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960529LP.209                                                INTRODUCTION                                                    Time: 5 min.  


    





ATTENTION:	Many people suffer losses due to fire, including their lives.  Many deaths due to fire could be prevented through the use of automatic fire detection and reporting.  Early warning of fire conditions is vital to reducing the loss of resources and lives.





REVIEW:	Facility engineering is influenced by the absence or presence of fire detection systems.  Review study guide/workbook questions.





OVERVIEW:	During this lesson on fire detection systems, we will discuss features, types of systems and signals, notification, manual devices, automatic devices, and secondary power supplies.





MOTIVATION:	How fire safe are the facilities on your installation when unoccupied?  What fire reporting ability do they have?





TRANSITION:	Let's begin the lesson.








                                                                               BODY                                                  Time: 12 hr. 50 min.  








PRESENTATION:





9.	Fire Alarm Systems (IAW NFPA 1031, meeting compliance as defined in shaded boxes 	below)


�


Para. 3-3.6: Determine the operational readiness of existing sprinkler, fire alarm, kitchen hood systems, and first-aid fire extinguishers, given test documentation and field observations, so that the system(s) or equipment is in an operational state, maintenance is documented, and all deficiencies are discovered, noted, and communicated in accordance with the policies of the agencies being represented.  





�


Para. 3-3.6.1 Prerequisite Knowledge:  A basic understanding of portable fire extinguishers, fixed fire extinguishing systems, automatic fire sprinkler systems, standpipe and hose systems, water supply systems, automatic and manual fire alarm systems and devices.





	Main Points


	and their Subpoints:	MP#1 -  Fire Alarm Systems


					--  Fire Detection System IAW


					--  Minimum Level of Protection


					--  Fundamentals of Alarm Systems


					--  Protected Premises Alarm Systems


					--  Initiating Devices


					--  Notification Appliances


					--  Household Fire Warning Equipment


					--  Portable Fire Alarm System


	


	References:		-- 	        NFPA 72, Dated - 960726


				--  MIL HDBK 1008B, Dated - 940115 


				--  	     AFM 91-37, Dated - 8110


				--  Fire Protection Handbook - 17th Edition





a.	Without reference, identify basic principles of fire alarm systems and devices with at least 80% accuracy


     


(1)	Fire detection systems shall be designed, installed, and function as stated in Military Handbook 1008B and NFPA Standard 72





(2)	Complete automatic fire detection systems and fire extinguishers constitute the minimum level of acceptable fire protection for all new construction in the Air Force





	(a) 	for Air Force projects, unless automatic fire suppression systems are required





	(b)	IAW MIL-HDBK 1008-B, Para. 7.3.4, Note 1





		(3)	Fundamentals of Fire Alarm Systems





			(a)	Purpose:  Refer to NFPA 72, Para. 1-2.1*





			(b)	General system classifications:  (NFPA 72, Para. 1-3.1)





				1	Household fire warning systems





�				2	Protected premises fire alarm systems





				3	Supervising station fire alarm systems





					a	Auxiliary fire alarm systems





						1	Local energy type





						2	Parallel telephone type





						3	Shunt type





b	Remote supervising station fire alarm systems





					c	Proprietary fire alarm systems





					d	Central station fire alarm systems





					e	Municipal fire alarm systems





			(c)	Common system fundamentals  (NFPA 72, Para. 1-5.1)





				1	Systems are primarily intended to:


					(NFPA 72, Para. 1-5.1.1)





a	Provide notification of fire alarm, supervisory, and trouble conditions





					b	alert occupants


			


					c	summon appropriate aid





					d	control fire safety functions





				2	Equipment shall be listed for the purpose for which it is used


					(NFPA 72, Para. 1-5.1.2)





			(d)	Power supplies (NFPA 72, Para. 1-5.2)





				1	Installed IAW NFPA 70, National Electric Code, (NEC)


					(NFPA 72, Para. 1-5.2.2) 





2	At least two independent and reliable supplies, one primary and one secondary (standby)


					(see exceptions: NFPA 72, Para. 1-5.2.3)





�				3	Primary Supply  (NFPA 72, Para. 1-5.2.5)





					a	High degree of reliability





					b	Adequate capacity





					c	Light and power service IAW 1-5.2.5





�1	A light and power service employed to operate the system under normal conditions shall have a high degree of reliability and capacity for the intended service.  The service shall consist of one of the following:


	(NFPA 72, Para. 1-5.2.5.1)





