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SECTION 28 3100 - FIRE DETECTION AND ALARM (ADDRESSABLE)

PART 1 - GENERAL

1.1 SUMMARY

A. Provide a new, complete, operative, coordinated, and tested non-coded, intelligent addressable fire 
detection and alarm system in accordance with the Specifications and Drawings.

B. Drawings are diagrammatic in character and do not necessarily indicate every required piece of 
equipment and device.  Items not specifically mentioned in the specification or noted on the 
Drawings, but which are necessary to make a complete working installation in accordance with code 
requirements of the Authority Having Jurisdiction shall be included.

C. Circuit Designation for IDC:  Class A (Style D). 

D. Circuit Designation for SLC:  Class A (Style 6). 

E. Circuit Designation for NAC:  Class A (Style Z).

F. The system shall electrically supervise the integrity of conductors and equipment.

G. Provide auxiliary devices and modules, relays, power supplies, wiring, and accessories as required 
to achieve proper system features and sequence of operation.

1.2 DEFINITION

A. FACP:  Fire Alarm Control Panel.

B. FARA:  Fire Alarm Remote Annunciator.

C. IDC:  Initiating Device Circuit.

D. LCD:  Liquid Crystal Display.

E. LED:  Light Emitting Diode.

F. NAC:  Notification Appliance Circuit.

G. SLC:  Signaling Line Circuit.

1.3 DESIGN RESPONSIBILITY

A. Designer must meet the qualifications of the Authority Having Jurisdiction.

B. Design intelligent addressable fire detection and alarm system in accordance with requirements of 
the Authority Having Jurisdiction.

C. The design shall include the following Owner required features which may be in excess of the 
requirements of the Authority Having Jurisdiction:
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1. Manual pull stations at every exit from every floor.  Travel distance to manual pull stations 
shall not exceed 200 feet (60.96 m).

D. Coordinate design with full set of construction documents and any revision.

1.4 SUBMITTALS

A. Product Data: Manufacturer's descriptive catalog literature.

B. Submit preliminary layout showing only device locations for review by Engineer.  Furnish additional 
devices where required by coordination, even though quantity may exceed code requirements.  

C. Submittals:  Include the following:

1. FACP:  Full scale representation showing components, indicating lights, switches, and 
terminations layout.

2. FARA:  Full scale representation(s).
3. Graphic Map:  Full scale representation.
4. Riser Wiring Diagrams.
5. Wiring and Control Diagrams:  For each annunciator and device furnished, and show 

interfacing with fans, elevators, doors, dampers, and other controlled systems or equipment.
6. Floor Plans:  Indicate final equipment locations, equipment interconnections, equipment 

mounting heights, detection/control points, conduit routing, size of conduits, size and number 
of conductors in each conduit, junction boxes, and wiring color code.  Indicate minimum light 
output rating adjacent each visual alarm device. Indicate sound output rating adjacent each 
audio alarm device.

7. Design drawings for emergency responder’s Radio Amplification System.
8. Design drawings 2-way monitored communications system in elevator lobbies.

D. Samples: As requested. 

E. Device Address List:  Coordinate with final system programming.

F. Sequence of Operation:  Provide a matrix indicating all input points versus all functional system 
indications and outputs.

G. System Battery Calculations:  Substantiating battery calculation for supervisory and alarm power 
requirements. Ampere hour values for each system component and panel component, along with the 
total for the system.  Include the battery recharging period.

H. System voltage drop calculations.

I. Instructions for mounting FACP and its peripheral equipment.

J. Product certificates.

K. Submission to AHJ:  Submit materials above simultaneously with the Engineer's review stamp to the 
AHJ for review.  Include copies of annotated Contract Documents as needed to depict component 
locations to facilitate review.  As the AHJ requires, submittals are to bear the seal and signature of 
the manufacturer's registered Engineer or Architect who is responsible for production of the 
submittal.  Upon receipt of comments, make clarifications or revisions and resubmit if required to 
AHJ.  Inform Engineer of changes resulting from AHJ review.

L. Submission to Others:  Submit the above materials to the appropriate contractors, suppliers, etc., for 
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proper coordination when their work is dependent upon signals or controls provided from the fire 
detection and alarm system.  Submissions to others may include, but are not limited to, the elevator 
supplier and contractor, fire protection system (sprinkler) supplier and contractor, security supplier 
and contractor, door hardware supplier and contractor, and motorized doors supplier and contractor.

M. Documentation from system testing.

N. Operation and Maintenance Manual:  Provide an additional copy in an accessible plastic envelope 
permanently affixed to the interior of the FACP.

O. Post Contract Maintenance:   As part of the submittal, include a quote for a maintenance contract to 
provide maintenance, tests, and repairs described below.  Also include a quote of unscheduled 
maintenance/repair with hourly rates for technicians trained on this equipment and response travel 
costs.  The rates and costs submitted are to be valid for the period of five years after expiration of the 
warranty.

1. Maintenance and testing to be as required by the local AHJ.  A preventive maintenance 
schedule provided by the contractor describes the plan for preventive maintenance of 
devices and subassemblies requiring regular maintenance.  The schedule includes:

a. Systematic examination, adjustment and cleaning of detectors, manual stations, 
control panels, power supplies, relays, flow switches and accessories of the fire 
detection and alarm system.

b. Testing of each circuit in the fire detection and alarm system semiannually.
c. Testing of each smoke detector in accordance with the requirements of NFPA 72, 

Chapter 7.

