
<<TOC1>> PORTABLE FIRE EXTINGUISHERS
<<TOC2>> 1.0  INTRODUCTION
Hand portable fire extinguishers are considered to be the first line of fire defense for fires of limited size. They represent the most mobile equipment available and are used primarily to suppress small, incipient stage, accessible fires before these fires have the opportunity to grow in size and intensity. 

<<TOC3>> Learning Objectives
The objectives of this module are to:

•
Provide information on stopping the combustion process

•
Describe the four classes of fires and their classification system

•
Explain how each of the most commonly encountered types of portable fire extinguishers are used

•
Describe procedures for fighting a fire

•
Describe the inspection and maintenance process.

<<TOC2>> 2.0  RESPONSIBILITIES
The owner or occupant of the property or vehicle in which fire extinguishers are located has an obligation not only to care for and maintain these extinguishers at all times, but also to ensure that personnel are trained on the applications and limitations of portable extinguishers. By doing so, that person is contributing to the protection of life and property.  Even if a person is trained in the use of portable extinguishers, it is always best to call the fire department regardless of the size of the fire.

<<TOC2>> 3.0  BASIC ELEMENTS OF FIRE
For many years, it was thought that fire consisted of three components: heat, fuel, and an oxidizing agent (usually air). These three components were represented by the three sides of the "fire triangle." As knowledge of fire increased, it was recognized that fire also involves a series of interconnecting chemical reactions, which are commonly referred to as a chemical chain reaction.

The process of combustion (fire) can be represented by the following general equation.


Fuel + Oxidizing Agent = Products of Combustion + Energy

This equation shows that as fuel and an oxidizing agent are brought together, and the fuel is raised above its ignition temperature, a combustion process will result. The combustion process is represented by a series of chemical reactions that convert the fuel and oxidizing agent into products of combustion and energy. The energy is released in the form of heat and light - what we recognize as fire.

Because we now recognize the chemical chain reaction as a fourth fire element, the representative fire triangle has been changed to the "fire tetrahedron." The four legs of the tetrahedron represent the four components of fire: heat, fuel, oxidizing agent, and chemical chain reaction. If any one of these components is absent, a fire cannot occur. Therefore, there are four methods of extinguishment that generally represent removal of one of the four fire components.

<<TOC2>> 4.0  STOPPING THE COMBUSTION PROCESS
The following are examples of how the combustion process is stopped.

<<TOC3>> 4.1  Remove Heat

The removal of heat from fire cools the fuel below its ignition temperature, resulting in extinguishment of the fire. There are numerous materials that can effectively remove heat from fire, water being the most common.

<<TOC3>> 4.2  Remove Fuel

In a fire scenario, the fuel is not literally removed from the fire, but is actually separated from the oxidizing agent. There are, again, numerous materials that have this property, with foam agents being the most common.

<<TOC3>> 4.3  Remove Oxygen

Again, oxygen is not actually removed from the fire, but is separated from the fuel. Foam agents provide this type of extinguishment.

It is also important to note that liquids and solids do not burn. What burns are the vapors produced when the fuel is heated above its ignition temperature. Gaseous agents, such as nitrogen and carbon dioxide, change the composition in the vapor phase (where the fire occurs) thereby separating the oxidizing agent from the fuel.

<<TOC3>> 4.4  Stop the Chemical Chain Reaction

The fourth extinguishing method stops the chemical chain reaction, which is the mechanism by which the fuel and oxidizing agent produce fire.  There are two classes of extinguishing agents that terminate the chemical chain reaction sequence:  dry chemical agents and halogenated hydrocarbon agents (halons).  Note that halons are prohibited from use at EPA facilities.

<<TOC2>> 5.0  CLASSES OF FIRES
The following lists the four classes of fires:

•
Class A:  These fires involve ordinary combustible fuel such as wood, paper, cloth, and rubber. The fire burns into the material and leaves an ash residue.

