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• NPFA 72 2013 Edition
• 21.3.1 All initiating devices used to initiate fire fighters’ service recall shall be 

connected to the building fire alarm system
• 21.3.2 In facilities without a building fire alarm system, initiating devices 

used to initiate fire fighters’ service recall shall be connected to a dedicated 
function fire alarm control unit that shall be designated as “elevator recall 
control and supervisory control unit,” permanently identified on the 
dedicated function fire alarm control unit and on the record drawings.

• Is there a fire alarm control panel or does one need to be provided?
• If one exists…..what type of FACP is it?  Addressable or conventional?



Zone 1

Zone 2

Conventional
**Supervision of elevator controls are 
required and the control devices shall be 
installed within 3 ft of the connected device.

Presenter
Presentation Notes
Conventional panels are probably the most common, especially for the smaller applications. A conventional panel has a set number of zones such as a PFC5004 four zones or PFC5008 has eight zones. A zone is a particular area of the protected premises like the first floor. Conventional zones support two types of devices: dry contact and powered. The dry contact type devices are devices that use a normally open switch that closes on activation and create an alarm. These devices include pull stations, heat detectors, four wire smoke detectors, flow switches and sprinkler supervisory switches. The powered devices on conventional zones use voltage from the panel for power and subsequently must be listed for compatibility.You can connect several devices to one zone. NFPA allows up to 5 water flow switches or 20 supervisory devices. The number of smoke detectors depends on the detector and panel, usually it is 20 - 30 detectors. When a device operates and the panel goes into alarm, you don’t know what device is in alarm or where it is except for the description of where that zone is (if someone wrote that down).Most conventional zones use a two-wire system with an end of line resistor for supervision.The Annex of NFPA 72 recommends that the coverage area for a single zone does not exceed 20,000 square feet and does not extend beyond a floor of a building. The common devices in a system should be grouped together on a zone. A trouble condition on a zone should indicate some sort of wiring or device problem.



Loop 1

Addressable

Presenter
Presentation Notes
Each device has a unique address. (Each address is like an individual zone of a conventional system.  This pinpoints the location of the activated device. The panel communicates back and forth with devices. Each device can have a user defined message associated with it. For example, “Smk Main Lobby”.  This message will be displayed at the Fire Alarm Control Panel.)Addressable devices are similar to conventional devices in that they are either in alarm or in a normal condition.  Addressable systems utilize a Signaling Line Circuit (SLC) to communicate with detectors, modules and auxiliary devices to complete the system. These types of systems have more versatility and features compared to the conventional systems. Modules and additional circuit boards allow the addressable systems to expand to perform more remote relay functions, dry contact monitoring, remote power control, releasing service and conventional zone monitoring.  The addressable systems also allow for mapping of inputs to outputs. This allows the end-user to control the panel in such a way that specific smoke detectors can control certain output functions.Addressable fire systems have a number of advantages over conventional systems. On conventional systems the wiring for each zone must return to the panel, whereas the addressable systems use a single pair of wires and connect to all of the initiating devices and control modules on the addressable system.When a trouble occurs with the addressable system, the information from the panel will help the installer determine where the problem has occurred, if a device is missing or if the wrong type of device is installed.  The conventional system will show a trouble condition and the zone where the trouble occurred. Also, when a device reaches the alarm level, the conventional system will give the area of alarm, the addressable system will tell what device is in alarm and where that device is located.



Initiating Device Layout

Presenter
Presentation Notes
Once you have all the requirements of they type of system.  Then using the building plans you can create a device layout.  Many of these concepts are used common for new buildings as well as a retrofit that you may have to bring up to code.  Again the AHJ has the final say on the requirements in a city/state.  These are guidelines to start from.  