1.5 SEQUENCE OF OPERATION DESCRIPTION

A. Sequence of operation shall comply with the requirements of the AHJ, and as a minimum address 
the following as applicable:

1. Actuate alarm, supervisory, or trouble indicator and audible signal at FACP and FARA. 
2. Display status information for device that is the source of condition at FACP, FARA, monitor, 

and printer.
3. Actuate evacuation audible and visual signals in appropriate area.
4. Actuate exterior audible and visual signals for fire department entrance and connection.
5. Transmit alarm, supervisory, or trouble signal to remote monitoring station.
6. Release magnetically held smoke doors.
7. Recall and shut-down elevator.
8. Actuate control of damper at top of elevator hoistway.
9. Close smoke/fire dampers with control via FACP.
10. Initiate ventilation fan shut-down with control via FACP when area or duct detectors indicate 

an alarm condition.
11. Initiate ventilation fan shut-down with control via FACP when a related damper closes to 

eliminate damage to ductwork.
12. Initiate smoke-control sequence.
13. Initiate sequence to pressurize stairwells.
14. Unlock doors.
15. Actuate suppression system pre-discharge alarm.
16. Cause other sound systems to be disabled.
17. Initiate suppression system releasing sequence and AHJ required ventilation sequence.
18. De-energize releasing solenoids.
19. Initiate shut-down sequence for other equipment (computers, instrumentation, etc.) prior to 
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suppression system discharge.

1.6 QUALITY ASSURANCE

A. Installer and Tester Qualifications:  Contractors must be qualified to the extent required by NFPA 72 
and the Authority Having Jurisdiction.  Contractors have documented a minimum of five years 
commercial or industrial fire detection and alarm system installation experience.  Journeyman to 
have a minimum of two years documented fire detection and alarm system installation experience.  
Submit documentation if requested.

B. Manufacturer shall have a registered Engineer perform necessary design and preparation of 
submittals.  Manufacturer’s Engineer shall be the engineer of record for the fire alarm system.

C. Single-Source Responsibility:  Obtain fire detection and alarm system components from a single 
manufacturer who assumes responsibility for compatibility of system components.  Each individual 
piece of equipment bears UL listing and labeling.

1.7 MAINTENANCE

A. Extra Materials:  Furnish extra materials described below, before installation begins.  Extra materials 
match products installed, are packaged with protective covering for storage, and are identified with 
labels clearly describing contents.

1. Break-Tubes for Manual Stations:  Quantity equal to 15 percent of the number of manual 
stations installed; minimum of 6 tubes.

2. LEDs for Remote Indicating Light Units:  Quantity equal to 10 percent of the number of units 
installed, but not less than 1.

3. Strobe units for ADA dwelling units.  Provide a minimum of (5) additional strobe units.
4. Lamps for Strobe Units:  Quantity equal to 10 percent of the number of units installed, but 

not less than 1.
5. Smoke Detectors, Fire Detectors, and Flame Detectors: Quantity equal to 10 percent of the 

number of units of each type installed, but not less than 1 of each type.
6. Detector Bases:  Quantity equal to 2 percent of the number of units of each type installed, 

but not less than 1 of each type.
7. Custom Label Inserts:  Quantity equal to 20 percent of the labels used on FACP and FARA 

system(s). 
8. Printer Ribbons:  6 spares.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Cerberus Pyrotronics; Cerberus Technologies, Inc. Div.
2. Edwards Systems Technology; General Signal Unit.
3. Federal Signal Corp.
4. Fire Alarm and Systems Technology, Inc.
5. Fire Control Instruments, Inc.
6. Fire Lite Alarms, Inc.
7. Gamewell Co. (The).
8. Honeywell, Inc.
9. Notifier; Pitway Corp. Div.
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B. The system shall be manufactured by an ISO 9001 certified company and meet the requirements of 
BS EN9001: ANSI/ASQC Q9001-1994.

C. The manufacturer's authorized distributor shall substantiate that within a 50 mile radius of the job site 
there is an established agency which stocks a full complement of parts and offers full service during 
normal working hours on equipment to be furnished, and that the agency supplies parts without 
delay and at an acceptable cost. Emergency service shall be available from this firm 24 hours a day, 
and response time must be guaranteed within 24 hours of notification.

D. Complete maintenance and repair service for the fire detection and alarm system shall be available 
from a factory trained authorized representative of the manufacturer for a period of five (5) years after 
expiration of the warranty.

2.2 FACP

A. General:  A modular hardware design with plug-in terminal blocks for addition of miscellaneous 
hardware.

B. Features:

1. System capacity shall be capable of serving the number of individual identifiable and 
controllable detection/control points and annunciator/control points as required with 
additional 20 percent of spare capacity.

2. Completely field programmable and configurable, no computer programming skills required.  
System continues to provide fire protection while program is being edited.

