Firefighter I

Fire Streams

Chapter 14
Fire Streams
Lesson Goal
After completing this lesson, the student shall be able to effectively operate a solid stream nozzle, fog stream nozzle, and broken stream nozzle following the policies and procedures set forth by the authority having jurisdiction (AHJ).
Objectives

Upon successful completion of this lesson, the student shall be able to:

1.
List methods that are used with fire streams to reduce the heat from a fire and provide protection to firefighters and exposures. (NFPA® 1001, 5.3.10)

2.
Discuss the extinguishing properties of water. (NFPA® 1001, 5.3.10)

3.
Describe friction loss. (NFPA® 1001, 5.3.10)

4.
Define water hammer. (NFPA® 1001, 5.3.10)

5.
Distinguish among characteristics of fire stream sizes. (NFPA® 1001, 5.3.10)

6.
Discuss types of streams and nozzles. (NFPA® 1001, 5.3.10)

7.
Discuss handling handline nozzles. (NFPA® 1001, 5.3.10)

8.
Describe types of nozzle control valves. (NFPA® 1001, 5.3.10)

9.
List checks that should be included in nozzle inspections. (NFPA® 1001, 5.3.10)

10.
Operate a solid-stream nozzle. (NFPA® 1001, 5.3.10, Skill Sheet 14-I-1)

11.
Operate a fog-stream nozzle. (NFPA® 1001, 5.3.10, Skill Sheet 14-I-2)

12.
Operate a broken-stream nozzle. (NFPA® 1001, 5.3.10, Skill Sheet 14-I-3)
Instructor Information

This is the lesson covering fire streams for the Firefighter I course. The purpose of this lesson is to provide the student with an overview of fire streams. The lesson covers basic extinguishing properties of water, friction loss, water hammer, types of fire streams and nozzles, and nozzle inspections. 
Important instructor information is provided in shaded boxes throughout the lesson plan. Carefully review the instructor information before presenting the lesson. Use this lesson to provide students with an introduction and hands-on overview of fire streams.

This chapter has three skill sheets related to fire streams. Review the skills evaluation checklists for these skill sheets before teaching this lesson. Ensure that all needed equipment is prepared before students practice the skills or are evaluated. To review more in-depth photographs and graphics of the skills, refer to the IFSTA Firefighter I and II Skills Handbook.

Methodology

This lesson uses lecture, discussion, and skills practice. The level of learning is application.
Estimated Total Time: 7 hours 20 minutes
Classroom teaching/written evaluation:
3 hours 20 minutes

Skills Practice:





4 hours



	Time
	Section/Activity
	Pages

	10 min.
	Section I: Introduction to Chapter 14
	

	10 min.
	Section II: Fire Stream Use
	717

	30 min.
	Section III: Water and Fire Streams
	718-724

	45 min.
	Section IV: Fire Stream Sizes, Types, and Nozzles
	724-732

	15 min.
	Section V: Nozzle Control Valves and Inspections
	732-733

	15 min.
	Section VI: Summary and Review 
	

	15 min.
	Chapter 14 Quiz
	

	60 min.
	Chapter 14 Test
	

	4 hours
	Skills Practice
	


Audiovisuals

· Visuals 14.1 to 14.65 (PowerPoint® Presentation)
Evaluation

· Chapter 14 Quiz 
· Chapter 14 Test
· Skill Sheets 14-I-1 through 14-I-3
Section I: Introduction to Chapter 14
10 min.
I. INTRODUCTION TO CHAPTER 14
A. [image: image1.png]Essentials of Fire Fighting,
5th Edition
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Firefighter I

ESSENTIALS.




Lesson Goal
Instructor Note: Briefly review the lesson goal. Emphasize that the purpose of the lesson is to familiarize the students with fire streams and teach them how to operate the various nozzle types.
1. [image: image2.png]Specific Objectives
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1. List methods that are used with fire
streams to reduce the heat from a fire
and provide protection to firefighters
and exposures.
2. Discuss the extinguishing properties
of water.
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Chapter 14 lesson goal — After completing this lesson, the student shall be able to effectively operate a solid-stream nozzle, fog-stream nozzle, and broken-stream nozzle following the policies and procedures set forth by the authority having jurisdiction (AHJ).
B. Objectives
1. [image: image3.png]Specific Objectives
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3. Describe friction loss.

4. Define water hammer.
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List methods that are used with fire streams to reduce the heat from a fire and provide protection to firefighters and exposures. 

2. Discuss the extinguishing properties of water. 
3. [image: image4.png]Specific Objectives
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6. Discuss types of streams and nozzles.

