:  Same as connected piping. 
6. Inlet:  Threaded. 
7. Drain Outlet:  Threaded and capped. 
8. Branch Outlet:  Threaded, for sprinkler. 

E. Sprinkler Inspector's Test Fittings: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. AGF Manufacturing Inc. 
b. Triple R Specialty. 
c. Tyco Fire & Building Products LP. 
d. Victaulic Company. 
e. Viking Corporation. 

2. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

3. Pressure Rating:  300 psig. 
4. Body Material:  Cast- or ductile-iron housing with sight glass. 
5. Size:  Same as connected piping. 
6. Inlet and Outlet:  Threaded. 

F. Adjustable Drop Nipples: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. CECA, LLC. 
b. Corcoran Piping System Co. 
c. Merit Manufacturing; a division of Anvil International, Inc. 

2. Standard:  UL 1474. 
3. Pressure Rating:  300 psig. 
4. Body Material:  Steel pipe with EPDM O-ring seals. 
5. Size:  Same as connected piping. 
6. Length:  Adjustable. 
7. Inlet and Outlet:  Threaded. 

G. Flexible, Sprinkler Hose Fittings: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Fivalco Inc. 
b. FlexHead Industries, Inc. 
c. Gateway Tubing, Inc. 

2. Standard:  UL 1474. 
3. Type:  Flexible hose for connection to sprinkler, and with bracket for connection to ceiling 

grid. 
4. Pressure Rating:  300 psig. 
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5. Size:  Same as connected piping, for sprinkler. 

2.9 SPRINKLERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. AFAC Inc. 
2. Globe Fire Sprinkler Corporation. 
3. Reliable Automatic Sprinkler Co., Inc. 
4. Tyco Fire & Building Products LP. 
5. Venus Fire Protection Ltd. 
6. Victaulic Company. 
7. Viking Corporation. 

B. General Requirements: 
1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 

published by FM Global, listing. 
2. Pressure Rating for Residential Sprinklers:  175 psig maximum. 
3. Pressure Rating for Automatic Sprinklers:  175 psig minimum. 
4. Pressure Rating for High-Pressure Automatic Sprinklers:  300 psig. 

C. Automatic Sprinklers with Heat-Responsive Element: 
1. Nonresidential Applications:  UL 199. 
2. Characteristics:  Nominal 1/2-inch orifice with discharge coefficient K of 5.6, and for 

"Ordinary" temperature classification rating unless otherwise indicated or required by 
application. 

D. Sprinkler Finishes: 
1. Chrome plated. 
2. Bronze. 
3. Painted. 

E. Special Coatings: 
1. Wax. 
2. Lead. 
3. Corrosion-resistant paint. 

F. Sprinkler Escutcheons:  Materials, types, and finishes for the following sprinkler mounting 
applications.  Escutcheons for concealed, flush, and recessed-type sprinklers are specified with 
sprinklers. 
1. Ceiling Mounting:  Chrome-plated steel, two piece, with 1-inch vertical adjustment. 
2. Sidewall Mounting:  Chrome-plated steel, one piece, flat. 

G. Sprinkler Guards: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Reliable Automatic Sprinkler Co., Inc. 
b. Tyco Fire & Building Products LP. 
c. Victaulic Company. 
d. Viking Corporation. 

2. Standard:  UL 199. 
3. Type:  Wire cage with fastening device for attaching to sprinkler. 
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2.10 ALARM DEVICES 

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

B. Electrically Operated Alarm Bell: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Fire-Lite Alarms; a Honeywell company. 
b. Notifier; a Honeywell company. 
c. Potter Electric Signal Company. 

2. Standard:  UL 464. 
3. Type:  Vibrating, metal alarm bell. 
4. Size:  6-inch minimum diameter. 
5. Finish:  Red-enamel factory finish, suitable for outdoor use. 

C. Pressure Switches: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. AFAC Inc. 
b. Barksdale, Inc. 
c. Detroit Switch, Inc. 
d. Potter Electric Signal Company. 
e. System Sensor; a Honeywell company. 
f. Tyco Fire & Building Products LP. 
g. United Electric Controls Co. 
h. Viking Corporation. 

2. Standard:  UL 346. 
3. Type:  Electrically supervised water-flow switch with retard feature. 
4. Components:  Single-pole, double-throw switch with normally closed contacts. 
5. Design Operation:  Rising pressure signals water flow. 

D. Valve Supervisory Switches: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Fire-Lite Alarms; a Honeywell company. 
b. Kennedy Valve; a division of McWane, Inc. 
c. Potter Electric Signal Company. 
d. System Sensor; a Honeywell company. 