3. Custom alpha/numeric descriptive labels for each system point and software zone.
4. Event history log stored in nonvolatile memory with display, scroll, and print features.
5. Real time nonvolatile clock for time and date stamp of all events.
6. Upload/download of all program information to a PC compatible computer.
7. Multiple assignable passwords.
8. Alarm verification, with verification tally counter, per intelligent detector.
9. Walk test with counters per point and identification of two detectors set to same address.  

Automatic abort timer.
10. Maintenance alarm function automatically warns of contaminated detectors before a false 

alarm occurs.
11. Detectors sensitivity adjust-manual or automatic (day/night).
12. Disable/Enable per address device or software zone.
13. Automatic or manual system test activates and verifies every detector in the system.
14. Automatic drift compensation of intelligent smoke detectors.
15. Status report (several types of reports) for all devices in system, including detector sensitivity 

and verification tally.
16. Trouble reminder (programmable).
17. Transient protection which exceeds UL requirements.
18. Pre-alarm option (programmable) for advanced warning of false alarm conditions.

C. Display Interface Assembly:  Consists of a hinged door, 30 key keypad, LEDs, backlit 80 character 
liquid crystal display, and an interface for a printer and multiple LCD displays with control.

1. The keypad has keys for:

a. Acknowledge/step
b. Signal silence
c. System reset
d. System test
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e. Lamp test
f. Read status
g. Alter status
h. Program
i. Special function
j. Backspace
k. Enter
l. Numeric 0-9.
m. Alpha A-Z. 
n. Prior, Next, and Autostep keys speed readout of status information.

2. LED display:

a. "AC POWER" indicates the presence of normal AC power.
b. "SYSTEM ALARM" flashes to indicate alarm, and steady on to indicate 

acknowledge alarm.
c. "SYSTEM SUPERVISORY" flashes to indicate supervisory condition, and steady on 

to indicate acknowledged supervisor condition.
d. "SYSTEM TROUBLE" flashes to indicate trouble, and steady on to indicate 

acknowledged trouble.
e. "SIGNAL SILENCED" indicates that the output circuits have been silenced.

3. LCD display:

a. 80 characters in two lines of 40 characters each.
b. Capable of displaying all status information including type of event (6 characters), 

type of device (12 characters), custom point label (20 characters), custom zone 
label (20 characters), time and date (14 characters, and point number (3 
characters).

D. Enclosures: 

1. Enclosures are UL listed steel cabinets suitable for surface or semi-flush mounting, and 
sized with an additional 20 percent of internal mounting space for future expansion.  
Enclosures are corrosion protected, given a rust-resistant prime coat, and manufacturer's 
standard finish.

2. The front access door has the ability to be hinged from either the right or left-hand side and 
is removable without use of any tools.  The door has a key lock and includes a transparent 
opening for viewing indicator LEDs.

3. The back box and front access panel are constructed of .060 steel with provisions for 
electrical conduit connections into the sides and top.

4. The enclosure, similar to the internal components, is modular in structure for ease of 
installation, maintenance, and future expansion.  Provide matching enclosures if more than a 
single enclosure is required to form a complete FACP.  Accommodate components and 
allow ample gutter space for interconnection of enclosure(s) and field wiring.  Arrange 
enclosure(s) so operations required for testing or for normal care and maintenance of the 
system are performed from the front of the enclosure.

2.3 KEYBOARD AND MONITOR

A. General:  Displaying system events and activity reports displayed on the FACP with a time and date 
indication.  The keyboard and monitor are two separate parts joined by a telephone-style coiled cord.  
The keyboard may be disconnected.  The first keyboard and monitor can be located up to 50 feet 
(15.24 meters) away from the FACP.
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B. Monitor Includes the following features:

1. 14 inch (35.56 centimeter) flat screen. 
2. White phosphor.
3. Fully overscanned video.
4. 26 lines, 80 columns, smooth scrolling.
5. Contrast, brightness and power controls.
6. Tilt and swivel adjustment.
7. Auxiliary port for connection of additional monitors.

C. Keyboard includes the following features:

1. Used to program, change the status of controlled outputs, or to acknowledge, silence and 
reset the control panel.

2. 107 keys with programmed function keys.

2.4 PRINTER

A. Cabinet Mounted Type:  Used to provide a written record of system events and status changes 
displayed on the FACP. Includes the following features:

1. Mounts directly to FACP enclosure or auxiliary enclosure as needed.
2. Current time-of-day and date stamp on each event and status change.
3. Prints in two colors (red/black).
4. 40 columns per line (two 40 column lines are equivalent to one 80 column alarm message).
5. Power Supply:  24 Vdc operation directly off the FACP.
6. Built in paper take-up reel with switch on front for paper rewind and advance.

2.5 AUTO-DIALER FOR REMOTE MONITORING STATION TIE-IN

A. Compact in size and mounted in a standard module position of the FACP.

B. Field programmable, and capable of transmitting events in formats which are compatible with 
existing and future requirements of the AHJ and remote monitoring station.

C. Provides electrical supervision of the wiring used for communicating digital information between the 
FACP and a UL-listed remote monitoring station.