7. Discuss handling handline nozzles.

8. Describe types of nozzle control
valves.

9. List checks that should be included in
nozzle inspections.
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Describe friction loss. 
4. Define water hammer. 
5. Distinguish among characteristics of fire stream sizes. 
6. [image: image5.png]Specific Objectives
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Discuss types of streams and nozzles. 
7. Discuss handling handline nozzles. 

8. Describe types of nozzle control valves. 
9. List checks that should be included in nozzle inspections. 
10. [image: image6.png]Methods to Reduce Heat and
Provide Protection
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o Applying water or foam directly onto
burning material to reduce its
temperature

* Applying water or foam over an open
fire to reduce the temperature so
firefighters can advance handlines

* Reducing high atmospheric temperature
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Operate a solid-stream nozzle. (Skill Sheet 14-I-1)
11. Operate a fog-stream nozzle. (Skill Sheet 14-I-2)
12. Operate a broken-stream nozzle. (Skill Sheet 14-I-3)
Section II: Fire Stream Use
10 min.
II. fire stream use
Instructor Note: The purpose of this section is to introduce students to the reasons that fire streams are used.  

Ask Students: What is a fire stream? 

Briefly discuss answers with students. A fire stream is a stream of water or other extinguishing agent after it leaves a fire hose nozzle until it reaches the desired target.

p. 717
Objective 1 — List methods that are used with fire streams to reduce the heat from a fire and provide protection to firefighters and exposures.
A. Methods used with fire streams to reduce heat and provide protection
1. [image: image7.png]Methods to Reduce Heat and
Provide Protection
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Applying water or foam directly onto burning material to reduce its temperature
2. Applying water or foam over an open fire to reduce the temperature so firefighters can advance handlines
3. Reducing high atmospheric temperature
4. [image: image8.png]How Water Extinguishes Fire
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Dispersing hot smoke and fire gases from a heated area
5. Creating a water curtain to protect firefighters and property from heat
6. Creating a barrier between a fuel and a fire by covering the fuel with a foam blanket
Section III: Water and Fire Streams
30 min.
III. water and fire streams
Instructor Note: The purpose of this section is to discuss water and how it relates to the use of fire streams. 

 pp. 718-722
Objective 2 — Discuss the extinguishing properties of water.
A. [image: image9.png]Heat Absorption
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How water extinguishes fire
1. Primary way is cooling, which absorbs heat from a fire 
2. Smothering by diluting or excluding oxygen
B. [image: image10.png]| Heat Absorption
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Heat absorption
1. When heated to its boiling point, water absorbs heat by converting into the gas phase called water vapor or steam
2. The visible form of steam is called condensed steam.
3. Heat absorption involves
a. The heat required to raise the temperature of a substance 

b. The additional heat required to change state
4. Specific Heat — The amount of heat energy required to raise the temperature of a specified mass of a substance by 1 degree
a. In SI, it is the temperature required to raise the temperature of 1 gram of a substance 1°C.
b. In customary system, it would involve raising the temperature of 1 pound of a substance 1°F.
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Latent Heat of Vaporization — Quantity of heat absorbed by a substance at the point at which it changes from a liquid to a vapor
a. Complete vaporization does not happen the instant water reaches its boiling point.
b. The amount of heat must be maintained until the entire volume of water is vaporized.
c. When water in a fire stream is broken into small particles or droplets, such as from a fog nozzle, it absorbs heat and converts it to steam more rapidly than it would in a compact form, such as from a solid-bore nozzle.
6. [image: image12.png]Characteristics of Water
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Expansion capability
a. Characteristic of water sometimes useful in extinguishing a fire
b. At 212°F (100°C), water expands approximately 1,700 times its original volume when converted to steam.
c. The amount of expansion varies with temperature.
d. Expansion helps cool the compartment by driving heat and smoke away.
e. Steam is also dangerous because it can cause serious burn injuries.

Instructor Note: Give students some practical examples of steam conversion. Refer to examples and illustrations on pp. 720-721 of the manual.
7. Effective extinguishment with water generally requires steam production.
8. Water absorbs more heat when converted to steam than when simply heated to its boiling point.
C. Characteristics of water valuable for fire extinguishment
1. [image: image13.png]| Friction Loss
I

o That part of total pressure lost while
forcing water through pipes, fittings,
fire hose, and adapters
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Readily available and relatively inexpensive
2. Has a greater heat-absorbing capacity than most other common extinguishing agents
3. Water changing into steam requires a relatively large amount of heat.
4. Can be applied in a variety of ways
a. Solid stream
b. Fog stream
c. Broken stream
pp. 722-723
Objective 3 — Describe friction loss.
D. [image: image14.png]Friction Loss

