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960529LP.210         				     INTRODUCTION 		                      Time: 5 min.








ATTENTION:	How many of you have responded to fires in buildings that were protected by installed fire suppression systems?  Many of us take it for granted that the system will control or extinguish the fire.  How can we be sure?





REVIEW:		In our last lesson we learned that we can use the fire alarm system to supervise and control suppression systems.  Throughout your career you have come in contact with these systems.  Check what the students know already concerning suppression systems.





OVERVIEW:		Our lesson today will deal with various types of automatic sprinkler systems, dry chemical, gaseous, standpipe and water spray systems.  We will be discussing last night's reading assignments throughout the day.  





MOTIVATION:	Properly maintained suppression systems save lives.  You are  the person responsible for the safety of those depending on its operation.





TRANSITION:	Let's begin the lesson.








                                                                            BODY                                                     Time: 16 hr. 50 min.








PRESENTATION:





10.	Suppression 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 Suppression Systems


							   --	Automatic Sprinkler Systems


							   --	Dry Chemical Systems


							   --	Gaseous Extinguishing Systems


							   --	Standpipe Systems


							   --	Water Spray Systems


		


	References:	--		    NFPA 12, Dated - 930212


				--		   NFPA 12A, Dated - 920814


				-- 	         NFPA 13, Dated - 960809


				--		   NFPA 13D, Dated - 960809


				--		   NFPA 13R, Dated - 960809		


				--		    NFPA 14, Dated - 960202


				--		    NFPA 15, Dated - 960809 	


				--		    NFPA 16, Dated - 950207


				--		   NFPA 16A, Dated - 940211


				--		    NFPA 17, Dated - 940805


				--		   NFPA 17A, Dated - 940714


				--     MIL HDBK 1008B, Dated - 940115 


				--  	       AFM 91-37, Dated - 8909


				--  Fire Protection Handbook - 17th Edition








a.	Without reference, identify basic principles of automatic fire sprinkler systems, fixed fire extinguishing systems and standpipe and hose systems with at least 80% accuracy.





		(1)	Automatic Sprinkler Systems  (NFPA 13)


			


			(a)	Types of  Systems





				1 	Wet Pipe  (NFPA 13, Para. 1-4.3)





a	Employs closed sprinklers attached to piping that contains water and is connected to a water supply so that immediate discharge will occur in the event of fire at the fused head 


 


				 	b 	Operating principle 


 


1	Head fuses 


 


                     					2 	Valve opens 


 


                     					3 	Water flows to motor gong and transmitter 


 


                     					4 	Discharged onto fire through sprinkler head


 


                				c	Cold weather valves � (10) heads per valve 





                				d 	Antifreeze solutions � recommended for systems not exceeding (40) 						gallon capacity 


						(NFPA 13, Para. 3-5.1; A-3-5.1, see code for clarification)





INTERIM SUMMARY                                    				 Evaluation:  Ask Oral Questions 





				2	Dry Pipe  (NFPA 13, Para. 1-4.3)





					a 	Employs closed sprinklers attached to piping that contains air or nitrogen under pressure and upon activation by fire allows the pressure to escape and then water is discharged on to the fire 


 


				                     	1 	Used where freezing is expected 


 


                     					2 	Alarm valve assembly must be in heated area 


 


                     					3 	System under air pressure 


 


                     					4 	Operates slower than wet system 


 


			                	b 	Operating principle 


 


				                     	1   	Head fuses 


 


                     					2 	Air is exhausted/accelerated 


 


                     					3 	Water flow to transmitter and gong 


 


				                     	4 	Discharged onto fire 





				3	Preaction System  (NFPA 13, Para. 1-4.3)





					a	Will be one of the following types:


						(NFPA 13, Para. 3-3.2.1)





						1	Single Interlock System - systems that admit water to sprinkler piping upon operation of detection devices





						2	Non-Interlock System - systems that admit water to sprinkler piping upon operation of detection devices or automatic sprinklers





						3	Double Interlock System - systems that admit water to sprinkler piping upon operation of both detection devices and automatic sprinklers





b 	Employs closed automatic sprinklers connected to a piping system which may or may not contain air under pressure, with a supplemental fire detection system in the same location as the sprinkler 


 


                     					1  	May be used where dry�pipe is used 


 


2 	Designed primarily for use where damaged heads or broken piping could cause severe water damage 


 


3 	Water valve operates independent of sprinkler heads 


 


                     					4 	Water usually arrives at head prior to fusing 


 


                    	 				5 	Most systems use 7 psi air pressure (supervisory) 


 


               				c 	Operating principle 


 


                    					1 	Detection system activates water control valve 


 


                     					2 	Water control valve operates 


 


                     					3 	Piping is filled 


 


                     					4 	Independent heads fuse 


 


                    					5  	Discharge on fire occurs as heads open


 


				4	Deluge System  (NFPA 13, Para. 1-4.3)


                		


					a 	Employs open sprinklers connected by piping to a water  supply capable of providing vast quantities of water to wet down an entire fire area at one time upon activation by an automatic detection system 


 


		               			1 	Provide adequate drainage 


 


 			                    		2 	Used where closed head systems would operate too  slowly 





                				b 	Components and trimmings 





                     					1 	Open heads 


 


                          					a 	½" or larger 


 


                          					b 	Minimum 15 gpm per head 


 


                          					c 	Provide .25 gallons per sq. ft of floor area for water deluge 


 


			                          		d 	Provide .16 gallons per sq. ft of floor area for AFFF 


 


                          					e 	No set spacing � provide 100% coverage 


 


                     					2 	Agent supplies 


 


                          					a 	Water deluge �(60) minutes of water 


 


                          					b 	Foam deluge � (45) minutes of water, and (10) 									minutes of foam 


 


                     					3  	Computation of water deluge supply





							 ( L * W * .25 * 60 )





                    					4 	Computation of foam deluge supply 


 


                          					a 	Water and Foam for first 10 minutes 


    					


  								 ( L * W * .16 * 10 )





                          					b 	Foam tank capacity  





								(Water and Foam * 6% or 3%)  


 


                          					c 	Water for first 10 minutes





							(Foam and water-Foam tank capacity)


                                  


                           					d 	Water for remaining 35 minutes


    


								(L * W * .16 * 35)


                                


               				c 	Operating Principle 


 


                     					1 	Detection system activates and releases water control 


                         					valve 


 


                     					2 	Signal sent to pumps 





INTERIM SUMMARY                                   			     Evaluation:  Ask Oral Questions 





 				5	Residential





					a 	NFPA 13D details design and installation requirements for one and two family dwellings and manufactured homes





					b 	NFPA 13R details design and installation requirements for multifamily occupancies up to and including four stories in height





			(b)	Sprinkler Types  (refer to NFPA 13, Para. 1-4.3, 4.4, 4.5 for clarification)





�				1	The characteristics of a sprinkler that define its ability to control or extinguish a fire are:   	(refer to - NFPA 13, Para. 1-4.5.1*)





					a	Thermal sensitivity





					b	Temperature Rating





					c	Orifice Size





					d	Installation Orientation





					e	Water Distribution Characteristics





�					f	Special Service Conditions





		                	2 	Old-Style Sprinklers  (NFPA 13, Para. 4-13.13)





					a 	Shall not be used in a new installation.





					b  	Change from old style to the standard spray sprinkler began in 1952


						(Automatic Sprinkler and Standpipe Systems, Pg. 194)	


�


					c	See exceptions 1 and 2





				3 	Conventional Type -  Major difference between types is discharge characteristics 	(pattern) 


 