2.6 TRANSPONDER

A. General:  

1. Provides the FACP with a multiplex subsystem capability by functioning as a data gathering 
panel for IDCs, and as remote switching centers for NACs or relays.  The IDCs may be used 
to monitor multiple zones of initiating devices.  The NACs may be used to control multiple 
zones of horns or speakers, or two-way fire fighter's telephone, or dry contact relays.  
Communicates with, and is controlled by, one of the SLC loops (a single pair of wires) of the 
FACP (additional pairs of wires may be required for voice and telephone signals).

2. Utilizes modular hardware assemblies which allow custom configuration.  CPU, main power 
supply/charger, power transformer, labels, cables, enclosure, dress panel, and other 
miscellaneous hardware are equivalent to those of FACP.

B. Features:
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1. "Local Mode" functionality provides stand-alone operation in event communication fail with 
FACP.

2. Full LED display of alarm per point trouble with custom labels.
3. Display of output point ON/OFF status.
4. Status displays and controls with custom labels include:
a. "POWER/ON-LINE" LED
b. "LOCAL ALARM" LED
c. "LOCAL TROUBLE" LED
d. "RESET" switch
e. "LAMP TEST" switch
5. Power supply, charger, audio amplifier, and battery mounted in same enclosure.
6. Power-limited on all IDCs and NACs.
7. Optical isolation from the SLC.
8. Multiple transponders if necessary can be mounted in same enclosure.
9. Pluggable terminal blocks.
10. UL Listed NFPA 72 as a stand-alone controller.
11. Programmable alarm verification.
12. Programmable in stand-alone mode.

2.7 EMERGENCY POWER SUPPLY (BATTERY BACK-UP)

A. General:  Components include batteries, charger, and an automatic transfer switch with are integral 
to FACP.  Provide additional battery cabinet space as required for auxiliary batteries and additional 
20 percent spare capacity.

B. Batteries:  Gelled electrolyte type with overcharge protection in a compact, sealed, leak-proof, and 
maintenance-free high-impact resistant plastic case.

C. Battery Charger:  Solid-state, fully automatic, variable-charging-rate type.  Provide charger capacity 
for installed and additional spare battery capacity to maintain the batteries at full charge.  In the event 
batteries are fully discharged, the charger recharges them completely within 4 hours.  Charger output 
is electrically supervised as part of system power supply supervision.

D. Integral Automatic Transfer Switch:  Transfers the load to the battery without loss of signals or status 
indications when normal power fails.

2.8 FARA

A. Includes the following features:

1. 80 character backlit LCD display. LCD supports programmable text messages.  Each point 
message can be up to 40 characters long.  

2. Local piezo electric sounder for both alarm and trouble conditions with silence/acknowledge 
switch (program options).

3. Switches provide for system reset, signal silence or acknowledge functions.

2.9 GRAPHIC MAP

A. Silk-screened image on white polycarbonate background with clear acrylic cover.  Indicate the 
building floor plan with a "You Are Here" designation.  Floor plan lines are 1/4 inch (6 millimeter) wide 
black, room designation letters are 1/4 inch (3 millimeters) high black, and point/control location 
letters are 1/4 inch (3 millimeters) high red.

B. Indicate locations of electrical distribution equipment on building floor plan(s) including, but not limited 
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to, switchboard(s), panelboard(s), generator(s), etc.  Include locations of  fire pump(s) and fire pump 
controller(s).

2.10 INTELLIGENT ADDRESSABLE INITIATING DEVICES

A. Manual Pull Stations

1. Description:  Dual-action type, non-coded, fabricated of metal or plastic, and finished in red 
with molded white raised-letter operating instructions.  The word FIRE appears on the front 
of the station in 1.75 inch (44.45 millimeter) letters.  

2. Station Test and Reset:  Key operated, double pole, double throw, switch rated for the 
voltage and current at which it operates.  An operated station latches to prevent restoration 
to normal except by use of a key. Stations keyed to match FACP cabinet lock key.

3. Auxiliary Contacts:  As needed to perform indicated or required auxiliary functions. 

B. Smoke Detectors

1. Photoelectric Smoke Detectors:  Include the following features:

a. Addressable-analog communication.
b. Plug-in Arrangement:  The same tamper resistant base is used for both 

photoelectric and ionization type smoke detectors.
c. Low profile design of 1.66 inches (4.21 centimeters) deep. 
d. Dual LEDs provide 360 degrees visibility from below.  LEDs pulse each time the 

detector is addressed and steady on in alarm.
e. Contains a built-in test switch and remote indicating light output.
f. Auxiliary Contacts:  As required to perform indicated or required auxiliary functions. 

2. Duct Smoke Detectors:  Photoelectric type with the following features:

a. Continuous analog monitoring of the unit's sensitivity and alarm verification from 
FACP.

b. Sampling Tube:  Design and dimensions as recommended by the manufacturer for 
the specific duct size and installation conditions where applied.

c. Housing is suitable for mounting directly on the duct or remotely where direct 
mounting is not possible.  

d. Contains an indication light with test switch on the detector and a remote indication 
light with test switch output.

e. Fan Shutdown and Damper Closure:  Via FACP control.

