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960529LP.207                    	                               INTRODUCTION 		                     Time: 5 min. 





 


ATTENTION:	We're going to study fire extinguishers in a seven-level course?





REVIEW:		In the last block, we learned about the engineering incorporated in facilities to provide for life safety in the event of fire or similar emergencies.





OVERVIEW:		This block will address the equipment available to control fires.  Today's lesson will deal with portable fire extinguishers and their classification, ratings, selection and distribution.





MOTIVATION:	One of your responsibilities as a fire inspector is to provide adequate protection for base facilities.  The minimum level of fire protection for Air Force facilities consists of automatic detection and extinguishers.





TRANSITION:	Let's begin the lesson with the classification of fire extinguishers.











                                                                                   BODY                                                 Time: 4 hr.  50 min.  








PRESENTATION:





7. 	Portable Fire Extinguishers  (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





     	a.	Without reference, identify basic principles of portable fire extinguishers with at least  80% accuracy.


		


	b.	Given test documentation and field observations, determine the operational readiness of fire extinguishers with at least 80% accuracy.





		(1)	Classifications                         


                                                


             		(a)	LETTER signifies the class of  fire on which an extinguisher has proven to be effective 





	         		(b)	Type of hazard (NFPA 10, Pg. 10-4)


                   


			    	 1 	Class A  (ordinary combustibles) 





               		    	 2 	Class B  (flammable liquids) 





                   			 3 	Class C  (energized electrical equipment) 





              			4 	Class D  (combustible metals) 





	          (2)	Ratings 


 


              		(a)	NUMERAL  (NFPA 10, Para. 1-6.1)





           				1 	Indicates the relative extinguishing effectiveness 


 


                   			2 	Used only on Class A and B 


 


				3 	See Exception, Para. 1-6.1





              		(b)	MULTIPLE  numeral/letter ratings  (4-A: 20�B: C) indicates: 							(NFPA 10, Para. A-1-4.2) 





                  			1 	Twice as effective as a 2A 


 


                    			2   	Twenty times as effective as a 1B 


 


                   			3  	Suitable for Class C 


 


              		(c) 	Class D, refer to nameplate for specific combustible metals 





	          (3)	Selection Principles � selection of the best extinguisher for a given situation depends 				on:   (NFPA 10, Appendix C)





              		(a)	Nature of combustibles 


 


              		(b) 	Potential severity of anticipated resulting fires (size, intensity, speed of travel) 


 


           			(c)	Effectiveness of the extinguisher on the hazard 





		           (d)  	Ease of use of the extinguisher 


 


			(e)  	Personnel available to operate equipment 


 


                   			1 	Physical capability 


 


                    			2  	Training 


 


              		(f) 	Ambient temperature conditions and other environment considerations


 


               		(g) 	Any anticipated adverse chemical reactions between agent and burning materials 


 


               		(h) 	Health and operational safety concerns 


 


			(i)  	Maintenance requirements 


 


        		(4) 	Location of Extinguishers 


 


              		(a)	Extinguishers shall be placed so as to assure they are not obstructed or obscured 					from view, unless subject to physical damage. (NFPA 10, Para. 1-6.3 and 1-6.6)





              		(b)	Extinguishers shall be installed on hangars or in the brackets supplied, mounted in cabinets or set on shelves unless extinguisher is of the wheeled type. 


 				(NFPA 10, Para. 1-6.7)





            		(c) 	Height of installation  (NFPA 10, Para. 1-6.10)





		               	1   	Extinguishers having a gross weight not exceeding 40 lbs shall be installed so that the top of the extinguisher is not more than 5 ft above the floor. 


 


                    			2   	Extinguishers having a gross weight greater than 40 lbs (except wheel type) shall be installed so that the top of the extinguisher is no more than 3 ½ ft above the floor. 


 


                    			3  	In no case shall the clearance between the bottom of the extinguisher and the floor be less than 4 inches.


  


INTERIM SUMMARY   				                                  Evaluation:  Ask Oral Questions 





          		(5)	Distribution considerations (number and type) 


 


                		(a)	Area and arrangement of the building occupancy conditions 


 


                		(b)	Anticipated classes of fire 


 


			(c) 	Severity of the hazard (NFPA 10, Para. 1-5)





                			1	Light (Low) Hazard � Minor quantities of class "A" materials and small amounts of class "B" (such as used for duplicating machines, etc.).  This may include offices, classrooms, churches, assembly halls, etc.