�							a	Two-wire supplies





							b	Three-wire supplies


			


�						2	Overcurrent Protection, refer to:  											(NFPA 72, para. 1-5.2.5.3) 





					d	Engine-driven generator or equivalent 


						IAW NFPA 72, Para. 1-5.2.10


			


				4	Secondary supply capacity and sources


					(NFPA 72, Para. 1-5.2.6)





a	Shall automatically supply energy to the system within 30 sec. without the loss of signals





�b	Shall provide under maximum normal load (standby mode): for 24 hours


 						


						1	Protected Premises (Local)





						2	Central station 





						3	Proprietary





�c	Shall provide under maximum normal load (standby mode): for 60 hours


					


						4	Auxiliary





						5	Remote station





					d	AND operate all alarm notification appliances for 5 min.





					e	Secondary supply shall consist of one of the following:





						1	Storage battery arranged 


�							IAW NFPA 72,  para. 1-5.2.9





2 	Automatic starting engine-driven generator arranged IAW NFPA 72,  para. 1-5.2.10 and storage batteries with 4 hours capacity IAW NFPA 72,  para. 1-5.2.9





3 	Multiple engine-driven generators, one of which is automatic starting, arranged IAW NFPA 72,  para. 1-5.2.10 





			(e)	System functions  (NFPA 72, Para. 1-5.4)





�				1	Protected premises fire safety functions


					(NFPA 72, Para. 1-5.4.1)





�a	Fire safety functions shall be permitted to be performed automatically





b	The time delay between the activation of an initiating device and the automatic activation of a local fire safety function shall not exceed 90 seconds(NFPA 72, Para. 1-5.4.1.2)





				2	Coded alarm signals


					(NFPA 72, Para. 1-5.4.2.1*)





a	Shall consist of not less than three complete rounds of the number transmitted, and each round shall consist of not less than three impulses (NFPA 72, Para. 1-5.4.2.1*)





�b	Actuation of alarm notification appliances or emergency voice communications shall occur within 90 seconds after the activation of the initiating device (NFPA 72, Para. 1-5.4.2.2)


			


				3	Coded supervisory signals


					(NFPA 72, Para. 1-5.4.3.1)





a	Shall be permtted to consist of two rounds of the number transmitted to indicate a supervisory off-normal condition





b	One round of the number transmitted to indicate the restoration of the supervisory  condition to normal





				4	Combined coded alarm and supervisory signals


					(NFPA 72, Para. 1-5.4.3.2)





a	Where both coded sprinkler supervisory signals and coded fire or waterflow alarm signals are transmitted over the same signaling line circuit, provision shall be made either to obtain alarm signal precedence or sufficient repetition of the alarm signal to prevent the loss of an alarm signal  (NFPA 72, Para. 1-5.4.3.2)





�b	Visible and audible supervisory signals and visible indication of their restoration to normal shall be indicated within 90 seconds at the following locations:


�


�1	Control unit (central unit)





2	Building fire command center for emergency voice/alarm communications system





3	Supervising station location for systems installed in compliance with NFPA 72, Chapter 4	


							(NFPA 72, Para. 1-5.4.3)	





				5	Trouble signals 


					(NFPA 72, Para. 1-5.4.6)	


					


a	Visible and audible supervisory signals and visible indication of their restoration to normal shall be indicated at the following locations:





						1	Control unit (central unit)





2	Building fire command center for emergency voice/alarm communications system





3	Supervising station location for systems installed in compliance with NFPA 72, Chapter 4





b	Trouble signals and their restoration to normal shall be visibly and audibly indicated at the proprietary supervising station for systems installed in compliance with NFPA 72, Chapter 4


		


�			(f)	Zone Annunciation  (NFPA 72, Para. 1-5.7)





�1	Systems serving two or more zones shall identify the zone of origin by annunciation or coded signal (NFPA 72, Para. 1-5.7.1.2*)





�2	Visual annuciators shall be capable of displaying all zones in alarm.  Where all zones in alarm are not displayed simultaneously, there shall be visual indication that other zones are in alarm (NFPA 72, Para. 1-5.7.1.3)





�3	For the purpose of alarm annunciation, each floor of the building shall be considered a separate zone.  	