* When water flows through hose,
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Friction loss defined
1. That part of total pressure that is lost while forcing water through pipes, fittings, fire hose, and adapters
2. When water flows through hose, [image: image15.png]Friction Loss

o Loss of pressure in hoseline between
pumper and nozzle is most common
example

* Measuring friction loss

o Affected by velocity of water and
characteristics of hose layouts

(Continuec)

Frefighter 1 %
ey



couplings, and appliances, the water molecules rub against the insides of these items producing friction.
3. Slows water flow and reduces its pressure
4. [image: image16.png]Friction Loss

o Generally, the smaller the hose
diameter and longer the hose lay, the
higher the friction loss at a given
pressure, flow volume
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The loss of pressure in a hoseline between a pumper and the nozzle is the most common example of friction loss.
5. Measuring friction loss
a. Can be measured by inserting in-line gauges at different points in a hose layout
b. The difference in the pressures between gauges when water is flowing through the hose is the friction loss for the length of hose between those gauges for that rate of flow.
6. Friction loss is affected by the velocity of water and characteristics of hose layouts.
7. [image: image17.png]Factors Increasing Friction Loss
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In general, the smaller the hose diameter and the longer the hose lay, the higher the friction loss at a given pressure and flow volume.
E. Factors increasing friction loss
1. [image: image18.png]Elevation Loss/Gain
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Rough linings in fire hose
2. Damaged hose couplings

3. Kinks or sharp bends in hose

4. More adapters than necessary

5. Hoselines longer than necessary

6. Hose diameter too small for the volume needed

Ask Students:  What can be done to reduce friction loss during a fire ground operation?

Briefly discuss the answers with students. The answers should include, but may not be limited to, the following:

--Use larger diameter supply lines.

--Regularly inspect hose couplings.

--Move the hose to eliminate kinks or sharp bends.

--Use larger diameter attack lines and nozzles.

F. [image: image19.png]Elevation Loss/Gain
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Elevation loss/gain
1. Elevation refers to the position of a nozzle above or below the pumping apparatus.
2. Elevation pressure refers to a gain or loss in hoseline pressure caused by gravity when there is a difference in elevation.

3. [image: image20.png]Water Hammer
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Pressure loss — When a nozzle is above the fire pump

4. Pressure gain — When the nozzle is below the pump

p. 724
Objective 4 — Define water hammer.
G. [image: image21.png]Water Hammer
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Water hammer
1. When the flow of water through fire hose or pipe is suddenly stopped, such as by suddenly closing a nozzle, a shock wave is produced when the moving water reaches the end of the hose and bounces back.
2. [image: image22.png]Water Hammer
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The resulting pressure surge is referred to as water hammer.

3. The sudden change in direction creates excessive pressures that can [image: image23.png]Identifying Fire Streams
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cause damage to water mains, plumbing, fire hose, hydrants, and fire pumps.
4. It can often be heard as a distinct clank.
5. To prevent water hammer when water is flowing, nozzles, hydrants, valves, and hose clamps should generally be closed slowly.

Instructor Note: There is one exception to this rule. Applying short pulses of water fog (about 1 second) at flow rates up to approximately 150 gpm (600 L/min) will not cause water hammer.
Section IV: Fire Stream Sizes, Types, and Nozzles
45 min.
IV. fire stream sizes, types, and nozzles
Instructor Note: The purpose of this section is to introduce students to fire stream sizes, types, and nozzles.
pp. 724-725
Objective 5 — Distinguish among characteristics of fire stream sizes.
A. [image: image24.png]Fire Stream Classi
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Identifying fire streams
1. By size and type
2. Size refers to the volume of water flowing per minute.
3. Type indicates the specific pattern or shape of the water after it leaves the nozzle.
4. The rate of discharge of a fire stream is measured in gallons per minute (gpm) or liters per minute (L/min).
B. [image: image25.png]Fire Stream Considerations
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Fire stream classifications
1. Low-volume stream

a. Discharges less than 40 gpm (160 L/min) including those fed by booster lines

b. Typically supplied by 3/4–inch (20 mm), 1-inch (25 mm), or 1½-inch (38 mm) hoselines

2. Handline stream
a. Supplied by 1½- to 3-inch (38 mm to 77 mm) hose, with flows from 40 to 350 gpm (160 L/min to 1 400 L/min)

b. Nozzles with flows in excess of 350 gpm (1 400 L/min) are not recommended for handlines.
c. Typically supplied by 1½-inch (38 mm) to 3-inch (77 mm) hoselines

3. Master stream

a. Discharges more than 350 gpm (1 400 L/min) and is fed by 2½- or 3-inch (65 mm or 77 mm) hoselines or large-diameter hoselines connected to a master stream nozzle

b. Master streams are large-volume fire streams.