                     	


                			2	Ordinary (Moderate) Hazard � Greater amounts of class "A" and "B" materials than light hazards.  Included are dining areas, mercantile shops, parking garages, light manufacturing, warehouse, workshop areas, etc. 





		                	3	Extra (High) Hazard � Amounts of class "A" and "B" present, in storage, production, use, and/or finished product is over and above those expected in occupancies classed as ordinary (moderate) hazard.  These occupancies could consist of wood-working, auto repair, aircraft servicing, cooking areas, manufacturing processes such as painting, dipping, etc. 


 


             		(d)	Travel distances 





		(6)	Class A Criteria  (NFPA 10, Para. 3-2.1:  refer students to NFPA 10 for clarification purposes...)





			(a) 	Maximum floor area per unit of  "A"  rating 





				* Note:   Minimum of 2A rating for Light and Ordinary Hazard


           


	       			1  	Light (Low) Hazard = 3,000 sq.ft. 


 


                   			2 	Ordinary (Moderate) Hazard = 1,500 sq.ft. 





				  * Note:   Minimum of 4A rating for High Hazard


       	


                    			3 	Extra (High) Hazard = 1,000 sq.ft. 


				


	        		(b) 	Maximum Travel Distance = 75 ft. 


				(Refer to: NFPA 10, Appendix E-3.2) 


				(Refer, also, to: NFPA 10, Appendix E, Table E-3.4)





 	          (7)	Class B criteria (Other Than Appreciable Depth - not more than ¼")


			(NFPA 10,  Para. 3-3:  refer students to NFPA 10 for clarification purposes...)


 


            		(a)	Minimum Class of "B" Units / Maximum Travel Distances


�		


				Legend - Minimum Extinguisher Rating: (Maximum Travel) 											   Distance 


		


				(NFPA 10, Table 3-3.1) 





                    			1 	Light (Low) hazard = 5-B: (30 ft.) / 10-B: (50 ft.) 


 


                    			2 	Ordinary (Moderate) hazard = 10-B: (30 ft.) / 20-B: (50 ft.) 


 


                  			3  	Extra (High) hazard = 40-B: (30 ft.) / 80-B: (50 ft.) 


 


			(b)	Maximum Travel Distance = 50 ft.  (Refer to: NFPA 10, Appendix E-4)       		


		(8) 	Class B Criteria (Appreciable Depth More Than ¼ inch)  (NFPA 10, Para. 3-4)


 


			(a)	Portable fire extinguishers shall not be installed for the sole protection of 						flammable liquid hazards of appreciable depth where the surface area exceeds 10 					square feet.  


				(See Exception: NFPA 10, Para. 3-4.2)





		            (b) 	For flammable liquid hazards of appreciable depth, a Class B fire extinguisher 					shall be provided on the basis of at least two numerical units of  Class "B" 						extinguishing potential per square foot of flammable liquid surface of the largest 					hazard.  (NFPA 10, Para. 3�4.1)





		            	1	Example:


					8 sq.ft. *  2-B = 16-B Rated Extinguishing Potential required





			       	2 	Refer to NFPA 34 for Dip Tank Fire Protection requirements (i.e. fire extinguishers / installed systems) 


 


	               	(c) 	Two or more extinguishers of lower ratings shall not be used in lieu of the largest 					tank requirement  (NFPA 10, Para. 3-4.3)





			(d)	Travel distances shall not exceed 50 feet  (NFPA 10, Para. 3-4.4)





               		(e)	Scattered or widely separated hazards shall be protected individually


				(NFPA 10, Para. 3-4.4.1)





INTERIM SUMMARY     					                       Evaluation:  Ask  Oral Questions


 


        		(9)	Class C Criteria  (NFPA 10, Para. 3-5, refer to code...)





              		(a)	Extinguishers sized and located on the basis of the anticipated Class A or B 	hazard


 


 


             		(b)	Capacity judged according to size of electrical equipment, 	configuration, stream 	range, and amounts of class A or B hazards 





 		(10)	Class D Criteria  (NFPA 10, Para. 3-6)





			(a)	Size determination is made by specific metal, particle size, area to 	be covered 	and manufacturer recommendations on test data. 