• NPFA 72 2013 Edition
• 21.3.5  A lobby smoke detector shall be located on the ceiling with in 21 ft of 

the centerline of each elevator door within the elevator bank under control of 
the detector

• 21.3.6 Smoke detectors shall not be installed in unsprinklered elevator 
hoistways unless they are installed to activate the elevator hoistway smoke 
relief equipment

Presenter
Presentation Notes
Detector placement is critical to early warning functions. In order to provide an effective early warning of a developing fire situation.The location, quantity and  zoning of detectors should be engineered to provide maximum life safety.The following references are from NFPA 72, 2007Annex B contains guidance for the application of smoke detectors for flaming fires of various sizes and growth rates in areas of various ceiling heights.5.5.2.2 - Selective Coverage:   Where codes, standards, laws or ahj’s require the protection of selected areas only, the specified areas shall be protected in accordance with this code. Selective coverage allows for the protection of selected compartments (areas) without requiring additional detection in other compartments (areas) of the building. However, When a selected compartment has detectors installed the entire compartment must have detectors spaced and located in conformance with the code.                                                                                                    5.5.2.3.1 - Nonrequired Coverage:   Nonrequired is detection installed at the option of the building owner or operator. Where installed, detection that is not required by code shall conform to the requirements of the code. Exception: Spacing requirements of chapter 5. In other words if a building owner wants a smoke detector installed over a piece of equipment in a building that is not required to have smoke detectors, a single smoke can be installed over the equipment without installing other detectors in the same room.
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Rectangles
A=10 ft. x 41 ft.
B=15 ft. x 39 ft.
C=20 ft. x 37 ft.
D=30 ft. x 30 ft.

Figure A.5.6.5.1 (g)
Example of detector spacing, 
rectangular areas (pg. 72-136)
NFPA 72® 2007

21’

Presenter
Presentation Notes
Smoke detectors do not have a UL listed coverage area. This is because the detector will only operate if smoke enters the smoke chamber of the detector. If the fire is far enough away or a draft is blowing the smoke away from the detector, the smoke detector will not detect the smoke.On smooth flat ceilings a spacing of 30’ may be used as a guide. (900 sq ft coverage area) Therefore It is generally accepted to space detectors 30’ apart on smooth flat ceilings. However, it is important to note the location of air vents, equipment and other conditions that may effect the quantity or spacing of smoke detectors.The circle above has a radius of 21’. It is generally accepted that a detector installed in the center would detect smoke from anywhere in the circle. Since rooms typically are not circular, any square or rectangle that fits in the circle can be used for 30’ spacing. Note the 10’ x 41’ rectangle, this means 1 smoke detector can be used to protect a 10’ wide by 41’ long hall.  This would be a typical hallway.  Smoke detectors can be spaced 41’ apart down a corridor as long as the corridor is not more than 10 wide.



30’

30’

21’

Each detector is listed for a different 
spacing, NFPA 72® 2007 uses 30ft 
x 30ft for there examples.  This is a 
very common spacing, however if 
you are using a detector listed for 
different spacing adjustments will 
need to be made. 

.7 Rule



4”

12”

Ceiling

Wall

Figure A.5.6.3.1 (NFPA 72® 2007)
Example of proper mounting for detectors (pg. 133)

4”

Detectors can be 
mounted here.

Things to consider:
1.) Ceiling Characteristics

Smooth, Sloped, Peaked, 
Suspended, Beams, Joists, etc

2.) Diffuser locations
Minimum of 36” from air diffusers
(NFPA 72® 2007 A.5.7.4.1)

3.)  Fluorescent Light locations
Mounted at least 6” from florescent 
lights

4.)  Mounting Support

Smooth Ceiling

Presenter
Presentation Notes
Spot type detectors shall be located on the ceiling not less than four inches from a sidewall. Or, if mounted on a sidewall, between four and 12” inches down from the ceiling to the top of the detector.Except in cases where "stratification" is expected, detectors shall never be mounted more than 12" below ceiling level.Spot type smoke detectors must be a minimum 36" from air diffusers, and may not be in a direct airflow exceeding their air velocity, regardless of distance. Spot type detectors should be mounted at least 6' from florescent lights.Detectors shall be supported independently of their attachment to circuit conductors.???Detectors must be wired to ensure supervision of the detector head. Removal of the detector head must cause a trouble condition on the panel.???? (Not sure if I like this here)



H

Ceiling Characteristics

How do solid joists or 
beams effect smoke 
detector spacing?