2. Standard:  UL 346. 
3. Type:  Electrically supervised. 
4. Components:  Single-pole, double-throw switch with normally closed contacts. 
5. Design:  Signals that controlled valve is in other than fully open position. 

2.11 MANUAL CONTROL STATIONS 

A. Description:  UL listed or FM Global approved, hydraulic operation, with union, NPS 1/2 pipe 
nipple, and bronze ball valve.  Include metal enclosure labeled "MANUAL CONTROL 
STATION" with operating instructions and cover held closed by breakable strut to prevent 
accidental opening. 
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2.12 CONTROL PANELS 

A. Description:  Single-area, two-area, or single-area cross-zoned type control panel as indicated, 
including NEMA ICS 6, Type 1 enclosure, detector, alarm, and solenoid-valve circuitry for 
operation of deluge valves.  Panels contain power supply; battery charger; standby batteries; 
field-wiring terminal strip; electrically supervised solenoid valves and polarized fire-alarm bell; 
lamp test facility; single-pole, double-throw auxiliary alarm contacts; and rectifier. 
1. Panels:  UL listed and FM Global approved when used with thermal detectors and 

Class A detector circuit wiring.  Electrical characteristics are 120-V ac, 60 Hz, with 24-V 
dc rechargeable batteries. 

2. Manual Control Stations:  Electric operation, metal enclosure, labeled "MANUAL 
CONTROL STATION" with operating instructions and cover held closed by breakable 
strut to prevent accidental opening. 

3. Manual Control Stations:  Hydraulic operation, with union, NPS 1/2 pipe nipple, and 
bronze ball valve.  Include metal enclosure labeled "MANUAL CONTROL STATION" with 
operating instructions and cover held closed by breakable strut to prevent accidental 
opening. 

2.13 PRESSURE GAGES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. AMETEK, Inc.; U.S. Gauge Division. 
2. Ashcroft, Inc. 
3. Brecco Corporation. 
4. WIKA Instrument Corporation. 

B. Standard:  UL 393. 

C. Dial Size:  3-1/2- to 4-1/2-inch diameter. 

D. Pressure Gage Range:  0 to 300 psig. 

E. Water System Piping Gage:  Include "WATER" or "AIR/WATER" label on dial face. 

F. Air System Piping Gage:  Include retard feature and "AIR" or "AIR/WATER" label on dial face. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for system 
design calculations required in "Quality Assurance" Article. 

B. Report test results promptly and in writing. 

3.2 WATER-SUPPLY CONNECTIONS 

A. Connect sprinkler piping to building's interior standpipe water-distribution piping. 

B. Install shutoff valve, pressure gage, drain, and other accessories indicated at connection to 
water-distribution piping. 

C. Install shutoff valve, check valve, pressure gage, and drain at connection to water supply. 



JMA 2010185 
 

 RP D0008069A JMA 2010185 CCDC Control Room Upgrades: Phase II 
April 28, 2011 
July 20, 2011 – Addendum 2 

21 13 16 – 13 Dry-pipe Sprinkler Systems 

3.3 PIPING INSTALLATION 

A. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general 
location and arrangement of piping.  Install piping as indicated, as far as practical. 
1. Deviations from approved working plans for piping require written approval from 

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

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

C. Install seismic restraints on piping.  Comply with requirements in NFPA 13 for seismic-restraint 
device materials and installation. 

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

E. Install unions adjacent to each valve in pipes NPS 2 and smaller. 

F. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 
equipment having NPS 2-1/2 and larger end connections. 

G. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, 
and sized and located according to NFPA 13. 

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

I. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when 
sprinkler piping is connected to standpipes. 

J. Install automatic (ball drip) drain valves to drain piping between fire-department connections 
and check valves.  Drain to floor drain or to outside building. 

K. Connect compressed-air supply to dry-pipe sprinkler piping. 

L. Connect air compressor to the following piping and wiring: 
1. Pressure gages and controls. 
2. Electrical power system. 
3. Fire-alarm devices, including low-pressure alarm. 

M. Install alarm devices in piping systems. 

N. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with 
requirements in NFPA 13 for hanger materials. 

O. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of 
each standpipe.  Include pressure gages with connection not less than NPS 1/4 and with soft 
metal seated globe valve, arranged for draining pipe between gage and valve.  Install gages to 
permit removal, and install where they will not be subject to freezing. 

P. Drain dry-pipe sprinkler piping. 

Q. Pressurize and check dry-pipe sprinkler system piping and air-pressure maintenance devices. 
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R. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 
for sleeves specified in Section 21 05 17 "Sleeves and Sleeve Seals for Fire-Suppression 
Piping." 

S. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Section 21 05 17 "Sleeves and Sleeve Seals for Fire-
Suppression Piping." 

T. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Section 21 05 18 "Escutcheons for Fire-Suppression 
Piping." 

3.4 JOINT CONSTRUCTION 

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that 
have finish and pressure ratings same as or higher than system's pressure rating for 
aboveground applications unless otherwise indicated. 

B. Install unions adjacent to each valve in pipes NPS 2 and smaller. 

C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 
equipment having NPS 2-1/2 and larger end connections. 

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

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

F. Flanged Joints:  Select appropriate gasket material in size, type, and thickness suitable for 
water service.  Join flanges with gasket and bolts according to ASME B31.9. 

G. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 
1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

H. Steel-Piping, Cut-Grooved Joints:  Cut square-edge groove in end of pipe according to 
AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe 
and grooved-end fittings according to AWWA C606 for steel-pipe joints. 

I. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube Handbook," 
"Brazed Joints" Chapter. 

J. Copper-Tubing Grooved Joints:  Roll rounded-edge groove in end of tube according to 
AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join copper tube 
and grooved-end fittings according to AWWA C606 for steel-pipe grooved joints. 

K. Extruded-Tee Connections:  Form tee in copper tube according to ASTM F 2014.  Use tool 
designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, 
and braze branch tube into collar. 

L. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both 
piping systems. 
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3.5 VALVE AND SPECIALTIES INSTALLATION 

A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and 
specialties according to NFPA 13 and authorities having jurisdiction. 

B. Install listed fire-protection shutoff valves supervised open, located to control sources of water 
supply except from fire-department connections.  Install permanent identification signs 
indicating portion of system controlled by each valve. 

C. Install check valve in each water-supply connection.  Install backflow preventers instead of 
check valves in potable-water-supply sources. 

D. Specialty Valves: 
1. General Requirements:  Install in vertical position for proper direction of flow, in main 

supply to system. 
2. Dry-Pipe Valves:  Install trim sets for air supply, drain, priming level, alarm connections, 

ball drip valves, pressure gages, priming chamber attachment, and fill-line attachment. 
a. Install air compressor and compressed-air supply piping. 
b. Air-Pressure Maintenance Device:  Install shutoff valves to permit servicing without 

shutting down sprinkler system; bypass valve for quick system filling; pressure 
regulator or switch to maintain system pressure; strainer; pressure ratings with 14- 
to 60-psig adjustable range; and 175-psig maximum inlet pressure. 

c. Install compressed-air supply piping from building's compressed-air piping system. 

3.6 SPRINKLER INSTALLATION 

A. Install sprinklers in suspended ceilings in center of narrow dimension of acoustical ceiling 
panels. 

B. Install dry-type sprinklers with water supply from heated space.  Do not install pendent or 
sidewall, wet-type sprinklers in areas subject to freezing. 

C. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid. 

3.7 IDENTIFICATION 

A. Install labeling and pipe markers on equipment and piping according to requirements in 
NFPA 13. 

B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for 
identification specified in Section 26 05 53 "Identification for Electrical Systems." 

3.8 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

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

until no leaks exist. 
2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 

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

Chapter. 
4. Energize circuits to electrical equipment and devices. 
5. Start and run air compressors. 
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6. Coordinate with fire-alarm tests.  Operate as required. 
7. Coordinate with fire-pump tests.  Operate as required. 
8. Verify that equipment hose threads are same as local fire-department equipment. 

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

D. Prepare test and inspection reports. 

3.9 CLEANING 

A. Clean dirt and debris from sprinklers. 

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

3.10 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain specialty valves. 

3.11 PIPING SCHEDULE 

A. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified 
fittings. 

B. Copper-tube, extruded-tee connections may be used for tee branches in copper tubing instead 
of specified copper fittings.  Branch-connection joints must be brazed. 

C. Standard-pressure, dry-pipe sprinkler system, NPS 2 and smaller, shall be one of the following:  
1. Standard-weight or Schedule 30, galvanized-steel pipe with threaded ends; galvanized, 

gray-iron threaded fittings; and threaded joints. 
2. Standard-weight or Schedule 30, galvanized-steel pipe with cut-grooved ends; 

galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel 
piping; and grooved joints. 