 		               	4  	Upright  (NFPA 13, Para. 1-4.5.3)





			 	5 	Pendant  (NFPA 13, Para. 1-4.5.3)





				6  	Sidewall - Installed in light hazard occupancies only unless specifically listed for ordinary hazard occupancies 


					(NFPA 13, Para. 1-4.5.3)   (Para. 4-4.2)  





			 	7 	Dry Pendent  (	NFPA 13, Para. 1-4.5.3)


�


			 	8 	Early Suppression Fast-Response (ESFR)  (NFPA 13, Para. 1-4.5.2)





			 	9 	Large-Drop  (NFPA 13, Para. 4-4.3)





					a 	Spacing shall be not more than 12' nor less than 8'


						(NFPA 13, Para. 4-10.3.1*  see exception)  ( Para. 4-10.3.4)							


					b 	Minimum 36" clearance between top 	of storage and deflector  							(NFPA 13, Para. 4.10.6)





	       		 	10  	Open Types (Deluge) 


�


				11	Application of Sprinkler Types  (NFPA 13, Para, 4-4*)


�


					a	Upright and Pendant Spray Sprinklers





						1	All occupancy hazard classifications





						2	All construction types





						3	All system types





					b	Sidewall Spray Sprinklers





						1	Light hazard occupancies only 


							(unless listed for ordinary hazard)


 


						2	Smooth flat ceilings





						3	All system types





					c	Extended Coverage Sprinklers





						1	All occupancy hazard classifications





						2	Unobstructed construction consisting of flat smooth 	ceilings with a slope not exceeding 2 inch per foot unless listed for other


				


						3	All system types





					d	Open Sprinklers





						1	All occupancy hazards





						2	All construction types





						3	Deluge systems





					e	Residential Sprinklers





						1	Dwelling Units





						2	All construction types





						3	Wet pipe systems only (unless listed for dry)





					f	Early Suppression Fast Response





						1	Hazard/Commodity per standard





						2	Smooth ceiling, steel joists, wood truss with top or bottom chord members not exceeding 4 inches in depth with steel tube or bar web.  Wood beams of 4 inches by 4 inches or greater nominal dimension, concrete or steel beams spaced 3 ½ �to 7 ½  feet on centers and either supported on or framed into girders.  Structural members capable of trapping heat spaced greater than 7 ½ feet and limited to a maximum of 300 square feet in area





						3	Roof or ceiling slope cannot exceed 2 inches per foot





						4	Wet pipe systems only  (unless listed for dry)





					g	Large Drop Sprinklers





						1	Hazard/commodity per standard





						2	All construction types





						3	Wet, dry, or preaction systems 





					h	Quick Response Early Suppression (QRES)





						(	Not Available

















			 	12 	Operating Elements





					a 	Temperature characteristics  (	NFPA 13, Para. 2-2.4*)





						1 	Based on maximum ceiling temperature


							(FPHB 17th Ed., Pg. 5-175)





						2 	Fast-Developing Fire - Select a lower rated head to 	control the fire quicker





						3 	High-Heat-Release Fires - Select a higher rated head to limit the number of heads operating





                     				b 	Fusible link and lever�solder linkage 


 


 			                    	c 	Perforated heat collector causes reduction in thermal lag 


 


 			                    	d 	Frangible Pellet Type � A chemical compound under compression which melts and allows movement of the releasing elements 


 


 			                    	e 	Frangible Bulb � liquid filled vile which bursts due to expansion


 


			                     	f 	Bi�metallic on and off may be used only with approval of USAF/LEEE 


 				


				13	Special Features





			 		a 	Corrosive Resistant � 	shall be installed in locations where chemicals, moisture, or other corrosive vapors sufficient to cause corrosion of such devices exists  (NFPA 13, Para. 2-2.5.1*)


 	                    


						1 	Wax or lead 


 


     	               				2 	Coating is dependent upon rating 





						3	Corrosion-resistant coatings shall be applied only by the manufacturer of the sprinkler  (NFPA 13, Para. 2-2.5.2*)





					b 	Sprinkler Guards and Shields - used where subject to mechanical damage  (NFPA 13, Para. 2-2.7)					


 


                				c 	Flush Mounted/Ornamental - shall be permitted to have the operating element above the ceiling and the deflector located near the ceiling where installed IAW their listing


						(NFPA 13, Para. 4-4.1.4.1 - see exception)





             	 			d 	Pull Type � operates automatically but has a manual feature 





INTERIM SUMMARY                           			             Evaluation:  Ask Oral Questions 





			 (c)	Piping and Hangars





				1	Piping Arrangement 


 


                     				a 	Distribution (supply) Main 


 


                 			    	b	Riser � vertical above valve assembly 


 


                     				c  	Feed Main � supplies cross main 


 


			                     	d  	Cross Main � supplies branch lines 


 


			                     	e 	Branch Lines � provide water to heads and installation of heads 


     


				2	Hangars must be provided IAW NFPA 13 unless certified by a registered professional engineer  (NFPA 13, Para. 2-6.1; refer to exceptions)





					a	Threaded sections of rods shall not be formed or bent


						(NFPA 13, Para. 2-6.4.4) 	





					b	Maximum distance between hangars depends on the type and size of pipe  (NFPA 13, Para. 4-14.2.2.1*; see exceptions)





					c	There shall not be less than one hangar for each section of pipe unless sprinklers are closer than 6 feet on center 


						(NFPA 13, Para. 4-14.2.3.1)





					d	The unsupported length of pipe to the end sprinkler depends on the size of the pipe and the pressure  


						(NFPA 13, Para. 4-14.2.3.3)





					e	Cross mains shall have at least one hangar between each two branch lines  (NFPA 13, Para. 4-14.2.4.1) 





					f	Risers shall be supported by pipe clamps or hangars	located on the horizontal connection close to the riser


						(NFPA 13, Para. 4-14.2.5.1)





					g	In multistory buildings, riser supports shall be provided:          							(NFPA 13, Para. 4-14.2.5.3)





						1 	At the lowest level





						2  	At each alternate level





						3  	Above and below offsets





						4  	At the top of the riser





					h	In vertical shafts or  buildings with ceiling heights over 25 feet high, risers shall have at least one support for each pipe section 


						(NFPA 13, Para. 4-14.2.5.4)





			 (d)	Valves and Accessories





		                	1	Post Indicating Valve (PIV)


 


                         			a 	Underground gate valve 


 


                      				b	Controls flow of water from distribution system and supply main 


 


		               	2   	Outside Screw and Yoke Valve (OS&Y) 


 


                         			a 	Used for alarm valve control, sectional  control valves, and control water supply at/near the riser 





                        			 b	Threaded stem is exposed (out) when valve is open 


 


  		                        3 	Check valve in supply main 


 


                      				a	Prevent system water from entering into distribution system 


 					


					b	Required if there is more than one source of water supply


						(NFPA 13, Para. 4-14.1.1.5)





                        			c    	Clapper (alarm valve) on a single wet pipe system equipped with a fire department connection acts as the check valve  


						(NFPA 13, Para. 4-14.1.1.7*)





			             4    	Alarm Valve (clapper) 


 


                     				a 	Wet pipe automatically resets 


 


					b	Others must be manually reset





	                    			c 	Mechanical type valve  (FPHB, 17th Ed., Pg. 5-143)





				     	            1 	Levers and linkage control operation 


 


			               	          	2	Air pressure is released 


 	


     	                   				3 	Releases pressure on diaphragm 


 


               	         				4 	Weight drops and opens clapper 


 


                         				5  	Weight and clapper must be reset after activation 


 


		 	                 	d 	Differential type valve�differences between air pressure and water pressure expressed as a ratio


						(FPHB, 17th Ed., Pg. 5-142)


