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SECTION 28 31 00 
FIRE DETECTION AND ALARM 

PART 1 - GENERAL 
1.1 DESCRIPTION 

A. This section of the specifications includes the disconnect and removal of ( e ) fire 
alarm devices from (E) AHU’s to be removed and the replacement of new 
devices in the new air handling equipment including furnishing, installation, and 
connection of the fire alarm equipment to form a complete coordinated system 
ready for operation. It shall include, but not be limited to, alarm initiating devices, 
alarm notification appliances, control units, power supplies, and wiring as shown 
on the drawings and specified. The fire alarm system shall not be combined with 
other systems such as building automation, energy management, security, etc. 

B. Fire alarm systems shall comply with requirements of the most recent VA FIRE 
PROTECTION DESIGN MANUAL and NFPA 72 unless variations to NFPA 72 
are specifically identified within these contract documents by the following 
notation: "variation". The design, system layout, document submittal preparation, 
and supervision of installation and testing shall be provided by a technician that 
is certified NICET level III or a registered fire protection engineer. The NICET 
certified technician shall be on site for the supervision and testing of the system. 
Factory engineers from the equipment manufacturer, thoroughly familiar and 
knowledgeable with all equipment utilized, shall provide additional technical 
support at the site as required by the COR or his authorized representative. 
Installers shall have a minimum of 2 years experience installing fire alarm 
systems. 

C. Alarm signals (by device), supervisory signals (by device) and system trouble 
signals (by device not reporting) shall be distinctly transmitted to the main fire 
alarm system control unit located in the building electrical room. 

D. The main fire alarm control unit shall automatically transmit alarm signals to a 
listed central station using a digital alarm communicator transmitter in 
accordance with NFPA 72. 

1.2 SCOPE 
A. Disconnect fire alarm devices from devices from (E) mechanical equipment to be 

removed, label wiring and protect it for connection to the new devices furnished 
with ( N ) HVAC equipment.  Device location and wiring runs shown on the 
drawings are for reference only unless specifically dimensioned. Actual locations 
shall be in accordance with NFPA 72 and this specification. 

B. All existing fire alarm equipment, wiring, devices and sub-systems that are not 
shown to be shall remain in place and fully operational removed. Signaling line 
circuits (SLC) within buildings shall be wired Style 4 in accordance with NFPA 72. 
Individual signaling line circuits shall be limited to covering 22,500 square feet 
(2,090 square meters) of floor space or 3 floors whichever is less. 

1. Notification appliance circuits (NAC) shall be wired Style Y in accordance 
with NFPA 72. 

1.3 RELATED WORK 
A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 
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  Requirements for procedures for submittals.  

B. Section 07 84 00 - FIRESTOPPING. Requirements for fire proofing wall 
penetrations.  

C. Section 23 08 00,  COMISSIONING OF HVAC SYSTEMS. 

D. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC. 

E. Section 23 73 00, INDOOR CENTRAL STATION AIR HANDLING UNITS. 

F. Section 23 74 17, PACKAGED MODULAR CONTROL STATION AIR 
HANDLING UNITS. 

G. Section 23 82 00, CONVECTION HEATING AND COOLING UNITS.  

1.4 SUBMITTALS 
A. General: Submit 5 copies in accordance with Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, AND SAMPLES, and Section 26 05 11, 
REQUIREMENTS FOR Drawings: 

1. Prepare drawings using AutoCAD Release 14 software and include all 
contractors information. Layering shall be by VA criteria as provided by 
the Contracting Officer’s Representative (COR).  Bid drawing files on 
AutoCAD will be provided to the Contractor at the pre-construction 
meeting. The contractor shall be responsible for verifying all critical 
dimensions shown on the drawings provided by VA. 