3. Type L, hard copper tube with plain ends; wrought-copper solder-joint fittings; and brazed 
joints. 

D. Standard-pressure, dry-pipe sprinkler system, NPS 2-1/2 to NPS 4, shall be one of the 
following:  
1. Standard-weight or Schedule 30, galvanized-steel pipe with threaded ends; galvanized, 

gray-iron threaded fittings; and threaded joints. 
2. Standard-weight or Schedule 30, galvanized-steel pipe with cut-grooved ends; 

galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel 
piping; and grooved joints. 

3.12 SPRINKLER SCHEDULE 

A. Use sprinkler types in subparagraphs below for the following applications: 
1. Rooms without Ceilings:  Upright sprinklers. 
2. Rooms with Suspended Ceilings:  Dry flush sprinklers. 
3. Wall Mounting:  Dry sidewall sprinklers. 
4. Special Applications:  Extended-coverage and quick-response sprinklers where required 

by the authority having jurisdiction. 

B. Provide sprinkler types in subparagraphs below with finishes indicated. 
1. Concealed Sprinklers:  Rough brass, with factory-painted white cover plate. 
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2. Flush Sprinklers:  Bright chrome, with painted white escutcheon. 
3. Recessed Sprinklers:  Bright chrome, with bright chrome escutcheon. 
4. Upright, Pendent, and Sidewall Sprinklers:  Chrome plated in finished spaces exposed to 

view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed 
to acids, chemicals, or other corrosive fumes. 

END OF SECTION  
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SECTION 21 22 00 
 

CLEAN-AGENT FIRE-EXTINGUISHING SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Piping and piping specialties. 
2. Extinguishing-agent containers. 
3. Extinguishing agent. 
4. Detection and alarm devices. 
5. Control and alarm panels. 
6. Accessories. 
7. Connection devices for and wiring between system components. 
8. Connection devices for power and integration into building's fire-alarm system. 

1.3 DEFINITIONS 

A. ATS:  Acceptance Testing Specifications. 

B. EPO:  Emergency Power Off. 

1.4 ACTION SUBMITTALS 

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

B. Shop Drawings:  For clean-agent fire-extinguishing system signed and sealed by a qualified 
professional, as required by the State of Nevada Fire Marshall’s Office. 
1. Include plans, elevations, sections, details, and attachments to other work. 
2. Include design calculations. 
3. Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

4. Wiring Diagrams:  For power, signal, and control wiring. 

C. Delegated-Design Submittal:  For clean-agent fire-extinguishing system signed and sealed by 
the qualified professional engineer. 
1. Indicate compliance with performance requirements and design criteria, including 

analysis data. 
2. Include design calculations for weight, volume, and concentration of extinguishing agent 

required for each hazard area. 
3. Indicate the Following on Reflected Ceiling Plans: 

a. Ceiling penetrations and ceiling-mounted items. 
b. Extinguishing-agent containers if mounted above floor, piping and discharge 

nozzles, detectors, and accessories. 
c. Method of attaching hangers to building structure. 
d. Other ceiling-mounted items including light fixtures, diffusers, grilles, speakers, 

sprinklers, and access panels. 
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4. Indicate the Following on Occupied Work Area Plans: 
a. Controls and alarms. 
b. Extinguishing-agent containers, piping and discharge nozzles if mounted in space, 

detectors, and accessories. 
c. Equipment and furnishings. 

5. Indicate the Following on Access Floor Space Plans: 
a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and 

accessories. 
b. Method of supporting piping. 

6. Indicate the Following on Ceiling Plans: 
a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and 

accessories. 
b. Method of supporting piping. 
c. Other equipment located in the ceiling space that is being protected including 

sprinkler piping, HVAC equipment, raceways, or conduit. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Sprinkler systems, drawn to scale, on which the following items are 
shown and coordinated with each other, using input from Installers of the items involved: 
1. Domestic water piping. 
2. Items Penetrating Finished Ceiling Include the Following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Distribution nozzles. 

B. Permit Approved Drawings:  Working plans, prepared according to NFPA 2001, that have been 
approved by authorities having jurisdiction.  Include design calculations. 

C. Seismic Qualification Certificates:  For extinguishing-agent containers and control panels from 
manufacturer. 
1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 
2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 

and describe mounting and anchorage provisions. 
3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements. 

D. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For special agent system to include in emergency, 
operation, and maintenance manuals. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.  Deliver extra materials to 
Owner. 
1. Detection Devices:  Not less than 20 percent of amount of each type installed. 
2. Container Valves:  Not less than 10 percent of amount of each size and type installed. 
3. Nozzles:  Not less than 20 percent of amount of each type installed. 
4. Extinguishing Agent:  Not less than 100 percent of amount installed in largest hazard 

area.  Include pressure-rated containers with valves. 
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1.8 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. FM Global Compliance:  Provide components that are FM Approved and that are listed in FM 
Global's "Approval Guide." 