						(Automatic Sprinkler and Standpipe Systems, 2 Ed., Pg. 307) 	





			                         	1 	Originally, a differential of 5 or 6 to 1 (water pressure to air pressure) was accepted practice, but this has been altered with some designs so that higher air pressures may be used. In a low-differential dry-pipe valve, the differential is usually 1.0 and 1.2 to 1, rather than 5 or 6 to 1common with ordinary differential dry-pipe valves


												


						2 	Maintain air pressure 15 to 20 psi above trip pressure/time 


 


			                         	3 	Alarm connections are from the intermediate chamber 


 


			                          	4 	Reset after operation due to clapper locking open 





INTERIM SUMMARY    				                                    Evaluation:  Ask Oral Questions 





                			5	Quick opening devices are required on systems having a capacity of 500 gpm or more to increase the rate of discharge of air or to accelerate the valve opening 


					(NFPA 13, Para. 3-2.4)  (FPHB, 17th Ed., Pg. 5-143 thru 145)





 			                    	a	Exhauster 


 


                          				1 	For use on mechanical or differential valves 


 


			                          	2 	Movement of diaphragm opens auxiliary valve and air dissipates into atmosphere 


 


                          				3 	Closes automatically to prevent water discharge 


 


			                     	b  	Accelerator 


 


			                         	1  	For use on Differential valves ONLY 


 


                         				2 	Movement of diaphragm opens auxiliary valve and system air is admitted to the intermediate chamber 


 


			                          	3 	Drain closes automatically 





                  			6	Retard Chamber 





			                       a 	Prevents False Alarms due to water surges 





			                       b 	Subject to corrosion 





                    			7 	Alarm Test Valve 


 


			                       a  	Used to test alarm device 


 


				            b 	Routes water from supply main to alarm devices 


 


			                       c 	Closed at all times except for test 


 


 			           8  	Alarm shut�off valve 


 


			                       a  	Used to silence/disable alarm devices 


 


			                       b 	When closed, alarm devices will not function during system 


                            				activation 


 


			                       c 	Open at all times to allow alarm devices to function during system 


                              				activation 





		                   	9 	Water Supply Test Pipe (main drain) Valve 


 


			                       a  	Controls draining water from the system riser, systems may 


                              				have other low point drains 


 


                         			b 	Used to conduct a 2 inch riser flow test to check water supply 


 


                    			10  	Inspectors Test Valve 


 


			                       a 	Allows water flow through a 1 inch pipe that is equivalent to 


                              				one sprinkler head operating 





		                          	b 	Used to trip test alarm valve and evaluate system water flow 


 


	                         		c 	Located remote from alarm valve assembly 


 


INTERIM SUMMARY                               			         Evaluation:  Ask Oral Questions 


 











               		(e) 	Fire Department Connections 


 


	                    		1 	Provides supplemental water volume and pressure to systems by connection of hoselines and fire fighting vehicles 





                    			2  	Piping is normally 4 inch in diameter with a check valve installed 


 


                    			3  	Wet pipe systems are supplied above the wet pipe valve (clapper) 





			           4  	Dry pipe systems are supplied below the dry pipe valve (clapper) 


 


		                    	5 	Manifolds may be supplied when  multiple risers are used 


 


		                    	6  	Check valve in Fire department connections 


 


			                      a 	Prevents water flow into piping, siamese connections and out of  hose inlets 


 


			                      b   	Prevents freezing of connections 


 


			                      c  	Allows water to enter system only 





			(f) 	Alarms and supervision  (FPHB, 17 Ed., Pg. 4-30)


											


                    			1 	Water flow detectors (Vane or Paddle type) 


 


 		                        	a 	Paddle type must only be used on wet systems 


 


			                       b 	Activate alarm transmitter and evacuation alarms 


 


		                         	c  	Delays can be provided to prevent false flow 	alarms due to water surges 


 


		                    	2  	Supervisory Devices � Control Valves 


 


			                       a 	Monitor the status of system control valves through the use of the 


                              				building's alarm system 





		                         	b  	Control Valves (OS&Y, PIV) should transmit closed valve warning when valve is closed no more than two turns or 20% of its total travel 


 


	                         		c 	Used to monitor normal positions of control valves 











                    			3  	Supervisory Alarms 


 


                         			a 	Water level 


 


	                         		b 	Fire pumps 


 


	                         		c  	Low Air/Water temperature 


 


			                      d  	Air pressure 


 


	                         		e  	Pressure tanks 


 


                    			4  	Motor Gongs 


 


	                         		a  	Electric powered 


 


                         			b  	Water motor powered 





                         			c 	Drain Presence/Absence is an indication of water or electric 





INTERIM SUMMARY                                        			Evaluation:  Ask Oral Questions 


 


              		(g) 	Classification of Occupancies	(NFPA 13, Para. 1-4.7)


 


                    			1	Light:  Quantity and / or combustibility of contents is low and fires with relatively low rates of heat release are expected.





                    			2 	Ordinary (Group 1): Combustibility is low, quantity of combustibles is moderate, stockpiles do not exceed 8' and fires with moderate rates of  heat release are expected  (NFPA 13, Para. 1-4.7.2.1*)


 


				3	Ordinary (Group 2):	Quantity and combustibility of contents is moderate to high, stockpiles do not exceed 12' and fires with moderate to high rates of heat release are expected   (NFPA 13, Para. 1-4.7.2.2*)





	                    		4	Extra:  Quantity and combustibility of contents is very high and flammable and combustible liquids, dust, lint, or other materials are present, introducing the probability of rapidly developing fires with high rates of heat release  (NFPA 13, Para. 1-4.7.3)


 


 					a	Group 1:  Little or no flammable or combustible liquids





					b	Group 2:  Moderate to substantial amounts of flammable or combustible liquids or where shielding of combustibles is extensive





				5	Special Occupancies:  Facilities or areas which cannot be assigned a specific classification because of special protection requirements 


					(MIL-HDBK-1008B)  (NFPA 13, Para. 1-4.7.4)





			(h)	Installation Requirements


 


�                			1	Maximum distance criteria between sprinkler heads on branch lines or between branch lines for each type or style varies  (NFPA 13, Para. 4-5.3.1)





	                    			a 	Standard Upright and Pendant Spray Sprinkler  (SSU/SSP)  							(NFPA 13, Para. 4-6.3) (refer to NFPA 13, Table 4-6.2)


	


						1	Light hazard - 15’





						2	Ordinary hazard - 15’





						3	Extra Hazard - 12’


							(Exception 1: 12’6’’ if wider than 25’)





						4	High-Piled Storage - 12’


							(Exception 1: 12’6’’ if wider than 25’


			


					b	Standard Sidewall Spray Sprinklers  (NFPA 13, Para. 4-7.3)


						(refer to NFPA 13, Table 4-7.2)





						1	Light hazard - 12’ to 14’ (refer to exceptions)





						2	Ordinary Hazard - 10’  (refer to exceptions)





					c	Extended Coverage SSU/SSP Spray Sprinklers


						(NFPA 13, Para. 4-8.3)  (refer to NFPA 13, Table 4-8.2)





						1	Light hazard - 20’, 18’, 16’ (based on sq. ft. of protection)





						2	Ordinary Hazard - 20’, 18’, 16’, 14’, 12’ 


�							(based on sq. ft. of protection)





						3	Extra hazard - 12’, 14’ (based on sq. ft. of protection)





						4	High Pile Storage - 12’, 14’ (based on sq. ft. of protection)





					d	Extended Coverage Sidewall Spray Sprinkler 


						(NFPA 13, Para. 4-9.3)  (refer to NFPA 13, Table 4-9.2)