�4	Where a floor is subdivided by fire or smoke barriers and the fire plan for the protected premises allows relocation of occupants from the zone of origin to another zone on the same floor, each zone on the floor shall be annunciated seperately for the purposes of alarm location


					(NFPA 72, Para. 1-5.7.3)





5	Systems divided into four or more zones will be provided with a graphic annunciator panel meeting the requirements of MIL HDBK 1008B


					(MIL HDBK 1008B, Pg. 60, Para. 7.4, Note 2)





		(4)	Protected Premises Fire Alarm Systems





			(a)	Scope  (NFPA 72, Para. 3-1)





�			(b)	General  (NFPA 72, Para. 3-2)


				see exceptions in code ...





1	Systems requiring transmission of signals to continually manned locations providing supervising station service shall also comply with the applicable requirements of NFPA 72, Chapter 4  (NFPA 72, Para. 3-2.1)





2	Systems shall	transmit a signal to a constantly attended location 


	(MIL HDBK 1008B, Para. 7.3.2)


       


3	Chapter 4 of the National Fire Alarm Code covers the requirements for the fire alarm system between the protected facility and the supervising station  (NFPA 72, Para. 4-1)





			(c)	System Requirements





				1	Supervisory Signal Initiation  (NFPA 72, Para. 3-8.6)





�a	Monitoring of sprinkler and other fire suppression systems, and other systems for the protection of life and property for the initiation of a supervisory signal indicating an off-normal condition that could adversely affect the performance of the system  (NFPA 72, Para. 3-8.6.1)





b	Supervised components may include, but should not be limited to: 


	(NFPA 72, Para. A-3-8.6.2)





						1	Control valves 1.5 inch or larger





						2	Pressure:





							a	Dry-pipe system air





							b	Pressure tank air





c	Pre-action system supervisory air





							d	Steam for flooding systems





							e	Public water





						3	Water tanks:





							a	Level





							b	Temperature





4	Building temperature (including areas such as valve closet and fire pump house)





						5	Fire pumps





							a	Electric:





1	Running (alarm or supervisory)





								2	Power failure





								3	Phase reversal





							b	Engine-driven:





1	Running (alarm or supervisory)





								2	Failure to start





3	Controller off “automatic”


				


4	Trouble (e.g., low oil, high temperature, overspeed)





							c	Steam turbine:





1	Running (alarm or supervisory)





2	Steam pressure





3	Steam control valves		





						6	Tampering


							(NFPA 72, Para. 3-8.10)





a	Automatic fire suppression system alarm-initiating devices and supervisory signal-initiating devices and their circuits shall be so designed and installed that they cannot be readily subject to tampering, opening, or removal without initiating a signal.


	(NFPA 72, Para. 3-8.10.1)





b	Where a valve is installed in the connection between a signal attachment and the fire suppression system to which it is attached, such a valve shall be supervised IAW the requirements of Chapter 5


	(NFPA 72, Para. 3-8.10.2*)   





7	Elevator recall and elevator  shutdown





a	System-type smoke detectors located in elevator lobbies, elevator hoistways, and elevator machine rooms used to initiate fire fighters’ service recall shall be connected to the building fire alarm system


								(NFPA 72, Para. 3-8.14.1*)





b	Unless otherwise required by the authority having jurisdiction, only the elevator lobby, elevator hoistway, and the elevator machine room smoke detectors shall be used to recall elevators for fire fighters’ service


								(NFPA 72, Para. 3-8.14.1*)


								 see Appendix A-3-8.14.1





c	Where heat detectors are used to shut down elevator power prior to sprinkler operation, the detector shall have both a lower temperature rating and a higher sensitivity [often characterized by a lower response time index (RTI) as compared to the sprinkler]


	(NFPA 72, Para. 3-8.15.1*)





d	Where heat detectors are used for elevator power shutdown prior to sprinkler operation, they shall be placed within 2 feet of each sprinkler head


	(NFPA 72, Para. 3-8.15.2)





e	see Appendix A-3-8.15.3





						8	Fire safety control functions


							(NFPA 72, Para. 3-9)





		a	Heating, Ventilation, and Air Conditioning (HVAC) 		systems


								(NFPA 72, Para. 3-9.3)





							b	Door release service


								(NFPA 72, Para. 3-9.4)





							c	Door unlocking devices


								(NFPA 72, Para. 3-9.5)





						9	Suppression system actuation


							(refer to NFPA 72, Para. 3-10) 


							


						10	Automatic alarm signal initiation


							(NFPA 72, Para. 3-8.2)





a	Systems equipped with alarm verification features


								(NFPA 72, Para. 3-8.2.3*)





�b	Systems that require the operation of two automatic detection devices


	(NFPA 72, Para. 3-8.2.5*)