C. UL Compliance:  Provide equipment listed in UL's "Fire Protection Equipment Directory." 

PART 2 - PRODUCTS 

2.1 CLEAN-AGENT SYSTEMS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Chemetron Fire Systems; a UTC Fire & Security company. 
2. Fike Corporation. 
3. Pyro-Chem. 

B. Description:  Clean-agent fire-extinguishing system shall be an engineered system for total 
flooding of the hazard area including the room cavity above the ceiling, below the ceiling, and 
below the raised floor.  System includes separate zones above and below the ceiling and 
beneath the raised floor.  If smoke is detected below the raised floor, extinguishing agent shall 
be discharged in the underfloor zone only.  If smoke is detected below the ceiling, extinguishing 
agent shall be discharged in zones above and below the ceiling and below the floor.  If smoke is 
detected above the ceiling, extinguishing agent shall be discharged in the zone above the 
ceiling only. 

C. Delegated Design:  Design clean-agent fire-extinguishing system and obtain approval from 
authorities having jurisdiction.  Design system for Class A, B, and C fires as appropriate for 
areas being protected, and include safety factor.  Use clean agent indicated and in 
concentration suitable for normally occupied areas. 

D. Performance Requirements:  Discharge HFC 227ea within 10 seconds and maintain 7.1 percent 
concentration by volume at 70 deg F for 10-minute holding time in hazard areas. 
1. HFC 227ea concentration in hazard areas greater than 9.0 percent immediately after 

discharge or less than 5.8 percent throughout holding time will not be accepted without 
written authorization from Owner and authorities having jurisdiction. 

2. System Capabilities:  Minimum 620-psig calculated working pressure and 360-psig initial 
charging pressure. 

E. Performance Requirements:  Discharge FK-5-1-12 within 10 seconds and maintain 6.6 percent 
concentration by volume at 70 deg F for 10-minute holding time in hazard areas. 
1. FK-5-1-12 concentration in hazard areas greater than 10.0 percent immediately after 

discharge or less than 6.5 percent throughout holding time will not be accepted without 
written authorization from Owner and authorities having jurisdiction. 

2. System Capabilities:  Minimum 620-psig calculated working pressure and 360-psig initial 
charging pressure. 

F. Performance Requirements:  Discharge IG-541 within 60 seconds and maintain 38 percent 
concentration by volume at 70 deg F for 10-minute holding time in hazard areas. 
1. IG-541 concentration in hazard areas greater than 40 percent immediately after 

discharge or less than 32 percent throughout holding time will not be accepted without 
written authorization from Owner and authorities having jurisdiction. 
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2. System Capabilities:  Minimum 2175-psig calculated working pressure upstream from 
orifice union, minimum 1000-psig calculated working pressure downstream from orifice 
union, and 2175-psig initial charging pressure. 

G. Cross-Zoned Detection:  Devices located in two separate zones.  Sound alarm on activating 
single-detection device, and discharge extinguishing agent on actuating single-detection device 
in other zone. 

H. Verified Detection:  Devices located in single zone.  Sound alarm on activating single-detection 
device, and discharge extinguishing agent on actuating second-detection device. 

I. System Operating Sequence: 
1. Actuating First Detector:  Visual indication on annunciator panel.  Energize audible and 

visual alarms (slow pulse), shut down air-conditioning and ventilating systems serving 
protected area, close doors in protected area, and send signal to fire-alarm system. 

2. Actuating Second Detector:  Visual indication on annunciator panel.  Energize audible 
and visual alarms (fast pulse), shut down power to protected equipment, start time delay 
for extinguishing-agent discharge for 30 seconds, and discharge extinguishing agent.  On 
agent discharge, release preaction valve to allow water to fill sprinkler system. 

3. Extinguishing-agent discharge will operate audible alarms and strobe lights inside and 
outside the protected area. 

J. System Operating Sequence:  System shall be cross-zoned, air-sampling detectors and 
photoelectric detectors reporting to a fully programmable microprocessor-based control panel 
programmed to operate as follows: 
1. If one photoelectric detector and air-sampling detector reaches the third detection level 

(Fire 1), agent discharge will be initiated as described for the third detection level (Fire 1) 
below. 