?

Example:
Height of ceiling = 12 feet

If the beam is < 10% x 12 ft  = 14.4 inches = Smooth ceiling spacing

If the beam is ≥ 10% x 12 ft = 14.4 inches and the beam spacing is ≥ 40% x 12 ft = 
4.8 ft  = Detectors located on ceiling in each beam pocket. 

?

Presenter
Presentation Notes
Solid joists shall be considered  equivalent to beams for smoke detector placement guidelines.Beam - Solid structural or non structural member projecting down from the ceiling surface more than 4” and spaced more than 3’ center to center.Joist - Solid structural or non structural member projecting down from the ceiling surface more than 4” and spaced less than 3’ center to center.NFPA 72®, 2007 5.7.3.2.4.2 For ceiling with beam depths of less than 10 percent of the ceiling height, smooth ceiling spacing shall be permitted. For ceilings with beam depths equal to or greater than 10 percent of the ceiling height, and beam spacing equal to or greater than 40 percent of the ceiling height, s spot-type detectors shall be located on the ceiling in each beam pocket.It is not clear per NFPA 72, 2007 how the beam spacing less than 40% of the height effects the mounting of the smoke detectors.  The depth of the beam is the driving factor, and consulting the local AHJ.



Ceiling Characteristics

How do beams running 
across the room and along 
its length effect detector 
spacing?

12’

24” 12’

If the beam is ≤ 24 inches and the beam spacing is ≤ 12 ft center-to-center = 
Smooth ceiling spacing

Presenter
Presentation Notes
5.7.3.2.4.2 NFPA 72®, 2007 For waffle ceilings with beams or solid joists no greater than 24 inches deep and no greater than 12 ft center-to-center spacing, the following shall be permitted: Smooth ceiling spacing including those provisions permitted for irregular areas in 5.6.5.1..2 Location of spot-type smoke detectors on ceiling or on the bottom of beamsIf they are greater than 24 inches or more than 12 feet apart the code does not clarify what is required.Why smooth ceiling?  According to the appendix (A.5.7.3.2.4.2(3)) the movement of smoke is initially slowed, but then accelerated causing it to be comparable to a smooth ceiling.



Elevator Control Devices

Presenter
Presentation Notes
Once you have all the requirements of they type of system.  Then using the building plans you can create a device layout.  Many of these concepts are used common for new buildings as well as a retrofit that you may have to bring up to code.  Again the AHJ has the final say on the requirements in a city/state.  These are guidelines to start from.  



• NPFA 72 2013 Edition
• 21.3.14  Separate outputs for the fire alarm systems to the elevator controller(s) shall be 

provided to implement elevator Phase 1 Emergency Recall Operation in accordance with 
Section 2.27 of ANSI/ASME A17.1/CSA B44 Safety Code of Elevators and Escalators

• 21.3.14.1  Designated Level Recall For each elevator or group of elevators, an output shall be 
provided to signal elevator recall to the designated level in response to the following:

• (1) Activation of smoke detectors located at any elevator lobby served by the elevator(s) other than the lobby 
at the designated level

• (2) Activation of smoke detectors located at any elevator machine room, elevator machinery space, elevator 
control space, or elevator control room serving the elevator(s) except where such rooms or spaces are located 
at the designated level

• (3)  Activation of smoke detectors located in the elevator hoistway serving the elevator where sprinklers are 
located in the hoistways.

• 21.3.14.2 Alternate Level Recall  For each elevator or group of elevators, an output shall be 
provided to signal elevator recall to the alternate level in response to the following:

• (1)  Activation of smoke detectors located at the designated level lobby served by the elevator
• (2)  Activation of smoke detectors located in the in the elevator machine room, elevator machinery space, 

elevator control space, or elevator control room serving the elevators if such rooms or spaces are located at the 
designated level

• (3) Activation of the initiating devices identified if they are installed at or below the lowest level of recall in the 
elevator hoistway and the alternate level is located above the designated level.



• Pre-Testing Coordination
• Final Testing
• Annual Testing
• Changes in the industry



THANK YOU
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