	(see reference...)





c	Concealed detectors


	(NFPA 72, Para. 3-8.3*)





d	Waterflow alarm signal initiation


								(NFPA 72, Para. 3-8.5)	


		(5)	Initiating Devices





�			(a)	Installation and Required Location of Detection Devices:


				(NFPA 72, Para. 5-1.3)





�1	Where subject to mechanical damage, an initiating device shall be protected


	(NFPA 72, Para. 5-1.3.1)





2	In all cases. Initiating devices shall be supported independently of their attachment to the circuit conductors (NFPA 72, Para. 5-1.3.2)





3	Detectors shall not be recessed into the mounting surface unless listed for such mounting                                        





4	Detectors shall be installed in all areas required by the appropriate NFPA standard or the AHJ (NFPA 72, Para. 5-1.3.3)


�


Review Trainer:  Automatic Fire Detection Devices #4317





			(b)	Heat-Sensing Fire Detectors


				(NFPA 72, Para. 5-2)





				1	Temperature Classification


					(NFPA 72, Para. 5-2.1, see references...)





2	Color coding





a	Heat detectors of the fixed-temperature or rate-compensated, spot-pattern type shall be classified as to the temperature of operation and marked with the appropriate color code IAW Table 5-2.1.1.1





�b	Exception:  Heat detectors where the alarm threshold is field adjustable and that are marked with the temperature range





2	Thermal lag - The air temperature at the time of alarm is usually considerably higher than a rated temperature because it takes time for  the air to raise the temperature of the operating element to its set point.  This condition is called thermal lag.


	(FPHB, Pg. 4-42)  


				


				3	Operating Principles  (FPHB, Pg. 4-42 thru 4-46)





a	Fixed Temperature-  will respond when its operating element becomes heated to a predetermined level


				


1	Bimetallic Type  - a sensing element comprised of two metals having different coefficients of thermal expansion arranged so that the effect will be deflection in one direction when heated and in the opposite direction when cooled





2	Fusible- element-type - a sensing element of a special composition (Eutectic) metal, which melts rapidly at the rated temperature





3	Continuous line type - a line-type (heat-sensitive cable) device whose sensing element comprises:





a	In one type, two current-carrying wires seperated by heat-sensitive insulation that softens at the rated temperature, thus allowing the wires to make electrical contact





b	In another type, a single wire is centered in a metallic tube, and intervening space filled with a substance that, at a critical temperature, becomes conductive, thus establishing electrical current between the tube and the wire	





4	Liquid expansion - a sensing element comprising a liquid capable of marked expansion in volume in response to temperature increases





b	Rate Compensation - responds when the temperature of the air surrounding the device reaches a predetermined level, regardless of the rate of the temperature rise, compensating for thermal lag





c	Rate-of-Rise -  responds when the temperature rises at a rate exceeding a predetermined amount  (typically 12 to 15°F per minute)





						1	Pneumatic Tubing





						2	Spot-Type Pneumatic





�


Review Trainer:  Automatic Fire Detection Devices #4317








				3	Location





a	Spot-type heat detectors - shall be located on the ceiling not less than 4 inches from the side wall or on the side walls between 4 inches and 12 inches from the ceiling





b	Line-type heat detectors - shall be located on the ceiling or on the side walls not more than 20 inches from the ceiling


�


c	(See Exceptions) for solid open joist and beam construction


	(NFPA 72, Para. 5-2.2.2)





				4	Temperature





a	Fixed-temperature or rate-compensated elements shall be selected  for the maximum ceiling temperature that can be expected





					b	IAW NFPA 72, Table 5-2.1.1.1				


				


				5	Spacing





					a	Smooth ceiling:





1	Distance between detectors shall not exceed their listed spacing


	


2	Detectors shall be within 1/2 of  the listed spacing from walls or partitions extending to within 18 inches of the ceiling; or





3	All points on the ceiling shall have a detector within a distance equal to 0.7 times the listed spacing (0.7S). This is useful in calculating locations in corridors or irregular areas


							(NFPA 72, Para. 5-2.4.1*)


					


b	Irregular Areas:





1	Spacing between detectors may be greater than the listed spacing provided the  maximum spacing to the farthest point of a side wall is or corner is not greater  than 0.7 times the listed spacing


	(NFPA 72, Para. 5-2.4.1.1*) 