2. Air-Sampling System: 
a. First Detection Level (Alert):  Mild audible and visual indication on annunciator 

panel.  Strobe lights flash slowly in the protected area. 
b. Second Detection Level (Action):  Strong audible and visual indication on 

annunciator panel.  Strobe lights flash rapidly in the protected area. 
c. Third Detection Level (Fire 1):  Strong audible and visual indication on annunciator 

panel.  Energize horn(s), bell(s), and strobe light(s) in the protected area and 
outside entry doors.  Shut down air-conditioning and ventilating systems serving 
the protected area, and close doors in the protected area.  Send signal to fire-
alarm system, initiate 30-second time delay for extinguishing-agent discharge, and 
discharge extinguishing agent.  At agent discharge, terminate power to equipment 
in the protected area, and release preaction valve to allow water flow to sprinkler 
system. 

d. Fourth Detection Level (Fire 2):  Same as Fire 1. 

K. Manual stations shall immediately discharge extinguishing agent when activated. 

L. Operating abort switches will delay extinguishing-agent discharge while being activated, and 
switches must be reset to prevent agent discharge.  Release of hand pressure on the switch will 
cause agent discharge if the time delay has expired. 

M. EPO:  Will terminate power to protected equipment immediately on actuation. 

N. Low-Agent Pressure Switch:  Initiate trouble alarm if sensing less than set pressure. 

O. Power Transfer Switch:  Transfer from normal to stand-by power source. 
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P. Seismic Performance:  Fire-suppression piping and containers shall withstand the effects of 
earthquake motions determined according to ASCE/SEI 7. 
1. The term "withstand" means "the unit will remain in place without separation of any parts 

from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 

2.2 PIPING MATERIALS 

A. See "HFC 227ea Agent Piping Applications" Article for applications of pipe, tube, fitting, and 
joining materials. 

B. Piping, Valves, and Discharge Nozzles:  Comply with types and standards listed in NFPA 2001, 
Section "Distribution," for charging pressure of system. 

2.3 PIPE AND FITTINGS 

A. Steel Pipe:  ASTM A 53/A 53M, Type S, Grade B or ASTM A 106/A 106M, Grade A; 
Schedule 40, Schedule 80, and Schedule 160, seamless steel pipe. 
1. Threaded Fittings: 

a. Malleable-Iron Fittings:  ASME B16.3, Class 300. 
b. Flanges and Flanged Fittings:  ASME B16.5, Class 300 unless Class 600 is 

indicated. 
c. Fittings Working Pressure:  620 psig minimum. 
d. Flanged Joints:  Class 300 minimum. 

2. Forged-Steel Welding Fittings:  ASME B16.11, Class 3000, socket pattern. 
3. Steel, Grooved-End Fittings:  FM Approved and NRTL listed, ASTM A 47/A 47M 

malleable iron or ASTM A 536 ductile iron, with dimensions matching steel pipe and ends 
factory grooved according to AWWA C606. 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 
contents. 
1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless 

thickness or specific material is indicated. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel. 

D. Welding Filler Metals:  Comply with AWS D10.12M/D10.12 for welding materials appropriate for 
wall thickness and chemical analysis of steel pipe being welded. 

E. Steel, Keyed Couplings:  UL 213, AWWA C606, approved or listed for clean-agent service, and 
matching steel-pipe dimensions.  Include ASTM A 536, ductile-iron housing, rubber gasket, and 
steel bolts and nuts. 

2.4 VALVES 

A. General Valve Requirements: 
1. UL listed or FM Approved for use in fire-protection systems. 
2. Compatible with type of clean agent used. 

B. Container Valves:  With rupture disc or solenoid and manual-release lever, capable of 
immediate and total agent discharge and suitable for intended flow capacity. 

C. Valves in Sections of Closed Piping and Manifolds:  Fabricate to prevent entrapment of liquid, or 
install valve and separate pressure relief device. 
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D. Valves in Manifolds:  Check valve; installed to prevent loss of extinguishing agent when 
container is removed from manifold. 

2.5 EXTINGUISHING-AGENT CONTAINERS 

A. Description:  Steel tanks complying with ASME Boiler and Pressure Vessel Code:  Section VIII, 
for unfired pressure vessels.  Include minimum working-pressure rating that matches system 
charging pressure, valve, pressure switch, and pressure gage. 
1. Finish:  Manufacturer's standard color, enamel or epoxy paint. 
2. Manifold:  Fabricate with valves, pressure switches, and connections for multiple storage 

containers, as indicated. 
3. Manifold:  Fabricate with valves, pressure switches, selector switch, and connections for 

main- and reserve-supply banks of multiple storage containers. 
4. Storage-Tank Brackets:  Factory- or field-fabricated retaining brackets consisting of steel 

straps and channels; suitable for container support, maintenance, and tank refilling or 
replacement. 