2. Floor plans: Provide locations of all devices (with device number at each 
addressable device corresponding to control unit programming), 
appliances, equipment, electrical power connections, individual circuits 
and raceway routing,  number, size, and type of raceways and conductors 
in each raceway; conduit fill calculations with cross section area percent 
fill for each type and size of conductor and raceway. Only those devices 
connected and incorporated into the final system shall be on these floor 
plans. Do not show any removed devices on the floor plans. Show all 
interfaces for all fire safety functions. 

3. Connection diagram showing the new devices from new mechanical 
equipment connection to the ( E ) fire alarm panel 

4. Two weeks prior to final inspection, the Contractor shall deliver to the 
COR 3 sets of as-built drawings and one set of the as-built drawing 
computer files (using AutoCAD 2007 or later). As-built drawings (floor 
plans) shall show all new and/or existing conduit used for the fire alarm 
system. 

B. Manuals: 

1. Submit simultaneously with the shop drawings, companion copies of 
complete maintenance and operating manuals including technical data 
sheets for all items used in the system, power requirements, device wiring 
diagrams, dimensions, and information for ordering replacement parts. 

a. Wiring diagrams shall have their terminals identified to facilitate 
installation, operation, expansion and maintenance. 
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b. Wiring diagrams shall indicate internal wiring for each item of 
equipment and the interconnections between the items of 
equipment. 

c. Provide a clear and concise description of operation that gives, in 
detail, the information required to properly operate, inspect, test 
and maintain the equipment and system. Provide all 
manufacturer's installation limitations including but not limited to 
circuit length limitations. 

1.5 WARRANTY 
A. All work performed and all material and equipment furnished under this contract 

shall be free from defects and shall remain so for a period of one year from the 
date of acceptance of the entire installation by the Contracting Officer. 

1.6 APPLICABLE PUBLICATIONS 
A. The publications listed below (including amendments, addenda, revisions, 

supplements and errata) form a part of this specification to the extent referenced. 
The publications are referenced in text by the basic designation only and the 
latest editions of these publications shall be applicable. 

B. National Fire Protection Association (NFPA): 

NFPA 13 ................Standard for the Installation of Sprinkler Systems, 2010 
edition 

NFPA 14 ................ Standard for the Installation of Standpipes and Hose 
Systems, 2010 edition 

NFPA 20 ................ Standard for the Installation of Stationary Pumps for Fire 
Protection, 2010 edition 

NFPA 70 ................... National Electrical Code (NEC), 2014 edition 

NFPA 72 ................... National Fire Alarm Code, 2013 edition 

NFPA 90A-2012 ........ Standard for the installation of Air Conditioning and 
Ventilating Systems  

NFPA 101-2012 ........ Life Safety code  

 

PART 2 - PRODUCTS  
2.1 EQUIPMENT AND MATERIALS, GENERAL 

A. All equipment and components shall be new and the manufacturer's current 
model. All equipment shall be tested and listed by Underwriters Laboratories, Inc. 
or Factory Mutual Research Corporation for use as part of a fire alarm system. 
The authorized representative of the manufacturer of the major equipment shall 
certify that the installation complies with all manufacturers’ requirements and that 
satisfactory total system operation has been achieved. 

2.2 CONDUIT, BOXES, AND WIRE 
A. Conduit shall be in accordance with Division 26: Electrical  

1. All new conduits shall be installed in accordance with NFPA 70. 
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2. Conduit fill shall not exceed 40 percent of interior cross sectional area. 

3. All new conduits shall be 3/4 inch (19 mm) minimum. 

B. Wire: 

1. Wiring shall be in accordance with NEC article 760, All wires shall be 
color coded. Number and size of conductors shall be as recommended by 
the fire alarm system manufacturer, but not less than 18 AWG for 
initiating device circuits and 14 AWG for notification device circuits. 

2.3 ALARM INITIATING DEVICES 
A. Smoke Detectors: 

1. Smoke detectors shall be photoelectric type and UL listed for use with the 
fire alarm control unit being furnished. 

2. Smoke detectors shall be addressable type complying with applicable UL 
Standards for system type detectors. Smoke detectors shall be installed 
in accordance with the manufacturer's recommendations and NFPA 72. 