						1	Light Hazard - 28’





						2	Ordinary hazard - 24’	





					e	Large-Drop Sprinklers  (NFPA 13, Para. 4-10.3)


						(refer to NFPA 13, Table 4-10.2)





						1	Combustible obstructed construction - 100 sq. ft / 10’





						2	All other construction - 130 sq. ft. / 12’





					f	Early Suppression Fast-Response (ESFR) Sprinklers


						(NFPA 13, Para. 4-11.3)  (refer to NFPA 13, Table 4-11.2)





						1	All construction types, sprinkler up to 30’ high - 12’





						2	All construction types, sprinkler up to 40’ high - 10’	





�				2	The distance from sprinklers to walls shall not exceed ½ of the allowable distance between sprinklers (NFPA 13, Para. 4-5.3.2)





				3	Sprinklers shall be located a minimum of 4 inches from a wall  


					(NFPA 13, para. 4-5.3.3)





					a	Sidewall Type - see exception (NFPA 13, Para. 4-7.3.3)





					b	Extended Coverage - see exception (NFPA 13, Para. 4-8.3.3)





					c	Extended Coverage Sidewall Type - see exception,


						(NFPA 13, Para. 4-9.3.3)





				


			(i)	Sprinkler Obstructions





�				1	Sprinklers shall be a minimum and a maximum below unobstructed 	ceilings  according to the type of sprinkler (NFPA 13, Para. 4-5.4.1)





�					a	SSU/SSP - Minimum: 1”  Maximum: 12”  


						(NFPA 13, Para. 4-6.4.1.1)





					b	Sidewall - Minimum: 4”  Maximum: 6”


						(NFPA 13, Para. 4-7.4.1.1)





					c	Extended Coverage - Minimum: 1”  Maximum: 12”


						(NFPA 13, Para. 4-8.4.1.1)





					d	Extended Coverage Sidewall - Minimum: 4”  Maximum: 6”


						(NFPA 13, Para. 4-9.4.1.1)





					e	Large Drop - Minimum: 6”  Maximum: 8”


						(NFPA 13,  Para. 4-10.4.1.1)





					f	ESFR Sprinklers -  (Pendant) Minimum: 6”  Maximum: 14”


								       (Upright)  Minimum: 3”  Maximum: 5”


						(NFPA 13, Para. 4-11.4.1.1)


	


					g	Location of In-Rack Sprinklers - Minimum: 6” to top tier of storage  (NFPA 13, Para. 4-12.4.1)





				2	Sprinklers shall be positioned such that they are located a distance three times greater than the maximum dimension of an obstruction up to a maximum of 24 inches  (i.e. truss webs and chords, pipe, columns, and fixtures)  (NFPA 13, Para. 4-5.5.2.2)





				3	Deflectors shall be parallel to ceilings, roofs, or the incline of stairs 


					(NFPA 13, Para. 4-5.4.2)





				4	A minimum of 18 inches clearance shall be maintained between the top of storage and the deflectors.  Continuous or noncontinuous obstructions less than 18 inches below the sprinkler deflector that prevent the pattern from fully developing shall comply with NFPA 13, Section 4-5.5.2*)  	


					(NFPA 13, Para. 4-5.5.2.2, see exceptions)


� 


				5	Upright sprinklers shall be installed with the frame arms parallel to the branch lines  (NFPA 13, Para. 4-3.1.2*)


	


				6	Sprinklers shall be installed under ducts, decks and other obstructions over 4 feet wide  (NFPA 13, Para. 4-5.5.3.1)





					(	All requirements of  Section 4-5 (Position, Location, Spacing, and Use of Sprinklers) shall apply to ALL types of sprinklers except as otherwise indicated in sections 4-6 through 4-12 





			(j)	Vertical Shafts





�				1	One sprinkler shall be	installed at the top of the shaft unless it is noncombustible and nonaccessible  


					(NFPA 13, Para. 4-13.2.1, see exceptions)





				2	Where vertical shafts have combustible surfaces, one sprinkler shall be installed at each alternate floor level  (NFPA 13, Para. 4-13.2.2*)





				3	Where accessible vertical shafts have noncombustible surfaces, one sprinkler shall be installed near the bottom  (NFPA 13, Para. 4-13.2.3)





			(k)	Stairways





				1	Sprinklers shall be installed beneath all stairways of combustible construction  (NFPA 13, Para. 4-13.3.1)





				2	In noncombustible stair shafts with noncombustible stairs, sprinklers shall be installed at the top of the shaft and under the first landing above the bottom of the shaft  (NFPA 13, Para. 4-13.3.2, see exception)





INTERIM SUMMARY                               		         Evaluation:  Ask Oral Questions 


 


 		(2) 	Dry Chemical Systems  (NFPA 17, Para. 3-1.1)





			(a) 	Uses 





			           1  	Flammable or combustible liquids 


 


                			2   	Flammable or combustible gases 


 


                 			3   	Combustible solids which melt when burning 


 


			           	4   	Electrical Hazards (Transformers or Circuit breakers) 


 


			           	5   	Ordinary combustibles using multipurpose dry chemical that can reach all surfaces involved 


 


			           	6   	Grease hoods, duct, and cooking appliance hazards (deep fat) 


 


		             (b) 	Limitations � Not satisfactory	protection for 	(NFPA 17, Para. 3-1.2)			 


                 			1   	Chemicals that contain own oxygen supply, i.e., cellulose nitrate 


 


			           	2   	Combustible metals such as magnesium, titanium, zirconium 


 


			           	3   	Deep�seated fires in ordinary combustibles 


 


			           	4   	Dry Chemical agents should not be used to protect sensitive electronics  						(MIL-HDBK-1008B, Para. 6.5.3)





INTERIM SUMMARY                            				            Evaluation:  Ask Oral Questions 





			(c) 	Operation and Control of Systems 





           			      	1	Automatic detection by means of devices capable of detecting heat, flame, smoke, combustible vapors, or an abnormal condition in the hazard that is likely to produce fire  (NFPA 17, Para. 2-1.1)


 


			           	2   	Operating devices (expellant releases, discharge controls, shutdown equipment) shall be marked to indicate temperature limitations, but all devices shall operate at least from 32°F to +120°F  


					(NFPA 17, Para. 2-4.1.2) 





                 			3	Operating devices shall be designed for the service they will encounter and shall not be readily rendered inoperative or susceptible to accidental operation  (NFPA 17, Para. 2-4.1.1)





			           	4   	Manual Actuators  (NFPA 17, Para. 2-4.2)


                     


					a   	Pull of not more than 	40 lbs force nor a movement of more than 14 inches to secure operation  (NFPA 17, Para. 2-4.2.1)


 


					b	Shall be provided with operating instructions 


						(NFPA 17, Para. 2-4.2.2)





			                     	c	Identify remote manual  controls  (NFPA 17, Para. 2-4.2.3) 


 


					d	At least one manual actuator shall be located no more than 5 feet above the floor and shall be convenient and easily accessible at all times, including the time of fire  (NFPA 17, Para. 3-7.1.3*)





				5	Special Considerations (Shutoff Systems)  (NFPA 17, 3-5)





					a	All shutoff devices shall function with system operation


						(NFPA 17, Para. 3-5.1)





					b	All shutoff systems shall be fail-safe and shall require manual resetting prior to restoration  (NFPA 17, Para. 3-5.4)





					c	Examples:





						1  	Where systems protect hazards that are normally heated, such as deep fat fryers, charbroilers, griddles and ranges in kitchens, the power or fuel supply to heaters shall be shut off automatically upon actuation of the extinguishing systems  (NFPA 17, Para. 3-5.1)





						2  	Where systems protect hazards that have flowing flammable or combustible fluids or gases, the system shall be provided with automatic means to ensure shutoff of  power and fuel valves upon operation of the extinguishing systems 