C. Thermal Detectors

1. Include the following features:

a. Addressable-analog communication.
b. 135 degrees F (57 degrees C) fixed temperature with rate of rise option.
c. Plug-in Arrangement:  The same tamper resistant base is used for smoke and 

thermal detectors.
d. Low profile design of 1.66 inches (4.21 centimeters) deep.
e. Dual LEDs provide 360 degrees visibility from below.  LEDs pulse each time the 

detector is addressed and steady on in alarm.
f. Contains a built-in functional test switch and remote indicating light output.
g. Auxiliary Contacts:  As required to perform indicated or required auxiliary functions.
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D. Monitor Module:  

1. Provided to connect one supervised IDC zone of conventional alarm initiating devices (any 
N.O. dry contact) to one of the fire alarm control panel SLC loops.

2. An LED shall flash under normal conditions, indicating that the monitor module is operational 
and in regular communication with the control panel.

E. Control Module

1. General:  Provided to supervise and control the operation of one conventional NACs of 
compatible, 24 Vdc powered, polarized audio/visual notification appliances.  Also provided 
for fan shutdown and other auxiliary control functions, the control module may be set to 
operate as a dry contact relay.

2. Audio/visual power shall be provided by a separate supervised power loop from the main fire 
alarm control panel or from a supervised, UL listed remote power supply.

F. Isolator Module

1. Provided to automatically isolate wire-to-wire short circuits on an SLC loop. The isolator 
module shall limit the number of modules or detectors that may be rendered inoperative by a 
short circuit fault on the SLC Loop. At least one isolator module shall be provided for each 
floor or protected zone of the building.

2. If a wire-to-wire short occurs, the isolator module shall automatically open-circuit 
(disconnect) the SLC loop. When the short circuit condition is corrected, the isolator module 
shall automatically reconnect the isolated section.

3. Does not require any address-setting, and its operations shall be totally automatic. It shall 
not be necessary to replace or reset an isolator module after its normal operation.

4. An LED shall flash to indicate that the isolator is operational and shall illuminate steadily to 
indicate that a short circuit condition has been detected and isolated.

2.11 CONVENTIONAL INITIATING DEVICE

A. Manual Pull Stations

1. Description:  Dual-action break-tube (or non-crush tube) type, non-coded, fabricated of 
metal or plastic, and finished in red with molded white raised-letter operating instructions.  
The word FIRE appears on the front of the station in 1.75 inch (44.45 millimeter) letters.  
An operated station allows itself to be visually detected at a minimum distance of 100 feet 
(30.48 millimeter), front or side.

2. Station Test and Reset:  Key operated, double pole, double throw, switch rated for the 
voltage and current at which it operates.  An operated station latches to prevent 
restoration to normal except by use of a key. Stations keyed to match FACP cabinet lock 
key.

3. Auxiliary Contacts:  As needed to perform indicated or required auxiliary functions.

B. Smoke Detectors

1. General:  Include the following features:

a. Self-Restoring:  Detectors do not require resetting or readjustment after actuation 
to restore them to normal operation.

b. Plug-in Arrangement:  The same tamper resistant base is used for both 
photoelectric and ionization type smoke detectors.

c. Low profile design of 1.66 inches (4.21 centimeters) deep. 
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d. The chamber is protected by a fine mesh screen which can be cleaned or 
replaced.

e. Dual LEDs provide 360 degrees visibility from below.  LEDs pulse in standby and 
steady on in alarm.

f. Contains a built-in test switch and remote indicating light output.
g. Auxiliary Contacts:  As required to perform indicated or required auxiliary 

functions.

2. Photoelectric Smoke Detectors:  Ceiling-mounted type including the following features:

a. Detector Sensitivity:  Between 2.5- and 3.5-percent-per-foot (0.008- and 0.011-
percent-per-millimeter) smoke obscuration when tested according to UL 268.

b. Sensor:  An LED infrared detector light source with matching silicon-cell receiver.
c. The detector does not go into alarm when exposed to air velocities of up to 3000 

feet (914.40 meters) per minute.

3. Ionization Type Smoke Detectors:  Including the following features:

a. Multiple-chamber type operating on the ionization principle and actuated by the 
presence of invisible products of combustion.  

b. The detector does not alarm when exposed to air velocities of up to 1200 feet 
(365.76 meters) per minute.

4. Duct Smoke Detectors:  Photoelectric type with the following features:

a. Sampling Tube:  Design and dimensions as recommended by the manufacturer 
for the specific duct size and installation conditions where applied.

b. Housing is suitable for mounting directly on the duct or remotely where direct 
mounting is not possible.  

c. Contains an indication light with test switch on the detector and a remote 
indication light with test switch output.

5. Single Station Smoke Detectors:  Include the following features:

a. Operating Voltage is 120 Vac, 60 Hz.
b. Nominal sensitivity is 2.5 percent.
c. Pulsing infrared LED sensing circuit with 5 to 1 minimum signal-to-noise ratio.
d. Fully screened sensing chamber.
e. Solid state piezo alarm rated at 90 dB at 10 feet (3.05 meters).
f. Visual alarm indicator LED pulses in normal operation and steady on in alarm.
g. Integral test switch and visual alarm indicating appliances with "FIRE" lettering, 

177 candela minimum light output, and 1 Hz strobe rate.
h. Integral 9 Vdc battery for emergency back-up.
i. Capable of ceiling and wall mounting.