3. Detectors shall have an indication lamp to denote an alarm condition.  
Provide remote indicator lamps and identification plates where detectors 
are concealed from view. Locate the remote indicator lamps and 
identification plates flush mounted on walls so they can be observed from 
a normal standing position. 

4. All spot type and duct type detectors installed shall be of the photoelectric 
type. 

5. Photoelectric detectors shall be factory calibrated and readily field 
adjustable. The sensitivity of any photoelectric detector shall be factory 
set at 3.0 plus or minus 0.25 percent obscuration per foot. 

6. Detectors shall provide a visual trouble indication if they drift out of 
sensitivity range or fail internal diagnostics. Detectors shall also provide 
visual indication of sensitivity level upon testing. Detectors, along with the 
fire alarm control units shall be UL listed for testing the sensitivity of the 
detectors. 

B. Duct Smoke Detectors: 

1. Duct smoke detectors shall be provided and connected by way of an 
address reporting interface device. Detectors shall be provided with an 
approved duct housing mounted exterior to the duct, and shall have 
perforated sampling tubes extending across the full width of the duct (wall 
to wall). Detector placement shall be such that there is uniform airflow in 
the cross section of the duct. 

2. Interlocking with fans shall be provided in accordance with NFPA 90A and 
as specified hereinafter under Part 3.2, "TYPICAL OPERATION".  

3. Provide remote indicator lamps, key test stations and identification 
nameplates (e.g. "DUCT SMOKE DETECTOR AHU-X") for all duct 
detectors. Locate key test stations in plain view on walls or ceilings so 
that they can be observed and operated from a normal standing position. 
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PART 3 - EXECUTION 
3.1 INSTALLATION: 

A. Installation shall be in accordance with NFPA 70, 72, 90A, and 101 as shown on 
the drawings, and as recommended by the major equipment manufacturer. Fire 
alarm wiring shall be installed in conduit. All conduit and wire shall be installed in 
accordance with, Electrical Division 26 all penetrations of smoke and fire barriers 
shall be protected as required by Section 07 84 00, FIRESTOPPING. 

B. All conduits, junction boxes, conduit supports and hangers shall be concealed in 
finished areas and may be exposed in unfinished areas. 

C. All new and reused exposed conduits shall be painted in accordance with 
Section 09 91 00, PAINTING to match surrounding finished areas and red in 
unfinished areas.  

D. All fire detection and alarm system devices, control units and remote 
annunciators shall be flush mounted when located in finished areas and may be 
surface mounted when located in unfinished areas. Exact locations are to be 
approved by the COR. 

E. Coordinate installation of new duct smoke detectors for equipment furnished 
under related sections listed in this section in paragraph 1.3. 

3.2 TYPICAL OPERATION 
A. Operation of duct smoke detectors shall cause a system supervisory condition 

and shut down the ventilation system and close the associated smoke dampers 
as appropriate. 

B. Alarm verification shall not be used for smoke detectors installed for the purpose 
of early warning. 

3.3 TESTS 
A. When the systems have been completed and prior to the scheduling of the final 

inspection, furnish testing equipment and perform the following tests in the 
presence of the COR. When any defects are detected, make repairs or install 
replacement components, and repeat the tests until such time that the complete 
fire alarm systems meets all contract requirements. After the system has passed 
the initial test and been approved by the COR, the contractor may request a final 
inspection. 

1. Before energizing the cables and wires, check for correct connections 
and test for short circuits, ground faults, continuity, and insulation. 

2. Test the insulation on all installed cable and wiring by standard methods 
as recommended by the equipment manufacturer.  

3. Open each alarm initiating and notification circuit to see if trouble signal 
actuates. 

4. Ground each alarm initiation and notification circuit and verify response of 
trouble signals. 

 

END OF SECTION 28 31 00 
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