							(NFPA 17, Para. 3-5.2)





						3  	Where systems protect hazards that have conveyors 	moving flammable or combustible materials or commodities, the conveyors shall be automatically shut off upon operation of the extinguishing systems


							(NFPA 17, Para. 3-5.3)





				6	Supervision of electric- or pneumatic-operated automatic systems shall be  provided unless specifically waived by the AHJ 


					(NFPA 17, Para. 3-7.2, see exception)





				7	The extinguishing system shall be connected to the fire alarm system so that the actuation of the dry chemical system will sound the fire alarm as well as provide the function of the extinguishing system  


					(NFPA 17, para. 3-7.4)


 


 			(d)	Piping	(NFPA 17, Para. 3-9)





				1	Pipe thread compound or tape shall not be used 


					(NFPA 17, Para. 3-9.1.3)





				2	Where the pipe penetrates a hood or duct, the penetration shall have a liquid-tight continuous external weld or shall be sealed by a 	listed device


					(NFPA 17, Para. 3-9.1.4)





				3	The piping system shall be securely supported and shall not be subject to mechanical, chemical or other damage  (NFPA 17, Para. 3-9.1.2)


 


INTERIM SUMMARY                                  				Evaluation:  Ask Oral Questions





			(e)	Types of Systems 


 


                 			1 	Total Flood:  Supply of dry chemical permanently connected to fixed piping and nozzles arranged to discharge into an enclosed space or enclosure about the hazard  (NFPA 17, Chapter 4)





					a	Leakage and Ventilation





						1 	The leakage of dry chemical from the protected space shall be minimized since the effectiveness of the flooding system depends upon obtaining an extinguishing concentration of dry chemical   (NFPA 17, Para. 4-2.2)





						2  	Where possible, openings such as doorways, windows, etc., shall be arranged to close before, or simultaneous with, the start of dry chemical discharge or shall be followed


							(NFPA 17, Para. 4-2.2.6)  refer to code





						3 	Where forced-air ventilating systems are involved, they shall be either shut down or closed before, or simultaneous with, the start of dry chemical discharge or NFPA 17, Para. 4-2.2.6.1 shall be followed


							(NFPA 17, Para. 4-2.2.2)  (read Para. 4-2.2.6.1)





						4  	The quantity of dry chemical and the flow rate shall be sufficient to create a fire extinguishing concentration in all parts of the enclosure  (NFPA 17, Para. 4-2.2.3*)





					b	Rate of Application





						1 	In engineered systems, the rate of application shall be such that the design concentration in all parts of the enclosure shall be obtained within 30 seconds  


							(NFPA 17, Para. 4-2.2.5.1)





						2  	Unclosable openings having areas in excess of 1 percent but not exceeding 5 percent of the enclosure shall be  compensated for by the use of supplemental dry chemical applied through the regular distribution system 


							(NFPA 17, Para. 4-2.2.6, see exception)





						3  	Unclosable openings having areas in excess of 5 percent but not exceeding 15 percent of the enclosure shall be compensated for by the use of supplemental dry chemical applied simultaneously by local application over the opening (NFPA 17, Para. 4-2.2.6, see exception)





						4  	For ventilating systems that will not be shut down, supplementary dry chemical shall be added through the regular distribution system 


							(NFPA 17, Para. 4-2.2.6.1, read code)


 


INTERIM SUMMARY                              				          Evaluation:  Ask Oral Questions 





		                	2	Local Application:  Supply of dry chemical permanently connected to a


					system of fixed piping with  nozzles arranged to discharge directly onto the fire (NFPA 17, Chapter 5)


 


					a	Shall be used for the extinguishment of fires in flammable or combustible liquids, gases and shallow solids where the hazard is not enclosed or where the enclosure does not conform to the requirements for total flooding  (NFPA 17, Para. 5-1)





						1 	Dip tanks





						2  	Spray booths





						3 	Deep fat fryers





					b	The hazard shall be so isolated from other hazards or combustibles that fire will not extend outside the protected area  	


						(NFPA 17, Para. 5-2.1)





						(	Note:  Protection of the entire hazard may require the combined use of local application and total flooding systems





					c	The hazard shall include all areas that are or might become coated by flammable or combustible liquids, or shallow solid coatings that might extend fire outside or lead fire into the protected area  


						(NFPA 17, Para. 5-2.1)





INTERIM SUMMARY                                         				Evaluation:  Ask Oral Questions 





		                 	3	Hand Hose Line:  Hose and nozzle assembly connected to a supply


                     				of dry chemical  (NFPA 17, Para. Chapter 6)


 


					a	Shall be permitted to supplement fixed nozzle fire protection systems or portable fire extinguishers for the protection of specific hazards  (NFPA 17, Para. 6-1.2)





					b	Separate supplies of dry chemical shall be provided where hand hose lines may be used on a hazard that also is protected by a fixed system  (NFPA 17, Para. 6-1, see exception)





					c	These systems shall not be used as a substitute for dry chemical fire extinguishing systems equipped with fixed nozzles except where approved by the AHJ  (NFPA 17, Para, 6-1.2)


					








					d	Hand hose lines shall have a sufficient quantity of dry chemical to permit its effective use for a minimum of 30 seconds 


						(NFPA 17, Para. 6-3.1)





					e	All personnel who are likely to use this equipment shall be kept properly trained in its operation and in the firefighting techniques applicable to this equipment  (NFPA 17, Para. 6-4)





				4	Pre-Engineered Systems  (NFPA 17, 	Chapter 7)





					a	Shall be installed to protect hazards within the limitations of the listing  (NFPA 17, Para. 7-1)





					b	Pre-engineered systems may have special limitations,	 flow rates, and methods of application that differ from the requirements specified in Chapters 1 through 5 of NFPA 17  


						(NFPA 17, Para. A-7-1)





INTERIM SUMMARY                                        				Evaluation:  Ask Oral Questions 





				5	Restaurant Hood, Duct, and Cooking Appliance Systems  


					(NFPA 17, Para. 7-3)





					a	A fusible link or heat detector shall be provided above each cooking appliance or group of appliances protected by a single nozzle  (NFPA 17, Para. 7-3.1.1, see exception)





					b	All cooking appliances protected by an extinguishing	 system shall be provided with an automatic means to ensure the shutdown of fuel or power to the protected appliances upon system actuation  (NFPA 17, Para. 7-3.2, see note)





			(f)	Agent Characteristics				


												


 				1	The type of dry chemical used in the system shall not be changed unless proved to be changeable by a testing laboratory, recommended by the manufacturer of the equipment and approved by AHJ  


					(NFPA 17, Para. 2-6.1*)





				2	CAUTION:  Types of Dry Chemical 	shall not be mixed.  Mixtures of 


					certain dry chemicals can generate dangerous pressures and form lumps


				


				3	Sodium Bicarbonate  (	NFPA 17, Para. A-2-6.1)


 											


                     				a 	All Class B and C fires 


 


                     				b 	Recommended for use on cooking oils and fats 


 


			                     	c  	In combination with oils and fats, it forms a type of soap (foam) on the liquid surface.  This reaction is termed "Saponification" 





					d	Not generally recommended for Class A





                 			4   	Salts of Potassium 


 


			                     	a 	All Class B and C fires 


 


			                     	b 	More effective chemically with class B fires than Sodium Salts, except those in deep fat fryers and other cooking equipment. 





					c	 Not generally recommended for Class A





		                 	5   	Multipurpose Chemicals 


 


			                     	a   	Base is Monoammonium Phosphate 


 


			                     	b 	Similar effectiveness on Class B and C fires as other chemicals 


 