6. Beam-Type Smoke Detectors:  Consists of a separate 24 Vdc transmitter and receiver 
with the following features:

a. Adjustable sensitivity over a 6-level range, minimum.
b. Linear Range of Coverage:  328 feet (183 meters), minimum.
c. Tamper switch initiates trouble signal at the FACP when either transmitter or 

receiver is disturbed.
d. Separate color-coded LEDs indicate normal, alarm, and trouble status.  Any 

detector trouble, including power loss, is reported to the FACP as a composite 
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"trouble" signal.

7. Remote Air-Sampling Detector System:  Includes air-sampling pipe network, a laser-
based photoelectric detector, sample transport fan, and control unit, with the following 
characteristics and features:

a. Pipe Network:  Electrical metallic tubing connects control unit with designated 
sampling holes.

b.  Smoke Detector:  Particle-counting type with continuous laser beam.  Sensitivity 
adjustable to a minimum of 3 preset values.

c. Sample Transport Fan:  Centrifugal type, creating a minimum static of 0.05 
inches (1.3 millimeters) of water at sampling ports.

d. Control Unit:  Single or multi-zone unit as required or indicated.  Provides the 
same system power supply, supervision, and alarm features as specified for the 
FACP plus separate trouble indication for airflow and detector problems.

e. Signals to FACP:  Any type of local system trouble is reported to the FACP as a 
composite "trouble" signal.  Alarms on each system zone are individually 
reported to the FACP as separately identified zones.

C. Heat (Thermal) Detectors 

1. General:  Include the following features:

a. Self-Restoring:  Detectors do not require resetting or readjustment after actuation 
to restore them to normal operation.

b. Plug-in Arrangement:  Twist lock tamper resistant base.
c. Low profile design of 1.66 inches (4.21 centimeters) deep.
d. Visual alarm indicator LED pulses in normal operation and steady on in alarm.
e. Auxiliary Contacts:  As required to perform indicated or required auxiliary 

functions. 

2. Fixed-Temperature Heat Detectors:  Reliable operation is unaffected over a wide range 
of conditions, including humidity, barometric pressure and air flow.

a. Fixed-temperature settings are 135 degrees F (57 degrees C), and 190 degrees 
F (93 degrees C).

b. The fixed temperature element consists of a fusible alloy retainer and actuator 
shaft.

3. Combination Fixed-Temperature and Rate-of-Rise Thermal Detectors:

a. Fixed-temperature setting are 135 degrees F (57 degrees C) and 190 degrees F 
(93 degrees C). 

b. The rate of rise element consists of an air chamber, a flexible metal diaphragm, 
and a factory calibrated, moisture-proof, trouble free vent, and operates when the 
rate of temperature rise exceeds 15 degrees F (9.44 degrees C) per minute. 

c. The fixed temperature element consists of a fusible alloy retainer and actuator 
shaft.

d. Automatic thermal detectors have a smooth ceiling rating of 2500 square feet.

4. Rate Compensation Detectors:  Operate within a controlled range of two to three degrees 
F of its setpoint, regardless of the rate of temperature rise. 

a. Fixed-temperature set points are 135 degrees F (57 degrees C) and 194 degrees 
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F (90 degrees C).
b. Self restoring.
c. Hermetically sealed, tamperproof, and shock and corrosion resistant.
d. Capable of weatherproof and explosion-proof applications.

5. Continuous Linear Thermal Detector System:  Consists of detector cable and control unit.  
Include the following features:

a. Detector Cable:  Rated detection temperature 155 degrees F (68 degrees C).  
Listed for "regular" service and a standard environment.  Cable includes 2 steel 
actuator wires twisted together with spring pressure, wrapped with protective 
tape, and finished with PVC outer sheath.  Each actuator wire is insulated with 
heat-sensitive material that reacts with heat to allow the cable twist pressure to 
short circuit the wires at the location of elevated temperature.

b. Control Unit:  2-zone or multi-zone unit as required or indicated.  Provides the 
same system power supply, supervision, and alarm features as specified for the 
FACP.

c. Signals to FACP:  Any type of local system trouble is reported to the FACP as a 
composite "trouble" signal.  Alarms on each detection zone are individually 
reported to the FACP as separately identified zones.

2.12 DEVICE COVERS

A. Manual Pull Station Covers:

1. Cover window is made of clear and durable plastic.
2. Unconditional lifetime warrantee against cover breakage and damage.
3. Instructions on cover indicating how to lift cover and operate manual pull station.
4. In weatherproof applications, provide covers with optional neoprene gasketing to achieve 

suitable rating.

B. Smoke and Thermal Detector Covers:  Constructed of 0.1875 inch (4.76 millimeter) steel wire formed 
in a web-like, octagonal shape.

2.13 NOTIFICATION APPLIANCES AND OTHER MISCELLANEOUS INDICATING DEVICES

A. General:  Equip alarm-indicating devices for mounting as required.  Outdoor devices are rated for 
wet location.  Provide terminal blocks for system connections.

B. Audible Alarm Devices:  Sound levels and characteristics comply with the requirements of the AHJ 
and ADA as appropriate.

1. Bells:  Electric-vibrating, 24 Vdc, under-dome type, with provision for housing the operating 
mechanism behind the bell.  Bells are made of steel and finished in red enamel.  Striker is 
also of steel, and mechanism housing is of cast aluminum.  Bells are weatherproof as 
required or indicated.