•
Class B:  These fires involve flammable (combustible) liquids or gases such as gasoline, kitchen grease, fuel oil, propane gas, alcohol, and many others. The fuel is vaporized and burns above the surface of the liquid, or near the point at which the gas escapes from confinement.

•
Class C:  These fires involve electrical equipment. In addition to the fire hazard, there is danger of an electrical shock until the current has been turned off or disconnected.

•
Class D:  These fires involve combustible metals that burn vigorously and react violently with water or some other extinguishing agent. Examples are sodium, potassium, magnesium, titanium, and zirconium.

<<TOC2>> 6.0  TYPES OF PORTABLE FIRE EXTINGUISHERS
The two most commonly encountered types of portable fire extinguishers are cartridge-operated and stored-pressure units.

•
Cartridge-operated units consist of a tough, low carbon steel shell that contains a dry

chemical or special dry powder extinguishing agent. The extinguisher is activated by a CO2 or nitrogen cartridge. Once activated, the agent is propelled through a hose at the base of the unit. A discharge nozzle at the end of the hose controls the agent flow. These extinguishers are designed for industries where fires occur frequently. They are built to take rough treatment and still provide safe, reliable service.  Cartridge-operated units are no longer allowed at EPA facilities.

•
Stored-pressure units consist of a low carbon steel tank which contains dry chemical

extinguishing agent. Activated by a top-mounted squeeze handle, the extinguisher delivers the agent either through a hose or a nozzle on the top of the unit. These extinguishers offer a number of benefits including economical fire protection, simple operation and easy inspection (a gauge on the unit provides a visual indication of the unit’s readiness). They can be used for all classes of fires except Class D. A CO2 fire extinguisher is an example of a stored-pressure unit.

<<TOC2>> 7.0  EXTINGUISHER CLASSIFICATION (PICTURES/SYMBOLS)
The following show the universally recognized picture, colors, and symbols used to classify portable fire extinguishers:

•
Class "A" Fires


-
Green triangle with the letter "A"


-
Burning trash container and pile of wood

•
Class "B" Fires


-
Red square with letter "B"


-
Solvent can/spill on fire

•
Class "C" Fires


-
Blue circle with the letter "C"


-
Electrical socket and plug on fire

•
Class "D" Fires


-
Yellow star with the letter "D"

Appendix A presents examples of these classification symbols.

<<TOC2>>8.0  COMMON EXTINGUISHING AGENTS
The following summarizes the general extinguishing agents for the four classes of fires.

•
Class "A" Fires.
The most commonly used extinguishing agent is water which cools and quenches.  Class "A" fires are also extinguished by special dry chemicals, which can be used on Class "A," "B," and "C" fires. These provide a rapid knock down of flame and form a fire retardant coating that prevents reflash.

•
Class "B" Fires.

Class "B" fires occur in the vapor-air mixture over the surface of flammable liquids such as greases, gasoline and lubricating oils. A smothering or combustion inhibiting effect is necessary to extinguish Class "B" fires. Dry chemical, foam, vaporizing liquids, carbon dioxide, and water fog all can be used as extinguishing agents depending on the circumstances of the fire.

•
Class "C" Fires.
Dry chemical, carbon dioxide, and vaporizing liquids are suitable extinguishing agents because they are non-conducting. Because foam, water (except as a spray), and water-type extinguishing agents conduct electricity, they should not be used on Class "C" fires except by specially trained personnel. Their use can result in injury or death of the person operating the extinguisher, and cause severe damage to electrical equipment. Note that the Class "C" designation refers to the source of ignition and not to the fuel, as is the case with the other three classes of fires. All Class "C" fires, when examined in terms of the fuel, are either Class "A", Class "B", or Class "D".


Note: Always attempt to de-energize equipment before fighting fire.

•
Class "D" Fires.

Specialized techniques, extinguishing agents, and extinguishing equipment have been developed to control and extinguish fires of this type. Normal extinguishing agents generally should not be used on metal fires because there is danger, in most cases, of increasing the intensity of the fire because of a chemical reaction between some extinguishing agents and the burning metal.