			                     	c 	Does not have a Saponification characteristic and should not be used for deep fat fryers 


 


                     				d  	Effective for Class A fires 





			(g)	Expellant Storage 





				1	The dry chemical container and expellants gas assemblies utilizing nitrogen shall be located where the ambient temperature is normally �40°F to +120°F  (NFPA 17, Para. 3-8.3.2*) 


                         


		                       2 	Assemblies utilizing carbon dioxide shall be located where the ambient temperature is normally +32°F to +120°F  (NFPA 17, Para. 3-8.3.2*)  





INTERIM SUMMARY                                        				Evaluation:  Ask Oral Questions 





		(3)	Gaseous Extinguishing Systems (NFPA 12 - CO2; NFPA 12A - Halon) 				


               		(a)	Uses (NFPA 12, Para. 1-4.2; NFPA 12A, Para. 1-4.2)





			           1	Gaseous / Liquid flammable materials 				


 											


                    			2   	Electrical transformers, switches, circuit breakers, rotating equipment and electronic equipment 


  


		                       3 	Class "A" material (wood, paper, and textiles) 


 


				4   	Hazardous Solids 


 


				5	Engines 


    


 			(b)	Limitations 


 


				1	Chemicals containing O2 such as cellulose nitrate and gun powder 


 


 				2   	Reactive metals such as Potassium, Magnesium, Uranium, and Titanium 


 


				3	Metal Hydrides 


 


				4   	Organic Peroxides and Hydrazine 





INTERIM SUMMARY                                        				Evaluation:  Ask Oral Questions 


 


			(c)	Hazards to Personnel





				1	The discharge of halon or CO2  dioxide in fire extinguishing concentration creates serious hazards to personnel such as reduced visibility and suffocation (NFPA 12, Para. 1-5.1); ... such as dizziness, impaired coordination, and disturbances in cardiac rhythm 


					 (NFPA 12A, Para. 1-5.1.1)





				2	Suitable safeguards shall be provided to ensure prompt evacuation and prevent entry into hazardous atmospheres and also to provide means for prompt rescue of any trapped personnel  


					(NFPA 12, Para. 1-5.1.1, NFPA 12A, Para. 1-5.1.2)





				3	These safeguards may	 include:					


					(NFPA 12A, Para. A-1-5.1.2)





					a	Provision of adequate 	aisle ways, routes of exit and keeping them clear at all times





					b	Provision of emergency lighting and directional signs as necessary to ensure quick, safe evacuation


 


					c	Provision of alarms within such areas that will operate immediately upon detection of the fire





					d	Provision of only outward-swinging, self-closing doors at exits from hazardous areas, and, where such doors are latched, vision of panic hardware





					e	Provision of continuous alarms at entrances to such areas until the atmosphere has been restored to normal





					f	Provision of warning and instruction signs at entrances to and inside such areas 


						(Required for Halon Systems in NFPA 12A, Para. 2-3.5.5)





					g	Provision of instruction and drills for all personnel within or in the vicinity of such areas





					h	Provision of means for prompt ventilation of such areas





			(d)	Electrostatic Charging	  (NFPA 12, Para. 1-4.2.2)





				1	Electrostatic charging of non-grounded conductors may occur during the discharge of liquefied gases  (NFPA 12A, Para. 1-4.2.4) 





				2	Carbon dioxide fire extinguishing systems protecting areas where explosive atmospheres could exist shall utilize metal nozzles and the entire system shall be properly grounded  (NFPA 12, Para. 1-4.2.2*)





				3	Objects exposed to discharge from carbon dioxide nozzles shall be grounded to dissipate possible electrostatic charges 


					(NFPA 12, Para. 1-4.2.2*)





				4	See NFPA 77, Recommended Practice on Static Electricity, for guidance


					concerning Halon Systems.





INTERIM SUMMARY                                        				Evaluation:  Ask Oral Questions 





			(e) 	Operation and Control of Systems 





				1	Automatic detection and automatic actuation shall be used  


					(NFPA 12, Para. 1-7.1.1; NFPA 12A, Para. 2-3.1.1, see exceptions)			


				2	Automatic detection shall be by any listed or approved method or device capable of detecting and indicating heat, flame, smoke, combustible vapors, or an abnormal condition in the hazard that is likely to produce fire  (NFPA 12, Para. 1-7.2*; NFPA 12A, Para. 2-3.2.1*) 





		                 	3	Operating devices shall be designed for the service they will encounter and shall not be readily rendered inoperative or susceptible to accidental operation  (NFPA 12, Para. 1-7.3.2; NFPA 12A, Para. 2-3.3.3)  


 


		                 	4   	Operating devices shall be normally designed to function properly from      -20°F to 150°F or marked to indicate temperature limitations  


					(NFPA 12, Para. 1-7.3.2; NFPA 12A, Para. 2-3.3.3) 





                 			5   	Manual Actuators  (NFPA 12, Para. 1-7.3.7) 


 											


                     				a   	Pull of not more than 40 lbs. force nor a movement of more than 14 inches to secure operation  (NFPA 12A, Para. 2-3.3.7) 


 


			                     	b	Identify Remote Manual Controls as to the hazard they protect (NFPA 12A, Para. 2-3.3.10)


						... as to the function they perform, and the method of operation  (NFPA 12, Para. 1-7.3.9)


					


					c	At least one manual actuator shall be located no more than 4 feet above the floor for CO2 or 5 feet above the floor for Halon, 	and shall be convenient and easily accessible at all times  


						(NFPA 12, Para. 1-7.3.7 and 1-7.3.4)


						(NFPA 12A, Para. 2-3.3.7 and 2-3.3.5)									


					d	Abort switches shall not be used on CO2 systems  


						(NFPA 12, Para. 1-7.3.10)





					e	Abort switches are not recommended for Halon Systems, however, where provided they shall be only within the protected area and shall be of a type that requires constant manual pressure to cause abort... (NFPA 12A, Para. 2-3.5.3* , refer to code)





				6	All shutdown devices shall be considered integral parts of the system and shall function with the system operation  


					(NFPA 12, Para. 1-7.3.8, see exception; NFPA 12A, Para. 2-3.3.9)			


				7	Supervision shall be provided unless specifically waived by the AHJ  (NFPA 12, Para. 1-7.4, see exception)





				8	Audible and highly visible predischarge alarms shall be provided to give positive warning of a discharge where hazard to personnel could exist  (NFPA 12, Para. 1-7.5; NFPA 12A, Para. 2-3.5.2)


					(refer to both codes)











 			(f)	Distribution System					


												


				1	The piping system shall be securely supported with due allowance for agent thrust forces, thermal expansion and contraction, and shall not be subject to mechanical, chemical or other damage


					(NFPA 12, Para. 1-9.2*)





				2	The discharge nozzles shall be provided frangible discs, blow-off caps, or other suitable devices where clogging by external foreign materials is likely  (NFPA 12, Para. 1-9.4.5; NFPA 12A, Para. 2-2.5.4)


	


INTERIM SUMMARY                                       				 Evaluation:  Ask  Oral Questions 





			(g)	Types of Systems 





                 			1   	Total flood:  Agent supply permanently connected to fixed piping and nozzles arranged to discharge into an enclosed space or enclosure about the hazard  (NFPA 12, Para. 2-1.1)


 


					a	Leakage and Ventilation  (NFPA 12, Para. 2-2.2)





						1  	The leakage of agent from the protected space shall be minimized since the effectiveness of the flooding system depends upon obtaining an extinguishing concentration





						2 	Where possible, openings such as doorways, windows, etc., shall be arranged to close before, or simultaneous with, agent discharge  (NFPA 12, Para. 2-2.2.1)