2. Horns:  Electric-vibrating-polarized type, operating on 24 Vdc, with provision for housing the 
operating mechanism behind a grill.  Horns sound tones that are field programmable, 
without the use of special tools, to eight tone options, including slow whoop, continuous, or 
interrupted tones.

3. Voice/Tone Speakers:  Tap settings of 1/4, 1/2, 1, and 2 watts, to matched to the acoustical 
environment of the speaker location, is accomplished with field selectable jumper pins.  
Optional xenon strobe with "FIRE" lettering.  Ceiling and wall mounting as indicated or 
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required. 

C. Visual Alarm Devices:  Minimum candela output and visual characteristics comply with the 
requirements of the AHJ and ADA as appropriate.

1. Xenon strobe lights with clear or nominal white polycarbonate lens.  
2. Lenses mounted on an aluminum faceplate.
3. The word "FIRE" is engraved in minimum 1-inch (25-millimeter) high letters on the lens.
4. Strobe Leads:  Factory connected to screw terminals.
D. Combination Audible and Visual Alarm Devices:  Consist of factory-combined, audible and 

visual alarm units in a single mounting assembly.

E. Mini-Audible/Visual Alarm Devices:

1. Horns are electric-vibrating-polarized type producing 90 dbA output at 10 feet, operate on 24 
VDC, mount in a single gang box, and have attractive residential type styling.

2. Horns sound tone are field programmable, without the use of special tools, to eight tone 
options, including slow whoop, continuous, or interrupted tones.

3. Optional integral visual alarm indicating appliances with "FIRE" lettering have a minimum 
light output of 1.5 to 15 candela, and flash 40 times per minute.

F. Remote Indicating Lights:  LED type, mounted flush in a single gang wall plate.

1. Connected to indicate the alarm operation of a single detector or other device.
2. Legend:  "Alarm."

G. Remote Indicating Light and Test/Reset Switch:  Red LED and key switch type, mounted flush in a 
single gang wall plate.

1. Connected to indicate the alarm operation of a single duct detector or other device.
2. Legend:  "Alarm."

2.14 MAGNETIC DOOR HOLDERS

A. Description:  Units are equipped for wall or floor mounting as required or indicated and are complete 
with matching door plate.  Electromagnet operates from a 120 Vac source and produces a minimum 
of 35-pounds force (155-Newtons) holding force.  Magnets are protected against transients and 
surges up to 600V.  Electromagnets fail-safe such that they release on loss of 120 Vac power or 
FACP control power.

B. Material and Finish:  Coordinate with Division 8 to match door hardware.

2.15 WIRE

A. Wire:  Solid-copper conductors with 600V rated, 75°C, color-coded insulation.

1. Low-Voltage Circuits:  No. 16 AWG, minimum.
2. Line-Voltage Circuits:  No. 12 AWG, minimum.

B. Wire and cable is listed and/or approved by a recognized testing agency for use with a protective 
signaling system.

PART 3 - EXECUTION
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3.1 GENERAL

A. Coordinate with AHJ to determine designated level of egress, and alternate level of egress for 
elevator recall sequence of operation.

B. Coordinate with the fire protection contractor to select elevator hoistway thermal detectors fixed 
temperature settings for proper sequence of operation.

C. Coordinate with AHJ for methods and sequence of control for damper at top of elevator hoistway.  
Provide controls and sequence of control accordingly.

D. All equipment and components are installed in strict compliance with the manufacturer's 
recommendations.  Consult the manufacturer's installation manuals for wiring diagrams, schematics, 
physical equipment sizes, etc. before beginning system installation.  Refer to the riser and 
connection diagram for specific system installation, termination, and wiring data.

E. The selection and placement of smoke and thermal detectors shall take into consideration both the 
performance characteristic of the detectors and the areas into which the detectors are installed to 
prevent nuisance alarm or non-operation after installation.   Coordinate locations of smoke detectors 
with supply air devices.  Do not locate smoke detectors within 3 feet of supply air devices.

F. Provide explosion-proof and weatherproof devices as indicated or required.

G. Provide manual pull station covers for weather-proofing as indicated or required, and in areas where 
it is necessary to deter unwanted activation, or guard against physical damage or vandalism.

H. Provide covers for smoke and thermal detectors in areas where it is necessary to guard against 
physical damage or vandalism.

I. Provide remote indicating lights for detectors as required or indicated.  Provide remote indicating 
lights with test switches for duct detectors and other devices as required or indicated.

J. Install detectors after dirt and dust creating construction activities are complete.  Detectors are not to 
be installed prior to system programming and testing.  If construction is ongoing during this period, 
measures are to be taken to protect detectors from contamination and physical damage.

K. FACP, miscellaneous control panels, FARA, and any other cabinets or enclosures are to be flush, or 
semi-flush mounted when located in finished areas and may be surface mounted when located in 
unfinished areas.  All enclosures or devices with locks shall be keyed alike.

L. Flow, Tamper, and Pressure Switches:  Provide connection for each device.

M. Provide connection to the fire pump controller with necessary accessories for detection of pump 
power failure, including a dead phase or phase-reversal condition.  Connection shall also monitor 
running status and required functions.  Failure, running, and other function status shall be displayed 
at the annunciator(s).