<<TOC2>> 9.0  EXTINGUISHER EFFECTIVENESS RATINGS
The fire rating of an extinguisher, rather than its size, is the guide to its extinguishing capability.  As discussed in the previous sections, extinguishers are rated with a letter rating for the class or classes of fire they are designed to control.  However, the extinguisher is also designated a numeral that precedes the letter (Class A and B only).  The numeral rating indicates the approximate relative fire extinguishing potential of the extinguisher on the class of fire.

The numeral associated with Class A reflects the relative quantity of extinguishing agent (such as water, foam, CO2) that can suppress a fire.  For example, a 2-1/2 gallon foam extinguisher is rated as 2-A:4-B.  This indicates that the extinguisher will extinguish twice as much Class A fire as an extinguisher rated Class 1-A.  The numeral rating for Class B is an approximate indication of the area in square feet of a flammable liquid fire that can be extinguished.  Therefore, the foam extinguisher in the example above can be expected to extinguish a fire of 4 square feet.

<<TOC2>> 10.0  SELECTING EXTINGUISHERS FOR THE HAZARD
The number of extinguishers that are needed to protect a building depends on the rating of the extinguisher and the hazard classification of the building.  Building occupancies are classified by the hazard (light, ordinary or extra) that is anticipated.

•
Light (Low) Hazard - where the amount of Class A combustible materials present is such that fires of small size may be expected (i.e., office buildings).  Minor amounts of Class B flammables can be present provided they are stored safely

•
Ordinary (Moderate) Hazard - where the amount of combustibles or flammable liquids present is such that fires of moderate size may be expected (i.e., shop areas, light manufacturing, parking garages, mercantile storage areas).

•
Extra (High) Hazard - where the amount of combustibles or flammable liquids present is such that fires of severe magnitude may be expected (i.e., warehouse, auto repair, shops, painting processes, aircraft servicing areas).

Table 1 is a guideline for determining the minimum number and rating of extinguishers for Class A fires according to the occupancy hazard.  The table specifies the maximum travel distance, floor area, and minimum rating that are allowed for each hazard classification.  According to the table, each 2-1/2 gallon stored-pressure water extinguisher (rated 2-A) will protect an area of 3,000 square feet in an ordinary hazard occupancy.  The maximum travel to distance from any point to the nearest extinguisher must not exceed 75 feet.

Table 2 indicates the minimum distribution and ratings for extinguishers that protect Class B fires.  This table can be used for areas in which the flammable liquids are not expected to reach an appreciable depth.  The table indicates that the basic maximum travel distance to Class B extinguishers is 50 feet, as opposed to 75 feet for Class A extinguishers.  This is because flammable liquids fires reach their maximum intensity almost immediately.

Table 1:  Minimum Number and Rating of Fire Extinguishers for Class A Hazards
	
	Light (Low) Hazard Occupancy
	Ordinary (Moderate) Hazard Occupancy
	Extra (High) Hazard Occupancy

	Minimum rated single extinguisher
	2-A
	2-A
	4-A*

	Maximum floor area per unit of A
	3,000 sq. ft.
	1,500 sq. ft.
	1,000 sq. ft.

	Maximum floor area for extinguisher
	11,250 sq. ft. **
	11,250 sq. ft.**
	11,250 sq. ft.**

	Maximum travel distance to extinguisher
	75 ft.
	75 ft.
	75 ft.


*
Two 2-1/2 gal. (9.46 L) water type extinguishers can be used to fulfill the requirements of one 4-A rated extinguisher

**
11,250 sq. ft. is considered a practical limit for a single extinguisher


Source:  NFPA 10, Standard for Portable Fire Extinguishers
Table 2:  Minimum Travel Distance to Class B Fire Extinguisher 
	
	Basic Minimum Extinguisher Rating
	Maximum Travel Distance to Extinguishers

ft.
(m)

	Light (low)
	  5B

10B
	30
(  9.15)

50
(15.25)

	Ordinary (moderate)
	10B

20B
	30
(  9.15)

50
(15.25)

	Extra (high)
	40B

80B
	30
(  9.15)

50
(15.25)


Two or more extinguishers of lower rating shall not be used to fulfill the protection requirements of the above table.