 


             		(b) 	Maximum Travel Distance of  75 ft .


 


		(11)	Procedures for Calculating Portable Fire Extinguisher Distribution 


 


               		(a)	Determine occupancy hazards and level 


 


               		(b)	Select extinguisher for use 


 


               		(c)	Determine amount of hazard 


 


                    			1	Class A:   L * W = Sq.ft. of Hazard 


 


                    			2 	Class B:   Depth of Flammable Liquid / Surface Area 


 


                  			3 	Class D:  Specific Metal / Agent 


 


               		(d)  	Determine number of extinguishers based on extinguisher 	letter/number ratings 	and amount of hazard. 


 


			(e)	Meet Maximum Travel Distances 





INTERIM SUMMARY      				                                  Evaluation:  Ask Oral Questions





		(12)	Inspection  (NFPA 10, Para. 4-3)





			(a)	Extinguishers shall be inspected when placed in service and thereafter at 	approximately 30 day intervals








			(b)	Check at Least the Following Items:  (NFPA 10, Para. 4-3.2*)





				1	Extinguisher located in a designated place





				2	No obstruction to access or visibility





				3	Operating instructions on the 	nameplate legible and facing 	outward





				4	Safety seals and tamper indicators not broken or missing





(NFPA 10, Appendix A-4.3.2(d) states, ”Where a safety seal or tamper indicator is missing, it may be evidence the fire extinguisher has been used and therefore removed from service.  Extreme caution should be exercised before replacing a tamper seal on a nonrechargeable fire extinguisher”.)





				5	Fullness determined by weighing or "hefting"





				6	Examined for obvious physical damage, corrosion, leakage or clogged nozzle.





				7	Pressure gauge reading or indicator in the operable range or position





				8	For wheeled units, the condition of tires, wheels, carriage, hose and nozzle. 





		(13)	Maintenance is a thorough examination of an extinguisher intended to give 					maximum assurance that it will operate effectively and safely. (NFPA 10, Para. 4-4)





			(a)	Extinguishers shall be subjected to maintenance not more than one year apart





			(b)	Maintenance procedures shall include a thorough examination of the three basic 					elements of an extinguisher:  (NFPA 10, Para. 4-4.2*)





				1	Mechanical Parts





				2	Extinguishing Agent





				3	Expelling Means





			(c) 	Recharging Frequencies (NFPA 10, Para. 4-5.2)


											


				1	Cartridge-operated water and stored pressure wetting agent types shall be recharged with new chemicals or water annually.





				2	Foam extinguishers shall be recharged with new agent at least once every 						three years.





		(14)	Hydrostatic Test Intervals (NFPA 10, Table 5-2)





			(a)	Five years:





				1	Stored Pressure Water, Loaded Stream, and/or Antifreeze





				2	Wetting Agent





				3	AFFF / FFFP Foam -


					(AFFF: Aqueous Film Forming Foam)


					(FFFP: Film Forming Fluoroprotein Foam)





				4	Carbon Dioxide





				5	Dry Chemical with stainless steel shells





			(b)	Twelve years:





				1	Dry Chemical Stored Pressure extinguishers, with mild steel shells, brazed brass shells, or aluminum shells.





				2	Dry Chemical extinguishers, cartridge or cylinder operated, with mild steel shells.





				3	Halogenated Agents 


	


				4	Dry Powder extinguishers, stored pressure, cartridge- or cylinder- operated, with mild steel shells


  


APPLICATION:	None.





EVALUATION:	Interspersed throughout the lesson using oral questions.  Administer appraisal.











                                                                           CONCLUSION   		                 	            Time: 5 min.





  


SUMMARY:		Placement of extinguishers is an engineering function.  Many factors are taken into consideration before an extinguisher is placed.  The people required to use the extinguisher are the most important of these factors.





REMOTIVATION:	As a fire prevention specialist, it's your job to ensure that all portable fire extinguishers on your base are ready for action!





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





CLOSURE:		This completes our lesson on Portable Fire Extinguishers.  


�
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