2.6 FIRE-EXTINGUISHING CLEAN AGENT 

A. HFC 227ea Clean Agent:  Heptafluoropropane. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. DuPont. 
b. Great Lakes Chemical Corporation; a Chemtura company. 

2.7 DISCHARGE NOZZLES 

A. Equipment manufacturer's standard one-piece brass or aluminum alloy of type, size, discharge 
pattern, and capacity required for application. 

2.8 MANIFOLD AND ORIFICE UNIONS 

A. Description:  NRTL-listed device with minimum 2175-psig pressure rating, to control flow and 
reduce pressure of IG-541 gas in piping. 
1. NPS 2 and Smaller:  Piping assembly with orifice, sized for system design requirements. 
2. NPS 2-1/2 and Larger:  Piping assembly with nipple, sized for system design 

requirements. 

2.9 CONTROL PANELS 

A. Description:  FM Approved or NRTL listed, including equipment and features required for 
testing, supervising, and operating fire-extinguishing system. 

B. Power Requirements:  120/240-V ac; with electrical contacts for connection to system 
components and fire-alarm system, and transformer or rectifier as needed to produce power at 
voltage required for accessories and alarm devices. 

C. Enclosure:  NEMA ICS 6, Type 1, enameled-steel cabinet. 
1. Mounting:  Recessed flush with surface. 

D. Supervised Circuits:  Separate circuits for each independent hazard area. 
1. Detection circuits equal to the required number of zones, or addressable devices 

assigned to the required number of zones. 
2. Manual pull-station circuit. 
3. Alarm circuit. 
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4. Release circuit. 
5. Abort circuit. 
6. EPO circuit. 

E. Control-Panel Features: 
1. Electrical contacts for shutting down fans, activating dampers, and operating system 

electrical devices. 
2. Automatic switchover to standby power at loss of primary power. 
3. Storage container, low-pressure indicator. 
4. Service disconnect to interrupt system operation for maintenance with visual status 

indication on the annunciator panel. 

F. Annunciator Panel:  Graphic type showing protected, hazard-area plans, as well as locations of 
detectors and abort, EPO, and manual stations.  Include lamps to indicate device-initiating 
alarm, electrical contacts for connection to control panel, and stainless-steel or aluminum 
enclosure. 

G. Standby Power:  Sealed lead calcium or sealed, valve-regulated, recombinant lead acid 
batteries with capacity to operate system for 24 hours and alarm for minimum of 15 minutes.  
Include automatic battery charger that has a varying charging rate between trickle and high 
depending on battery voltage, and that is capable of maintaining batteries fully charged.  Include 
manual voltage control, dc voltmeter, dc ammeter, electrical contacts for connection to control 
panel, automatic transfer switch, and suitable enclosure. 

2.10 DETECTION DEVICES 

A. General Requirements for Detection Devices: 
1. Comply with NFPA 2001, NFPA 72, and UL 268. 
2. 24-V dc, nominal. 

B. Ionization Detectors:  Dual-chamber type, having sampling and referencing chambers, with 
smoke-sensing element. 

C. Photoelectric Detectors:  LED light source and silicon photodiode receiving element. 

D. Remote Air-Sampling Detector System:  Includes air-sampling pipe network, a laser-based 
photoelectric detector, a sample transport fan, and a control unit. 
1. Pipe Network:  CPVC tubing connects control unit with calibrated sampling holes. 
2. Smoke Detector:  Particle-counting type with continuous laser beam.  Sensitivity 

adjustable to a minimum of four preset values. 
3. Sample Transport Fan:  Centrifugal type, creating a minimum static pressure of 0.05-inch 

wg at all sampling ports. 
4. Control Unit:  Multizone unit as indicated on Drawings.  Provides same system power 

supply, supervision, and alarm features as specified for the control panel plus separate 
trouble indication for airflow and detector problems. 

E. Signals to the Central Fire Alarm Control Panel:  Any type of local system trouble is reported to 
the central fire alarm control panel as a composite "trouble" signal.  Alarms on each system 
zone are individually reported to the central fire alarm control panel as separately identified 
zones. 
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2.11 MANUAL STATIONS 

A. General Description:  Semirecessed FM Approved or NRTL listed, with clear plastic hinged 
cover, 120-V ac or low voltage compatible with controls.  Include contacts for connection to 
control panel. 

B. Manual Release:  "MANUAL RELEASE" caption, and red finish.  Unit can manually discharge 
extinguishing agent with operating device that remains engaged until unlocked. 