						3 	Where possible, forced-air ventilating systems shall be either shut down or closed before, or simultaneous with, agent discharge  (NFPA 12, Para. 2-2.2.2)





					b	Where it is not possible, additional quantities of agent shall be provided to compensate  (NFPA 12, Para. 2-3.5.2)	


			


                 			2	Local Application:  Agent supply permanently connected to a system of fixed piping with nozzles arranged to discharge directly into the fire  (NFPA 12, Para. 3-1.1) 


 


					a	Shall be used for the extinguishment of fires in flammable or combustible liquids, gases and shallow solids where the hazard is not enclosed  (NFPA 12, Para. 3-1.2)





					b	The hazard shall include all areas that are or might become coated by flammable or combustible liquids, or shallow solid coatings that might extend fire outside or lead fire into the protected area  (NFPA 12, Para. 3-2.1)





                 			3	Hand Hose Line:  Hose and nozzle assembly connected to an agent supply (NFPA 12, Para. 4-1.1) 


 


					a	Shall be permitted to supplement fixed nozzle fire protection systems or portable fire extinguishers for the protection of specific hazards for which the agent is suitable (NFPA 12, Para. 4-1.2)  


    


					b	These systems shall not be used as a substitute for dry chemical fire extinguishing systems equipped with fixed nozzles except where approved by the AHJ  (NFPA 12, Para. 4-1.2)


					


					c	Hand hose lines shall have a sufficient quantity of agent to permit its effective use for a minimum of 1 minute 


						(NFPA 12, Para. 4-4.1)





INTERIM SUMMARY                                        				Evaluation:  Ask Oral Questions 





			(h)	Agent Supplies





				1	The amount of agent in the system shall be at least sufficient for the largest single hazard protected or group of hazards that are protected simultaneously  


					(NFPA 12, Para. 1-8.1*; NFPA 12A, Para. 2-1.1.1)





					a	Storage containers shall be so located and arranged to facilitate inspection, maintenance and recharging  


						(NFPA 12, Para. 1-8.4; NFPA 12A, Para. 2-1.3.1)





					b	Storage containers shall be located as near as possible to the hazards they protect, but not where they will be exposed by fire or explosion in these hazards  


						(NFPA 12, Para. 1-8.4.1; NFPA 12A, Para. 2-1.3.2)





					c	Storage containers shall not be located so as to be subject, to severe weather conditions or be subject to mechanical, chemical or other damage  


						(NFPA 12, Para. 1-8.4.2; NFPA 12A, Para. 2-1.3.3)





				2	Carbon Dioxide





					a	High Pressure Cylinders





						1	Rechargeable cylinders designed to hold CO2 in liquid form at ambient temperatures  


							(NFPA 12, Para. 1-8.5)





						2	In a multiple cylinder system, all cylinders supplying the same manifold outlet for distribution 	of agent shall be interchangeable and of one select size


							 (NFPA 12, Para. 1-8.5.4)





						3	Ambient Storage Temperatures  


							(NFPA 12, Para. 1-8.5.5)





							a 	Local Application:  32°F to 120°F





							b 	Total Flood:  0°F to 130°F	





					b	Low Pressure Storage Containers





						1	Containers shall be designed to maintain a nominal pressure of 300 psi corresponding to a temperature of approximately 0°F  (NFPA 12, Para. 1-8.6)





						2	The pressure container shall be insulated and equipped with automatically controlled refrigeration or heating, or both if necessary  	(NFPA 12, Para. 1-8.6.3)





 				3	Halon 1301 (NFPA 12A)





					a	Shall be stored in containers designed to store the agent in liquefied form at ambient temperatures


						(NFPA 12A, Para. 2-1.4.1)





					b	Filled containers must be returned for	 recycling or recovery 	of the agent when no longer needed  (NFPA 12A, Para. 2-1.4.2)





					c	A reliable means of indication shall be provided to determine the pressure in refillable containers  (NFPA 12A, Para. 2-1.4.4)





					d	In a multiple cylinder system, all cylinders supplying the same manifold outlet for distribution of agent shall be interchangeable and of one select size and charge  (NFPA 12A, Para. 2-1.4.6)





					e	Storage temperatures shall not exceed 130°F nor be less than         -20°F  unless the system is designed for proper operation with storage temperatures outside this range			 (NFPA 12A, Para. 2-1.4.7)





INTERIM SUMMARY                                        				Evaluation:  Ask Oral Questions 





	         	(4) 	Standpipe Systems  (NFPA 14) 					


 


 			(a)	Types of Systems  (NFPA 14, Para. 3-2)





			            1	Wet Systems:





					a	Automatic Wet system has a water supply that is capable of supplying the system demand automatically 


 


					b	Manual Wet system is connected to a small water supply for the purpose of maintaining water within the system, but is not capable of delivering the system demand





                 			2 	Dry systems: shall only be used where piping is subject to freezing  


					(NFPA 14, Para. 3-5.1)


											


					a	Automatic Dry Standpipe System:   is normally filled with pressurized air.  Through the use of a dry pipe valve admits water to the system upon opening a hose valve.  The water supply is capable of supplying the system demand  (NFPA 14, Para. 3-2)





					b	Semi-Automatic Dry System :  is arranged to admit water to the system upon the activation of a remote control device at a hose station through the use of a deluge valve.  The water supply is capable of supplying the system demand





					c	Manual Dry System:  does not have a water supply attached to the system





            		(b) 	Classification  (NFPA 14, Para. 3-3)


											


				1   	Class I   (NFPA 14, Para. 3-3.1)





			                     	a 	Large hose (2 ½") 


                                                                  


			                     	b 	For use by fire department personnel and those trained in the use of heavy hose streams 


 


					c	Class I systems shall be provided with 2 ½" hose connections in the following locations: 	 (NFPA 14, Para. 5-3.2)





						1 	At each intermediate landing between floor levels in every required exit stairway  (see exception) 





						2 	On each side of the wall adjacent to exit openings of horizontal exits





						3 	In each exit passageway at the entrance from building areas into the passageway





�						4 	At the highest landing 	of stairways with stairway access to the roof, and on the roof where stairways do 	not access the roof an additional  2 ½" hose connection shall be provided at the hydraulically most remote riser to facilitate testing of the system





						5 	Additional connections may be required in locations of excessive travel distances  (NFPA 14, Para. 5-3.2(f)); 


							(NFPA 14, Para. A-5-3.2(f))


 


                 			2	Class II  (NFPA 14, Para. 3-3.2)





			                     	a 	Small hose (1 ½") (see exception)


 


                     				b 	For use primarily by building occupants or by the fire department during initial response


 


		                 	3   	Class III  (NFPA 14, Para. 3-3.3)





			                     	a 	Capable of providing Class I or II service (see exceptions)





			                     	b 	Reducer is normally installed with hose 





 			(c)	Installation Requirements





				1	Class I standpipe systems shall be provided in the stair towers of buildings four stories or more in height  (MIL-HDBK-1008B, Para. 6.4.1(a))





				2	These systems shall not include hoses


					(MIL-HDBK-1008B, Para. 6.4.1(a))





				3	Class I standpipe systems shall also be provided in facilities where it is not practical to reach major portions of the building with fire fighting hose lines extended from the exterior of the building, regardless of building height  (MIL-HDBK-1008B, Para. 6.4.1(b))





				4	Class II and Class III standpipes shall not be permitted  


					(MIL-HDBK-1008B, Para.  6.4.2)			 





				5	Standpipes and lateral piping supplied by standpipes shall be located in enclosed exit stairways or shall be protected by a degree of fire resistance equal to that required for enclosed exit stairways in the building in which they are located  (NFPA 14, Para. 4-1.2.2, see exception)