2	See figure A-5-2.4.1.1


	 (NFPA 72, 5-2.4.1.1)





c	High Ceilings - On ceilings 10 ft to 30 ft high, heat detector linear spacing shall be reduced IAW  Table 5-2.4.1.2


					


					d	Solid Joist Construction


						(NFPA 72, Para. 5-2.4.2*) 





					e	Beam Construction


						(NFPA 72, Para. 5-2.4.3*)





1	Treat as smooth ceiling if beam projects no more than 4" in depth 





2	If depth of beam is between 4 and 18 inches, reduce the spacing perpendicular to the beam to no more than 2/3 smooth ceiling spacing 





3	If beams are greater than 18" in depth and more than 8' on center, treat each  bay as a separate area





						4	Refer to Appendix A-5-2.4.3


					


					f	Sloped Ceilings


						(NFPA 72, Para. 5-2.4.4)





1	Peaked - Shall first have a row of detectors located within 3 feet of the peak on the ceiling, measured horizontally.  Additional detectors spaced IAW Figure A-5-2.4.4.1





2	Shed - Sloped ceilings having a rise greater than 1 ft in 8 ft horizontally shall have a row of detectors located on the ceiling within 3 ft of the high side of the ceiling measured horizontally, spaced IAW the type of construction





3	For a roof slope of less than 30(, all detectors shall be spaced utilizing the height at the peak





4	For a roof slope greater than 30(, the average slope height shall be used for all detectors other than those located in the peak  (NFPA 72, Para. 5-2.4.4.3)





			(c)	Smoke-Sensing Fire Detectors (NFPA 72, Para. 5-3)


     


				1	Principles of Detection (FPHB, Pg. 4-46, 47)





a	Ionization - usually of the spot-type, an ionization smoke detector has a small amount of radioactive material that ionizes the air in the sensing chamber, rendering the air conductive and permitting a flow through the air between two charged electrodes.  This gives the sensing chamber an effective electrical conductance. 





b	Photoelectric - the presence of suspended smoke particles generated during the combustion process affects the propagation of a light beam passing through the air





						1	Light scattering


							(refer to FPHB, Pg. 4-47)





						2	Light obscuration


							(refer to FPHB, Pg. 4-46)





					c	Cloud Chamber


						(refer to FPHB, Pg. 4-47)





				2	Location and Spacing





a	Based on guidelines of NFPA 72 and engineering judgement, to include:





�						1	Ceiling shape and surface





�						2	Ceiling height





3	Configuration of contents in the area to be protected





4	Burning characteristics of the combustible materials present 





5	Ventilation





6	Ambient environment		





					b	Stratification shall be considered 


						(NFPA 72, Para. 5-1.4.5*)


						(refer to Appendix A-5-1.4.5


						 and Appendix B)





					c	Spot-Type Smoke Detector - 


						(NFPA 72, Para. 5-3.4.3*)





1	Shall be located on the ceiling not less than 4 inches from the side wall to the near edge or on a side wall between 4 and 12 inches down from the ceiling to the top of the detector





2	See Exceptions (1) - 5-1.4.5 and (2) - 5-3.4.6 of NFPA 72





3	Where installed under raised room floors and similar spaces, they shall only be mounted in an  orientation for which they have been listed


							(see Figure A-5-3.4.3.2)





d	Projected Beam Type - normally located with the beams parallel to the ceiling and IAW manufacturer's instructions


						(NFPA 72, Para. 5-3.4.4)





					e	Sampling Type  (NFPA 72, Para. 5-3.4.2)





�1	Each port shall be treated as a Spot-type detector for the purpose of location and spacing





2	Maximum air sample transport time from the farthest sampling point shall not exceed 120 sec.


 


					f	Smooth Ceiling Spacing


						(NFPA 72, Para. 5-3.4.5)





1	Spacing of 30 feet for Spot-type shall be permitted as a guide 





2	Adjust as required by conditions


							(NFPA 72, Para. 5-3.4.5.1.1)





3	All points on  the ceiling shall have a detector within a distance equal to 0.7 times the selected spacing


	(NFPA 72, Para. 5-3.4.5.1.2*)


							(refer to Appendix A-5-3.4.5.1.2)	





g	Projected Beam-type Detectors - location and spacing IAW manufacturer’s instructions (NFPA 72, Para. 5-3.4.5.2*)





�h	Solid Joist and Beam Construction - solid joists shall be considered to be the same as beams for smoke detector spacing guidelines (NFPA 72, Para. 5-3.4.6*)





i	Flat Ceilings:





�1	For ceiling heights of 12 feet or lower and beam depths of 1 foot or less, smooth ceiling spacings running in the direction parallel to the run of the beams shall be used and 1/2 the smooth ceiling spacing shall be in the direction perpendicular to the run of the beams


							(NFPA 72, Para. 5-3.4.6.1(a)*)





2	Spot-type detectors shall be permitted to be located  either on the ceiling or on the bottom of the beams


							(NFPA 72, Para. 5-3.4.6.1(a)*)





3	For beam depths exceeding 1 foot or for ceiling heights exceeding 12 feet, spot-type detectors shall be located on the ceiling in every beam pocket


�							(NFPA 72, Para. 5-3.4.6.1(b)*)





					j	Sloped Ceilings   (NFPA 72, Para. 5-3.4.6.2*)


 


1	For beamed ceilings with beams running parallel to (up) the slope, the spacing for flat beamed ceilings shall be used


	(NFPA 72, Para. 5-3.4.6.2(a)*) 





2	For slopes greater than 10(, the detectors located at 1/2 the spacing from the low end shall not be required


							(NFPA 72, Para. 5-3.4.6.2(a)*) 





�3	For beamed ceilings with beams running perpendicular to (across) the slope, the spacing for flat beamed ceilings shall be used  (NFPA 72, Para. 5-3.4.6.2(b)*)





4	A projected beam-type smoke detector shall be considered equivalent to a row of spot-type smoke detectors for flat and sloped ceiling applications


							(NFPA 72, Para. 5-3.4.6.3)





5	Peaked - detectors shall be spaced and located within 3 feet of the peak, measured horizontally.  Additional detectors spaced IAW Figure A-5-2.4.4.1


							(NFPA 72, Para. 5-3.4.7)





6	Shed - detectors shall first be spaced and located within 3 feet of the high side of the ceiling, measured horizontally.  Additional detectors spaced IAW Figure A-5-2.4.4.2


							(NFPA 72, Para. 5-3.4.8)


					


k	Special Considerations


	(refer to NFPA 72, Para. 5-3.6)





			(d)	Radiant Energy-Sensing Detectors


				(NFPA 72, Para. 5-4)


	


				1	Operating Principles


					(refer to FPHB, Pg. 4-47 and AFM 91-37, Pg. 3-49, Para. 3.6.4)





Note (970101): AFM 91-37, Dated October 81, currently under rewrite as Armed Forces Joint Manual (AFJM) 32-1059 





					a	Flame detectors





						1	Ultraviolet 





						2	Single Wavelength Infrared





						3	Multiple Wavelength Infrared





						4	Combination UV/IR





b	Spark/Ember Detectors - a radiant energy fire detector that is designed to detect sparks or embers, or both.  These devices are normally intended to operate in dark environments and in the infrared part of the spectrum (NFPA 72, Para. 5-4.1.1.2, also in Para. 1-4: Definitions)





2	Location and Spacing - shall be the result of an engineering evaluation





					a	Considerations for flame detectors:


						(NFPA 72, Para. 5-4.3.2.1*)





						1	The size of fire that is to be detected





						2	The fuel involved





						3	The sensitivity of the detector





						4	The field of view of the detector





						5	The distance between the fire and the detector





						6	The radiant energy absorption of the atmosphere





						7	The presence of extraneous sources of radiant emissions





						8	The purpose of the detection system





						9	The response time required





�					b	Considerations for Spark/Ember detectors:


						(NFPA 72, Para. 5-4.3.3.1*)





						1	The size of the spark or ember that is to be detected





						2	The fuel involved





						3	The sensitivity of the detector





						4	The field of view of the detector





						5	The distance between the fire and the detector





						6	The radiant energy absorption of the atmosphere





						7	The presence of extraneous sources of radiant emmissions





						8	The purpose of the detection system





						9	The response time required





					c	Other Fire Detectors





1	The location and spacing of detectors shall be based on the principle of operation and an engineering survey of the conditions anticipated in service (NFPA 72, Para. 5-5.5.1)





2	Considerations shall be given to all factors that could affect the location and sensitivity of the detectors, including structural features such as the sizes and shapes of rooms and bays and their occupancies and uses, ceiling heights, ceiling and other obstructions, ventilation, ambient environment, stock piles, files, and fire hazard locations (NFPA 72, Para. 5-5.5.3)





