LESSON 8

PORTABLE FIRE EXTINGUISHERS

OUTLINE

Objectives

Introduction

Fire Classification and Risk (NFPA 1001: 3-3.15, 4-5.1)

Types of Fire Extinguishers (NFPA 1001: 3-3.15)

Rating Systems for Portable Extinguishers (NFPA 1001: 3-3.15)

Limitations of Portable Extinguishers (NFPA 1001: 4-5.1)

Portable Extinguisher Operation (NFPA 1001: 3-3.15)

Care and Maintenance of Portable Extinguishers (NFPA 1001: 3-3.15)

Inspection Requirements (NFPA 1001: 3-3.15)

Lessons Learned

Key Terms

Review Questions

Endnotes

Suggested Readings

CLASS ASSIGNMENT

Prior to this lesson:
Read Firefighter's Handbook, Chapter 8, pages 171_186

Length:
4 hours

Equipment/Supplies:
Course outline


Transparency masters--Chapter 8


PowerPoint Presentation--Chapter 8


Overhead projector, slide projector, or LCD display

Materials to ignite Class A and B fires, and Class A, B, and C fire extinguishers


Appropriate PPE

OBJECTIVES

After completing this lesson, students should be able to:

· Explain the five classes of fire and the risks associated with each class.

· Identify the kinds of fire extinguishers used for each class.

· Explain the rating systems of portable fire extinguishers for Classes A, B, and C.

· Identify the limitations of portable fire extinguishers.

· Demonstrate the operation of portable fire extinguishers.

· Explain the care and maintenance of portable fire extinguishers.

· Discuss the inspection requirements of portable fire extinguishers.

INTRODUCTION

Firefighter's Handbook, page 173

Time: 15 minutes
Key Points

· Portable fire extinguishers are designed to fight small incipient fires or unusual ones not easily put out by water.

· Firefighters must know how to use them and be able to teach others how to use them.

· Proper instruction on the use of fire extinguishers can improve the effectiveness of a fire department and reduce the costly effects of fire.

· Firefighters must pay careful attention in training sessions and practice using extinguishers whenever possible.

· Fire extinguishers come in a variety of types and sizes.

· Firefighters should know the extinguishers carried on the apparatus.

· Citizens will often request information and training on how to use fire extinguishers.

· Firefighters should be capable of answering questions regarding fire extinguishers, since they are viewed as experts.

FIRE CLASSIFICATION AND RISK

Firefighter's Handbook, pages 173-174

Time: 20 minutes

Key Points

· The type or nature of the material burning (fuel) defines the fire.

· There are four traditional fire classes and one new one.

· Class A fires involve ordinary combustibles such as wood, paper, cloth, plastics, and rubber.

· Class B fires involve flammable and combustible liquids, gases, and greases.

· Class C fires involve energized electrical equipment, which eliminates the use of water-based agents to put them out.

· Class D fires involve combustible metals and alloys such as magnesium, sodium, lithium, and potassium.

· Class K is a new classification of fire identified in 1998, which involves fires in combustible cooking fuels such as vegetable or animal oils and fats.

TYPES OF FIRE EXTINGUISHERS

Firefighter's Handbook, pages 175-180

Time: 30 minutes
Key Points

· Many types of fire extinguishers are available today.

· Many factors need to be considered prior to placing an extinguisher in use.

· The wrong extinguisher can be worse than no extinguisher.

· The first factor to consider is the type and amount of fuels present.

· The amount of fuel determines size; the wrong size extinguisher will not completely extinguish the fire.

· The user and occupancy in the location represent another factor.

· Another factor is the construction of the building and its occupancy that identifies the hazards and conditions to protect.

· The environmental conditions such as temperature, corrosive atmosphere, wind, or a confined area must be examined for effects of the fire and extinguishing agent.

· A final factor would be the type of equipment protected and its ability to be cleaned without excessive damage.

Types of Extinguishing Agents

· Water is the basic fire-extinguishing agent for Class A materials.

· Loaded stream extinguishers combat the freezing problem by adding an alkali salt as an antifreezing agent.

· Water-based foam extinguishers, used on Class B fires, have either aqueous film-forming foam (AFFF) or film-forming fluoroprotein foam (FFFP) of both the regular and polar solvent types.

· Carbon dioxide (CO2) is an inert gas stored under pressure that as a liquid is capable of being self-expelled.

· This colorless and odorless gas is effective in smothering a Class B or C fire.

· Dry chemical extinguishing agents are particles that are propelled by a gaseous medium for distribution.

· There are three general categories of dry chemical extinguishers: sodium bicarbonate-based, potassium-based, and multipurpose dry chemicals.

· Sodium bicarbonate-based and potassium-based extinguishers are effective on Class B and C fires and are referred to as regular dry chemicals.

· The multipurpose dry-chemical extinguisher is effective on Class A, B, and C fires.

· Dry chemicals are very effective due to their coating action, which reduces the chance of reignition, but this is a drawback when protecting sensitive items.

· Wet chemicals are water-based solutions of a potassium carbonate-based chemical, a potassium acetate-based chemical, a potassium citrate-based chemical, or a combination of them.

· Wet-chemical extinguishers are used for special applications, such as Class K fires.

· Clean agents are used to replace the Halons or halogenated hydrocarbons, banned for destroying the Earth's ozone layer by an international treaty.