Source:  NFPA 10, Standard for Portable Fire Extinguishers
<<TOC2>> 11.0  EMERGENCY PROCEDURES AND NOTIFICATION
If you discover fire, smoke, or a similar emergency, depending on the situation you should:

•
Immediately contact the fire department

•
Activate a nearby manual pull station

•
Notify personnel in the immediate area to evacuate

•
Have two properly trained people attempt to extinguish the fire

•
If the fire is not extinguished, evacuate and proceed to an appropriate meeting place.

<<TOC2>> 12.0  FIRE EXTINGUISHER USE ("PASS")

The acronym "PASS" represents the following procedure, which should be observed after you have selected the correct fire extinguisher and readied it for use:

•
PULL out the locking pin and the plastic seal or push the activator

•
AIM the nozzle at the base of the fire

•
SQUEEZE the release trigger

•
SWEEP the extinguishing material across the base of the fire from side to side.

In addition, the following should be noted for fighting fires:

•
When you approach a fire, be sure you can retreat rapidly in a straight line

•
Never turn your back on a fire or the place where the fire was burning

•
Never use water on combustible metals, on flammable liquids, or on electrical fires while the current is on

•
Keep the wind at your back to avoid flashback.

<<TOC2>> 13.0  PRECAUTIONS FOR FIGHTING INCIPIENT FIRE
Before starting to extinguish a fire, you should: 

•
Warn others so the area can be evacuated

•
Call the local fire department

•
Activate a manual pull station

•
Evaluate the situation and decide whether you can fight the fire without endangering


yourself.

If you decide you can fight the fire safely, use the following safety considerations:

•
Make sure the fire extinguisher has the appropriate rating and is the appropriate size for the fire

•
Have someone back you up with a second extinguisher

•
Do not enter a burning building.

<<TOC2>> 14.0  INSPECTION AND MAINTENANCE
All fire extinguishers should be maintained yearly for both operational and regulatory reasons. Maintenance consists of a thorough check to give maximum assurance that an extinguisher will operate effectively and safely. At a minimum, it will reveal if there is a need for hydrostatic testing of an extinguisher. A certificate of competency is generally required for maintenance activities. Proper pressure should be maintained at all times. If the pressure gauge shows that the pressure has decreased to the  recharge” level, the extinguisher should be recharged immediately. Models that do not have pressure gauges, such as carbon dioxide, should be weighed to determine the status of the extinguisher.

Monthly inspection of fire extinguishers is required by OSHA and EPA. Inspection must ensure that:

•
Extinguishers remain in their proper locations

•
Pressure is not being lost

•
The pin remains in place 

•
No leakage or corrosion has taken place.

15.0  SUMMARY
This module has presented information on the selection and use of portable fire extinguishers.

Key concepts presented in this module are:

•
The basic elements of fire

•
The processes involved in stopping the combustion process

•
Importance of immediately summoning professional firefighters.

•
Building owners and or occupants have an obligation to care for and maintain fire


extinguishers

•
Most EPA portable fire extinguishers are stored-pressure units with dry chemicals

•
In the event of a fire, evacuate the area, call the fire department, then determine if you can fight the fire without endangering yourself

•
An extinguisher’s capabilities and limitations as well as your own (e.g., "fight or flight") 

•
How to recognize and operate an extinguisher

•
How to maintain a margin of safety by fighting fires in pairs and keeping an escape route open at all times

•
Pull Aim Squeeze Sweep

•
Inspect fire extinguishers monthly. Maintain at least yearly. Maintenance must include determination of the need for hydrostatic testing.