N. Single Station Smoke Detectors:  Ceiling-mount or wall-mount as indicated or required.  Provide with 
visual signaling appliances as indicated or required.

O. Mini-Audible/Visual Devices:  Provide with visual signaling appliances as indicated or required.

P. Locate emergency telephone storage cabinet(s) adjacent FACP.
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Q. Instructions for FACP:  Printed or typewritten instruction card mounted behind a lexan plastic or glass 
cover in a stainless-steel or aluminum frame.  Install the frame in a location observable from the 
FACP.  Install the frame by methods which make it difficult to remove from the wall or surface to 
which it is mounted.  Include interpretation and appropriate response for displays and signals, and 
briefly describe the functional operation of the system under normal, alarm, and trouble conditions.

R. Coordinate with the AHJ to determine the remote monitoring station to be used for event 
transmission.  Coordinate transmission format requirements with remote monitoring station and 
configure system accordingly.

S. Label initiating devices with address at each device.

3.2 WIRING INSTALLATION

A. Wiring Method:  Install wiring in metal raceway.  In Health Center, plenum rated fire alarm cable is 
acceptable. Conduit, junction boxes, conduit supports and hangers are concealed in finished areas 
and may be exposed in unfinished areas. Coordinate with other trades for the proper wiring and 
control of systems.

B. Conduit are 3/4 inch (19.1 millimeter) minimum.  Conduit fill are not to exceed 40 percent of interior 
cross sectional area where three or more cables are contained within a single conduit.

C. Flexible connections are to be used for devices mounted in suspended lay-in ceiling panels.  
Conduit, mounting boxes, junction boxes and panels are to be securely hung and fastened.

D. Conduits are not to enter the FACP, or any other remotely mounted equipment or backboxes, except 
where conduit entry is specified by the manufacturer.

E. Number and size of conductors are as recommended by the fire detection and alarm system 
manufacturer, but not less than No. 16 AWG (1.02 millimeter) for low-voltage circuits, and not less 
than No. 12 AWG for line-voltage circuits.

F. Wiring for 24V control, alarm notification, and similar power limited auxiliary functions may be run in 
the same conduit as initiating and signaling line circuits.  Circuits are provided with transient 
suppression devices and the system is designed to permit simultaneous operation of circuits without 
interference or loss of signals.

G. Wiring within Enclosures:  Install conductors parallel with or at right angles to the sides and back of 
the enclosure.  Bundle, lace, and train the conductors to terminal points with no excess.  Connect 
conductors that are terminated, spliced, or interrupted in any enclosure associated with the fire 
detection and alarm system to terminal blocks.  Mark each terminal according to the system's wiring 
diagrams.  Make connections with approved crimp-on terminal spade lugs, pressure-type terminal 
blocks, or plug connectors.

H. Cable Taps:  Use numbered terminal strips in junction, pull or outlet boxes, cabinets, or equipment 
enclosures where circuit connections are made.

I. Wiring Color Coding:  Color-code fire alarm conductors differently from the normal building power 
wiring.  Use one color code for alarm circuit wiring and a different color code for supervisory circuits.  
Color-code audible alarm-indicating circuits differently from alarm-initiating circuits.  Use different 
colors for visual alarm-indicating devices.  Color codes must be used throughout.  Transposing or 
changing color coding of wires shall not be permitted.  Wire nut type connections are not acceptable.  
Conductors in conduit pull boxes or cabinets containing more than one wire must be labeled on each 
end.
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J. Paint fire detection and alarm system junction boxes and covers red.

K. Risers:  Install at least 2 vertical cable risers to serve the fire detection and alarm system.  Separate 
risers in close proximity to each other with a minimum one-hour-rated wall, so the loss of one riser 
does not prevent the receipt or transmission of signal from other floors or detection points.

L. Wiring to Remote Monitoring Station Transmitter:  1-inch (25-millimeter) conduit between the FACP 
and the remote station transmitter connection as required or indicated.  Install number of conductors 
and achieve electrical supervision for connecting wiring as needed to suit remote station monitoring 
function.  Final connections to terminals in remote station transmitter are made under another 
contract.

3.3 IDENTIFICATION

A. Identify wiring, cabling, and terminals.

B. Identify each enclosure with a red engraved nameplate with white letters of not less than 1 inch (25 
millimeter) in height.  Identify individual components and modules within the cabinets with permanent 
labels.

C. Identify each remote indicator light with a red nameplate engraved with white letters indicating the 
device location. 

D. Custom labels for point identification on FACP and any other related equipment are typed written.

3.4 GROUNDING

A. Signal Ground Terminal:  Locate at main equipment rack or cabinet.  Isolate from power system and 
equipment grounding.

B. Use appropriate fittings to insure positive grounding throughout the entire system.

C. Ground equipment and conductor and cable shields.  For audio circuits, minimize, to the greatest 
extent possible, ground loops, common mode returns, noise pickup, cross talk, and other 
impairments.  Provide 5-ohm ground at main equipment location.  Measure, record, and report 
ground resistance.

END OF SECTION 28 3100