· Clean agents are nonvolatile gases that do not conduct electricity or leave a residue.

· There are two classes of clean agents: halocarbon agents and inerting gases.

Kinds of Extinguishers

· Many types of portable fire extinguishers are in use today.

· Pump-type extinguishers are hand-pumped devices of two designs, depending on whether the pump is internal or external to the tank.

· Pressurized water, pressurized loaded stream, and stored pressure extinguishers operate by means of an expelling gas that propels the agent out of the container.

· Cartridge-operated extinguishers are used for some regular and multipurpose dry chemical and most dry powder Class D extinguishers.

RATING SYSTEMS FOR PORTABLE EXTINGUISHERS

Firefighter's Handbook, pages 180-181

Time: 30 minutes
Key Points

· Each class of fuel is subject to a separate type of test for its class.

· The testing of extinguishers is usually conducted by an independent testing agency.

· The testing of Class A extinguishers and agents uses a wood cribbing test.

· For a 1-A rating, the extinguisher should extinguish a wood crib of about 1 cubic foot.

· The rating increases as the amount of fire suppressed increases.

· The test for Class B extinguishers involves igniting a pan of flammable liquid, allowing a pre-burn period, and attacking the fire. The size of the pan determines the rating.

· The testing for Class C extinguishers and agents tests only the conductivity of the agent and the nozzle or hose and nozzle combination. Otherwise, there is no actual fire test for Class C agents or extinguishers.

· No numbers are assigned with the Class C rating.

LIMITATIONS OF PORTABLE EXTINGUISHERS

Firefighter's Handbook, page 181

Time: 10 minutes

· Fire extinguishers have limited capabilities, and trying to exceed these capabilities can increase the damage done and cause injury.

· Fire extinguishers are designed and rated with certain types and sizes of fire in mind.

· The wrong class extinguisher will not do the job, will waste the agent, and may cause a reaction or electrical shock..

· It is important to use the right extinguisher for the fire you are dealing with.

PORTABLE EXTINGUISHER OPERATION

Firefighter's Handbook, pages 181-184

Time: 25 minutes

Key Points

· PASS is the acronym used for the four steps in the operation of most fire extinguishers:

· Pull the pin.

· Aim the nozzle.

· Squeeze the handle.

· Sweep the base of the fire.

· Extinguishers only work on small incipient fires.

CARE AND MAINTENANCE OF PORTABLE EXTINGUISHERS

Firefighter's Handbook, page 184

Time: 20 minutes
Key Points

· Care and maintenance of fire extinguishers is fairly simple.

· Extinguishers should be inspected carefully when first placed into service.

· The extinguisher should be periodically removed from its bracket to hand test its weight and to do a better visual test.

· Dry chemical or powder extinguishers should be occasionally rotated upside down and shaken to keep powders from packing at the bottom.

· Cleaning any dirt or grit from the unit will help keep it in good working order.

INSPECTION REQUIREMENTS

Firefighter's Handbook, pages 184-185

Time: 20 minutes
Key Points

· Some very popular fire extinguishers have been declared obsolete and should be removed from service. These include:

· Soda acid.

· Chemical foam (except film-forming).

· Vaporizing liquids.

· Cartridge-operated water or loaded stream types.

· Copper or brass extinguishers with solder or rivets (except pump tanks).

· Most of these extinguishers have the potential to explode when pressure is applied during use.

· The inspection of fire extinguishers by firefighters is usually a visual inspection.

· Extinguishers in buildings should be checked every thirty days, and ones on apparatus should be inspected each time the vehicle is inspected.

· The visual inspection should first check that the unit has a tag indicating its last service or inspection date.

· Inspection and maintenance should be done yearly.

· The pin seal should be firmly in place.

· If the unit has a gauge, it should register the proper pressure.

· Carbon dioxide extinguishers can only be checked by weighing.

· The filled weight is stamped on the cylinder.

· A last check should be to see if the unit is within the proper time frame for its hydrostatic testing.

· Testing periods range from five to twelve years.

ACTIVITIES

Time: 60 minutes

1.
Have students don their protective clothing.

2.
In an appropriate place outdoors, have cribbing or wooden pallet fires and grease fires in pans.

3.
Students should take turns putting out Class A and Class B fires.

4.
Each student should practice extinguishing both types of fires using the PASS approach.

5.
Assist students that may be having a problem or have any questions.

Instructor's note: Make sure there are an adequate number of assisting instructors to help with the controlled burns. All participants should be in full protective clothing.

WRAP-UP

Time: 10 minutes

· There are various classes of fires: A, B, C, D, and K. Each has its own sets of risks.

· There are various kinds of fire extinguishers for the different classes of fires.

· Firefighters need to know what type of extinguisher is used for the various classes of fire.

· Extinguishers are rated for Classes A, B, and C.

· Extinguishers are operated easily by remembering the PASS acronym.

· One must remember that extinguishers have limitations.

· Extinguishers must be properly maintained, serviced, and inspected regularly.

Assignment

· Read Chapter 9 in Firefighter's Handbook, pages 187-204

· Optional: Complete Firefighter's Handbook Workbook, Chapter 9

Instructor Preparation

PowerPoint Presentation--Chapter 9

Transparency masters--Chapter 9

Overhead projector, slide projector, or LCD display

Various types of portable fire extinguishers