3	Special Considerations - the selection and placement of detectors shall take into consideration both the performance characteristics of the detector and the areas into which the detectors are to be installed to prevent nuisance alarms or non-operation after installation  (NFPA 72, Para. 5-5.6) 


 


			(e)	Combination Detectors 


 


1	A device that either responds to more than one of the fire phenomenon or employs more than one operating principle tio sense one of these phenomenon  (NFPA 72, Para. 1-4)





	Combination of a heat detector with a smoke detector





	Combination rate-of-rise and fixed-temperature heat detector





				2	Employs more than one operating principle 


                         


				2	Fixed temperature/Rate-of-Rise is the most common





				3	Smoke/Fixed temperature


 


				4	Photoelectric/ionization 





			(f)	Manually Actuated Alarm Initiating Devices  (NFPA 72, Para. 5-8)





1	Fire alarm boxes shall be listed for the intended application and installed IAW Chapter 5 





2	Fire alarm boxes shall be securely mounted with the operable part of the box not less than  3 ½ feet and not more than 4 ½ feet above floor level


					(NFPA 72, Para. 5-8.1.1)





3	Distribution:





a	Shall be unobstructed and readily accessible


	(NFPA 72, Para. 5-8.1.2)





					b 	At least one per floor





c	Additional  boxes shall be provided so that the  travel distance to the nearest box is not more than 200 feet, measured horizontally  on the same floor





		(6)	Notification Appliances for Fire Alarm Systems





			(a)	Operating Modes





1	Public Mode - Signaling to occupants or inhabitants of the area protected by the fire alarm system


 


2	Private Mode � Signaling only to those persons directly concerned with the implementation and direction of emergency actions 





			(b)	Audible Characteristics (NFPA 72, Para. 6-3)





�				1	Public Mode   (NFPA 72, Para. 6-3.2*)





a	Shall have a sound level of not less than 75 dBA at 10 ft  or more than 120 dBA at the minimum hearing distance


	(NFPA 72, Para. 6-3.2.1)





b	Shall have a sound level at least 15 dBA greater than the average ambient sound level or 5 dBA greater than the maximum sound level  (NFPA 72, Para. 6-3.2.2*)





c	Average sound levels greater than 105 dBA shall require the use of visible signal appliances  (NFPA 72, Para. 6-3.1.2) 





�2   	Private Mode - Shall have a sound level of not less than 45 dBA at 10 ft or more than 120 dBA at the minimum hearing distance


					(NFPA 72, Para. 6-3.3.1)	





3	Sleeping Areas - Sound level measurements at any point within the sleeping areas shall be the maximum of 15 dBA above the average ambient sound or a minimum of 70 dBA  (NFPA 72, Para. 6-3.4)





				4	Audible Signal Appliance Location





a	Wall mounted appliances shall have their tops at heights above the finished floors of not less than 90 inches and below the finished ceilings of not less than 6 inches





b	Where combination audible/visible appliances are installed, the location shall be determined by the requirements of 


	(NFPA 72,  Para. 6-4.4)





			(c)	Visible Characteristics





				1	Public Mode





�					a	Flash rate (NFPA 72, Para. 6-4.2)





1	Shall not exceed 2 flashes per second





2	Shall not be less than one flash every second





					b	Color shall be clear or nominal white (NFPA 72, Para. 6-4.2.2)





					c	Effective intensity shall not exceed 1000 candela





				2	Appliance Location  (NFPA 72, Para. 6-4.4)





a	Wall-mounted appliances shall be mounted with the bottom between 80 inches and 96 inches above the finished floor


						(NFPA 72, Para. 6-4.4)





					b	Ceiling-mounted appliances shall be installed per Table 6-4.4.1(b)





�					c	Spacing in Rooms and Corridors greater than 20 feet wide


						(NFPA 72, Para. 6-4.4.1* and 6-4.4.2*)





1	Spacing shall be IAW Figure 6-4.4.1.1 and Tables                  6-4.4.1(a) and (b)





2	Maximum separation between appliances shall not exceed 100 feet


						


3	See NFPA 72, Para. 6-4.4.2* and 6-4.4.3* for reference on spacing in corridors less than 20 feet wide and sleeping areas





				3	Private Mode - Shall be adequate for its intended purpose


							  (NFPA 72, Para. 6-5)








INTERIM SUMMARY                                  	                        	 Evaluation: Ask Oral Questions 








		(7)	Household Fire Warning Equipment  (NFPA 72, Chapter 2)