Measures you can take to remain safe during a fire include:

•
Ensure that you understand your roles and responsibilities in the event of a fire

•
Be able to identify the four classes of fires and the appropriate extinguisher for each:


-
Class A: Represented by a green triangle with the letter "A"


-
Class B: Represented by a red square with the letter "B"


-
Class C: Represented by a blue circle with the letter "C"


-
Class D: Represented by a yellow star with the letter "D"

•
Be able to perform all four steps of fire extinguisher use:


-
PULL out the locking pin and the plastic seal or push the activator


-
AIM the nozzle at the base of the fire


-
SQUEEZE the release trigger


-
SWEEP the extinguishing material across the base of the fire from side to side.

•
Do not attempt to extinguish a fire by yourself. Always have someone back you up with a second extinguisher

•
Keep the wind at your back to avoid flashback.

<<TOC2>> EXERCISE
Choose the best answer for the following:

1.
_____
The symbol for a Class A fire is:


A.
Green triangle


B.
Red square


C.
Blue circle


D.
Yellow star

2.
_____
The symbol for a Class D fire is:


A.
Green triangle


B.
Red square


C.
Blue circle


D.
Yellow star

3.
_____
Class B fires involve the following:


A.
Wood, paper


B.
Electrical equipment


C.
Flammable liquids


D.
Combustible materials

4.
_____
The following type of portable fire extinguisher contains a dry chemical extinguishing agent:


A.
Stored-pressure


B.
Cartridge-operated


C.
All of the above


D.
None of the above

5.
_____
The following type of portable fire extinguisher is activated by a CO2 or nitrogen cartridge:


A.
Stored-pressure


B.
Cartridge-operated


C.
All of the above


D.
None of the above

6.
_____
Before starting to extinguish a fire, you should:


A.
Warn others


B.
Call the fire department


C.
Activate manual pull station


D.
All of the above

7.
_____
The following procedure should be observed after you have selected the correct fire extinguisher:


A.
Aim, pull, squeeze, sweep


B.
Pull, squeeze, aim, sweep


C.
Pull, aim, squeeze, sweep


D.
None of the above

8.
_____
The following precautions should also be noted for fighting fires:


A.
Keep the wind at your face


B.
Use water or combustible metals


C.
Never turn your back on a fire


D.
None of the above

9.
_____
The following is true about extinguisher inspection and maintenance:


A.
Proper pressure should be maintained


B.
Inspection should be conducted yearly


C.
Maintenance shall be conducted at regular intervals


D.
All of the above

<<TOC2> EEXERCISE KEY
Choose the best answer for the following:

1.
_____
The symbol for a Class A fire is:


A.
Green triangle

B.
Red square


C.
Blue circle


D.
Yellow star

2.
_____
The symbol for a Class D fire is:


A.
Green triangle


B.
Red square


C.
Blue circle


D.
Yellow star
3.
_____
A Class B fire involves the following:


A.
Wood, paper


B.
Electrical equipment


C.
Flammable liquids

D.
Combustible materials

4.
_____
The following type of portable fire extinguisher contains a dry chemical extinguishing agent:


A.
Stored-pressure


B.
Cartridge-operated


C.
All of the above

D.
None of the above

5.
_____
The following type of portable fire extinguisher is activated by a CO2 or nitrogen cartridge.


A.
Stored-pressure


B.
Cartridge-operated

C.
All of the above


D.
None of the above

6.
_____
Before starting to extinguish a fire, you should:


A.
Warn others


B.
Call the fire department


C.
Contain the fire


D.
All of the above
7.
_____
The following procedure should be observed after you have selected the correct fire extinguisher:


A.
Aim, pull, squeeze, sweep


B.
Pull, squeeze, aim, sweep


C.
Pull, aim, squeeze, sweep

D.
None of the above

8.
_____
The following precautions should also be noted for fighting fires:


A.
Keep the wind at your face


B.
Use water or combustible metals


C.
Never turn your back on a fire

D.
None of the above

9.
_____
The following is true about extinguisher inspection and maintenance:


A.
Proper pressure should be maintained


B.
Inspection should be conducted yearly


C.
Maintenance shall be conducted at regular intervals


D.
All of the above
<<TOC2> AAPPENDIX A:  SAMPLES OF THE CLASSIFICATION SYMBOLS USED TO MARK FIRE EXTINGUISHERS
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