INTERIM SUMMARY                                        				Evaluation:  Ask Oral Questions 





             		(d) 	Fire Department Connections  (NFPA 14, Para. 4-3*)





				1	Connections shall be provided for each system IAW


					(NFPA 14, Para. A-5-1, refer to code)





				2	No shut�off valve between the Fire Department connection and the system  (NFPA 14, Para. 4-3.1)


 


		                  	3   	A listed check valve shall be installed in each fire department connection and located as near as practicable to the point where it joins the system (NFPA 14, Para. 4-3.2)


                   


�		                  	4	Fire department connections shall be on the street side of buildings, fully visible and recognizable from the street or nearest point of fire department apparatus accessibility, and shall be located and arranged so 	that hose lines can be attached to the inlets without interference from nearby objects  (NFPA 14, Para. 4-3.5.1)  





				5	Each fire department connection shall be designated 	by a sign having raised letters, at least 1 inch in size cast on the plate or fitting, reading “STANDPIPE"  (NFPA 14, Para. 4-3.5.2)





				6	Where a fire department connection services only a portion of a building, a sign shall be attached indicating the portions of the building served  	


					(NFPA 14, Para. 4-3.5.3)





				7	Fire department connections shall be located not less than 18 inches nor more than 48 inches above the level of the adjoining ground, sidewalk, or grade surface  (NFPA 14, Para. 4-3.6)  








			(e)	Support of Piping





				1	Standpipe supports shall be provided at the lowest level, at each alternate level above the lowest level, and at the top of the standpipe 


					(NFPA 14, Para. 4-4.1.2)





				2	Horizontal piping from the standpipe to hose connections that are more than 18 inches in length shall be provided with hangers  


					(NFPA 14, Para. 4-4.2.1)





				3	Horizontal piping hangers shall be spaced at a maximum separation distance of 15 feet  (NFPA 14, Para. 4-4.2.2)





			(f)	Design Criteria





				1	The maximum pressure at any point in the system at any time shall not exceed 350 psi  (NFPA 14, Para. 5-2*)





				2	Hose connections shall be unobstructed and shall be located not less than 3 feet nor more than 5 feet above the floor  (NFPA 14, Para. 5-3.1)





				3	Separate standpipes shall be provided in each required exit stairway  (NFPA 14, Para. 5-4)





				4	Where two or more standpipes are installed in the same building or 	section of building, they shall 	be interconnected at the bottom  


					(NFPA 14, Para. 5-5)





				5	Class I and III standpipes shall be at least 4 inches in size  


					(NFPA 14, Para. 5-6.1)





				6	Standpipe systems shall be hydraulically designed to provide	 the required water flow rate at a minimum residual pressure of 100 psi at the outlet of the hydraulically most remote 2 ½ inch hose connection  


					(NFPA 14, Para. 5-7*(a))





				7	Residual pressure requirement specified in NFPA 14 may be omitted for buildings under 150 feet in height where fire department apparatus are expected to boost pressure in standpipe systems  


					(MIL-HDBK-1008B, Para. 6.4, Exception)





				8	For Class I and III systems, the minimum flow rate for the hydraulically most remote standpipe shall be 500 gpm 


					(NFPA 14, Para. 5-9.1.1, refer to code and exceptions)





			(g)	Water Supply





				1	Automatic and semiautomatic standpipe systems shall be attached to an approved water supply capable of supplying system demand


					(NFPA 14, Para. 7-1.1)





				2	Manual standpipe systems shall have an approved water supply accessible to a fire department pumper  (NFPA 14, Para. 7-1.1)





				3	The minimum water supply for Class I and Class III systems shall be sufficient to provide the system demand for a period of at least 30 minutes 	 (NFPA 14, Para. 7-2)





INTERIM SUMMARY                                        				Evaluation:  Ask Oral Questions 





        		(5)	Water Spray Systems 


 


	             	(a) 	Definition � Refers to use of water that has a predetermined pattern, particle size, velocity and density, and is discharged from specially designed nozzles or devices 


				(FPHB, 17th Ed., Pg. 5-213) 


 


	             	(b) 	Uses (NFPA 15, Para. 1-6)						


 											


                 			1	Extinguishment of fire and all protected surfaces shall be cooled sufficiently to prevent flashback occurring after the system is shut off


					(NFPA 15, Para. 4-3.1.1)





				2	Control the rate of burning, limiting heat release until there has been time for the burning material to be consumed, for steps to be taken to shut off  the flow of leaking material, or until the burning material can be otherwise extinguished  (NFPA 15, Para. 4-4.1.1)





				3	Exposure protection shall operate as intended for the anticipated duration of the exposure fire  (NFPA 15, Para. 4-5.1.1*)





				4	Prevent materials from igniting by using the spray to dissolve, dilute, disperse, or cool flammable or combustible vapors, gases, or hazardous materials before they are exposed to an ignition source


					(FPHB, 17 Ed., Pg. 5-214; NFPA 15, Para. 4-6.1)  





			(c)	Water spray is acceptable protection for hazards involving:  


				(NFPA 15, Para. 1-5.2)





		             	1 	Gaseous and liquid flammable materials 


 


 				2	Electrical hazards such as transformers, oil switches, motors, cable trays and cable runs 


 


 				3	Ordinary combustibles such as paper, wood, and textiles


 


				4	Certain hazardous solids 





			(d)	Water spray system design shall be entrusted only to responsible persons fully experienced in this field.  This is a specialized field of sprinkler system installation that is a trade in itself  (NFPA 15, Para. 1-1.1; NFPA 15, Para. 4-1*)


      


 			(e)	Systems shall be operable by automatic means with supplementary manual tripping means (NFPA 15, Para. 9-3.7)





			(f)	Manual controls shall not require a pull of more than 40 pounds nor	 a movement of more than 14 inches  (NFPA 15, Para. 2-7.2.4)





			(g)	Spray Nozzles





				1	Nozzles of one type can not be substituted for nozzles of another type        (FPHB, Pg. 5-216)





				2	May be placed in any position	 necessary to obtain proper coverage of the protected area (NFPA 15, Para. 3-2.3, refer to code for details)





				3	Main pipeline strainers shall be provided for all systems utilizing nozzles with waterways less than 3/8"  (NFPA 15, Para. 3-4.6.1*)





				4	Individual or integral strainers shall be provided at each nozzle where water passageways are smaller than 1/8"  (NFPA 15, Para. 4-11.3)


	


				5	Blowoff caps are provided to 	protect the interior of the piping and 	nozzles located in areas containing paint vapor, corrosive vapors, dusts or other foreign matter  (FPHB, 17th Ed., Pg. 5-217)





				6	Other caps and plugs may be attached to the nozzles to allow them to retain water in the piping system, and thus reduce the time between the operation of the deluge valve and the discharge of the water spray 


					(FPHB, 17th Ed., Pg. 5-217)





			(h)	One or more fire department connections shall be provided


				(NFPA 15, Para. 3-4.3.1*, see exceptions)





			(i)	Valves controlling water spray systems shall be in the open position and properly sealed, locked, or supervised  (NFPA 25, Para. 7-3.7.1)





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 of different types of suppression systems.  We began with an in depth look at automatic sprinkler systems.  Then we continued with dry chemical, gaseous systems and standpipe systems before concluding with water spray systems





REMOTIVATION:	By understanding suppression systems and their components, you will be able to verify code compliance to insure their reliable operation





ASSIGNMENT:	Read and study the next chapter.  Answer questions at the end of the unit





CLOSURE:		Suppression systems are effective fire fighters that, if designed and installed properly, will prevent property damage and possibly save lives
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