			(a)	Chapter 2 deals strictly with household fire detection equipment and 


				is a stand-alone chapter  (NFPA 72, Para. 2-1.1*)





�			(b)	The code is primarily 	concerned with life safety, not the protection of 


				property  (NFPA 72, Para. 2-1.2.2)





			(c)	Required Protection





				1	Smoke Detectors  (NFPA 72, Para. 2-2.1.1.1)


				


					a	Outside of each separate sleeping area         


                                                      


b   	Each additional story 


 


c   	Basements 





d	In new construction a 	smoke detector also shall be installed in each sleeping room





e	Smoke detectors are not required in individual sleeping rooms where residential sprinklers are installed


	(MIL HDBK 1008-B, Para. 4.2.1)





				2	Automatic sprinkler systems provided IAW NFPA 13D or  NFPA 13R  


					shall be interconnected to sound alarm notification


					appliances throughout the dwelling when a fire warning


					system is provided  (NFPA 72, Para. 2-2.1.1.3) 





3	Each detection device shall cause the operation of an alarm that shall be clearly audible in all bedrooms over background noise levels with all intervening doors closed  (NFPA 72, Para. 2-2.2)





a	In new construction, where more than one smoke detector is required, they shall be so arranged that operation of any smoke detector shall cause the alarm in all smoke detectors within the dwelling to sound  (NFPA 72, Para. 2-2.2.1)





b	Newly installed alarm notification appliances used with a household fire warning system and single and multiple station smoke alarms shall produce the audible emergency evacuation signal described in ANSI S3.41, Audible Emergency Evacuation Signal (NFPA 72, Para. 2-2.2.2*)





4	In a household occupied by one or more hearing impaired persons, each initiating device shall cause the operation of visible alarm signals


	(NFPA 72, Para. 2-2.3)





			(d)	Power Supplies





1	All power supplies shall shall have sufficient capacity to operate the alarm signals for at least 4 continuous minutes  (NFPA 72, Para. 2-3.1.1)





2	In family housing, an AC power source shall be utilized in all new construction  (NFPA 72, Para. 3-3.1.2)


		          (MIL HDBK 1008-B, Para. 4.2.1)





			(e) 	Location and Mounting of Detectors 





                 			1   	Smoke Detectors


 


a 	Sloping Ceiling � greater than 1 ft in 8 ft horizontally shall be located at the high side of the room  (NFPA 72, Para. 2-5.2.1.1)


 


b   	Stairwell � located so as to  ensure that smoke rising in the stairwell cannot be prevented from reaching the detector by an intervening door or obstruction   (NFPA 72, Para. 2-5.2.1.2) 


 


c   	Basement � close proximity to stairway leading to the floor 	above  							(NFPA 72, Para. 2-5.2.1.3) 


 


d   	Dead air space (NFPA 72, Para. 2-5.2.1.5*)


                         	


						1   	4" from edge of ceiling 


 


2   	4" down on wall 





						3	If wall mounting, do not exceed 12" down





�e	Smoke detectors shall not be located 	within kitchens or garages or in other spaces where temperatures can fall below 40°F or exceed 100°F  (NFPA 72, para. 2-5.2.1.6)





f	Smoke detectors shall not be located closer than three feet from the door to a kitchen or a bathroom containing a tub or shower


						(NFPA 72, Para. 2-5.2.1.6)





�g	Smoke detectors shall not be located closer than three feet from supply registers of a forced air heating or cooling system


						(NFPA 72, Para. 2-5.2.1.6)


						


2  	Heat detectors are not required by chapter 2 but are 	recommended as additional protection in such areas as kitchens, dining rooms, attics, furnace rooms, utility rooms, basements and garages


	(NFPA 72, Para. A-2-5.2.2)


 


APPLICATION:	None 





 EVALUATION:	Interspersed throughout the lesson using oral questions.  Administer Specific Written 				examination.








                                                                   CONCLUSION   			                        Time: 5 min.








SUMMARY:	During this lesson, we discussed functions and features, types of systems and signals, notification characteristics and other facets of fire detection systems.





REMOTIVATION:	By understanding detection systems and devices, you will be capable of insuring facilities are provided with the minimum fire protection towards life.  





ASSIGNMENT:	Read and study the next chapter, Fire Suppression Systems.  Answer questions at the end of the unit.





CLOSURE:	The lack of timely fire detection and notification has and will continue to cost us dearly.  We must dedicate ourselves to the preservation of life and property through the thourough understanding of these systems and their readiness preservation.
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