C. Abort Switch:  "ABORT" caption, momentary contact, with green finish. 

D. EPO Switch:  "EPO" caption, with yellow finish. 

2.12 SWITCHES 

A. Description:  FM Approved or NRTL listed, where available, 120-V ac or low voltage compatible 
with controls.  Include contacts for connection to control panel. 
1. Low-Agent Pressure Switches:  Pneumatic operation. 
2. Power Transfer Switches:  Key-operation selector, for transfer of release circuit signal 

from main supply to reserve supply. 
3. Door Closers:  Magnetic retaining and release device or electrical interlock to cause the 

door operator to drive the door closed. 

2.13 ALARM DEVICES 

A. Description:  Listed and labeled by an NRTL or FM Approved, low voltage, and surface 
mounting.  Comply with requirements in Section 28 31 11 "Digital, Addressable Fire-Alarm 
System" or Section 28 31 12 "Zoned (DC Loop) Fire-Alarm System" for alarm and monitoring 
devices. 

B. Bells:  Minimum 6-inch diameter. 

C. Horns:  90 to 94 dBA. 

D. Strobe Lights:  Translucent lens, with "FIRE" or similar caption. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with hazard-area leakage 
requirements, installation tolerances, and other conditions affecting work performance. 

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

3.2 HFC 227ea agent PIPING APPLICATIONS 

A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and 
accessories and where required for maintenance. 

B. NPS 2 and Smaller:  Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded 
joints. 
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3.3 CLEAN-AGENT PIPING INSTALLATION 

A. Install clean-agent extinguishing piping and other components level and plumb, according to 
manufacturers' written instructions. 

B. Grooved Piping Joints:  Groove pipe ends according to AWWA C606 dimensions.  Assemble 
grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant 
according to manufacturer's written instructions. 

C. Install extinguishing-agent containers anchored to substrate. 

D. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in 
NFPA 2001, Section "Distribution." 
1. Install valves designed to prevent entrapment of liquid, or install pressure relief devices in 

valved sections of piping systems. 
2. Support piping using supports and methods according to NFPA 13. 
3. Install seismic restraints for extinguishing-agent containers and piping systems. 
4. Install control panels, detection system components, alarms, and accessories, complying 

with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," 
as required for supervised system application. 

3.4 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Where installing piping adjacent to equipment, allow space for service and maintenance. 

C. Connect electrical devices to control panel and to building's fire-alarm system.  Electrical power, 
wiring, and devices are specified in Section 28 31 11 "Digital, Addressable Fire-Alarm System" 
or Section 28 31 12 "Zoned (DC Loop) Fire-Alarm System." 

3.5 IDENTIFICATION 

A. Identify system components and equipment.  Comply with requirements for identification 
specified in Section 26 05 53 "Identification for Electrical Systems." 

B. Identify piping, extinguishing-agent containers, other equipment, and panels according to 
NFPA 2001. 

C. Install signs at entry doors for protected areas to warn occupants that they are entering a room 
protected with a clean-agent fire-extinguishing system. 

D. Install signs at entry doors to advise persons outside the room the meaning of the horn(s), 
bell(s), and strobe light(s) outside the protected space. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 

C. Perform tests and inspections. 
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1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

D. Tests and Inspections: 
1. After installing clean-agent extinguishing piping system and after electrical circuitry has 

been energized, test for compliance with requirements. 
2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, 

Sections "Inspection and Test Procedures" and "System Function Tests." Certify 
compliance with test parameters. 

3. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest 
until no leaks exist. 

4. Operational Test:  After electrical circuitry has been energized, start units to confirm 
proper motor rotation and unit operation.  Remove malfunctioning units, replace with new 
units, and retest. 

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

E. Units will be considered defective if they do not pass tests and inspections. 

F. Prepare test and inspection reports. 

3.7 CLEANING 

A. Each pipe section shall be cleaned internally after preparation and before assembly by means 
of swabbing, using a suitable nonflammable cleaner.  Pipe network shall be free of particulate 
matter and oil residue before installing nozzles or discharge devices. 

3.8 SYSTEM FILLING 

A. Preparation: 
1. Verify that piping system installation is completed and cleaned. 
2. Check for complete enclosure integrity. 
3. Check operation of ventilation and exhaust systems. 

B. Filling Procedures: 
1. Fill extinguishing-agent containers with extinguishing agent, and pressurize to indicated 

charging pressure. 
2. Install filled extinguishing-agent containers. 
3. Energize circuits. 
4. Adjust operating controls. 

3.9 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain clean-agent fire-extinguishing systems. 

END OF SECTION  
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