C. [image: image26.png]Fire Stream Considerations
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Considerations for fire streams
1. The volume of water discharged is determined by the design of the nozzle and the water pressure at the nozzle.
2. To be effective, a fire stream must deliver a volume of water sufficient to absorb heat faster than it is being generated.
a. Must deliver a sufficient volume of water to absorb heat
b. If heat-absorbing capability does not exceed the heat output from the fire, extinguishment by cooling is impossible.
3. [image: image27.png]Solid Stream
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The type of fire stream indicates a specific pattern or shape of water stream.
4. Effective fire streams must
a. Meet or exceed the critical rate of flow

b. Have sufficient reach to put water where it is needed to cool hot fire gases or burning fuel

5. All fire streams must have
a. Pressurizing device (pump)

b. Hose

c. Agent (water)

d. Nozzle

pp. 726-731
Objective 6 — Discuss types of streams and nozzles.
Instructor Note: Show photos or examples of the different types of nozzles.
D. [image: image28.png]Solid Stream
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Solid stream
1. Fire stream produced from a fixed orifice, solid-bore nozzle
2. Has the ability to reach areas that other streams might not; reach can be affected by
a. Gravity

b. Friction of the air

c. Wind
3. [image: image29.png]Advantages of Solid Streams
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Solid-stream nozzles are designed
a. To produce a stream as compact as possible with little shower or spray

b. So that the shape of the water in the nozzle is gradually reduced until it reaches a point a short distance from the outlet

4. The velocity of the stream is a result of the nozzle pressure.
5. Nozzle pressure and the size of discharge opening determine the flow.
Instructor Note: Discuss nozzle pressures and general guidelines for operating nozzles. For example, when solid-stream nozzles are used on handlines, they are usually operated at 50 psi (350 kPa) nozzle pressure and most solid-stream master stream devices are operated at 80 psi (560 kPa).
6. Characteristics of effective fire streams
a. Does not lose its continuity until it reaches the point where it loses its forward velocity and falls into showers of spray that are easily blown away

b. Is cohesive enough to maintain its original shape and attain the required height even in a light, gentle wind

7. Flow rate

a. Depends on the velocity of the stream resulting from the pump pressure and the size of the orifice

b. Some solid-stream nozzles are equipped with a single-size tip for a single flow rate and others have stacked tips to provide varied flows.
c. Some combination nozzles are equipped with a solid tip built into the nozzle shutoff; using the solid-stream tip requires removal of the combination tip.
Instructor Note: Table 14.1 on page 727 of the manual shows the flows available through various size solid-bore tips at a constant pressure.
E. [image: image30.png]Advantages of Solid Streams

I
* Have greater penetration power

o Less likely to disturb normal thermal
layering of heat, gases during interior
structural attacks

 Less prone to clogging with debris

(Continuec)

Firefighter 1 %
sy



Advantages of solid streams
1. May maintain better interior visibility than other types of streams
2. May have greater reach than other types of streams
3. Operate at reduced nozzle pressures per gallon (liter) than other types of streams, thus reducing nozzle reaction
4. May be easier to maneuver due to lower operating pressures
5. [image: image31.png]Advantages of Solid Streams
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Have greater penetration power than other types of streams
6. Are less likely to disturb normal thermal layering of heat and gases during interior structural attacks than other types of streams
7. Are less prone to clogging with debris
8. [image: image32.png]Disadvantages of Solid Streams
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Produce less steam conversion than fog nozzles
9. Can be used to apply compressed-air foam
F. Disadvantages of solid streams
1. [image: image33.png]Fog Stream
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Do not allow for different stream pattern selections

2. Provide less heat absorption per gallon (liter) delivered than other types of streams

3. Hoselines more easily kinked at corners and obstructions

Instructor Note: Remind students not to use solid streams on energized electrical equipment. Fog patterns with at least 100 psi (700 kPa) nozzle pressure should be used. Explain that playpipes or wand applicators should also not be used because they are conductive.
Ask Students:  What type of fire situation would be ideal for a solid-stream nozzle?

Briefly discuss the answers with students. Explain that a solid-stream nozzle should be considered anytime the firefighter needs a fire stream with long reach and penetration into the burning materials.  Also, a solid stream is ideal for a situation which requires little or no disturbance of the thermal balance inside the compartment.

G. [image: image34.png]Fog Stream
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Fog stream
1. Fine spray composed of tiny water droplets
2. The design of most fog nozzles permits adjustment of the tip to produce different stream patterns from the nozzle.
3. [image: image35.png]Fog Stream
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Water droplets, in either a shower or spray, are formed to expose the maximum water surface for heat absorption.
4. The desired performance of fog stream nozzles is judged by the amount of heat that a fog stream absorbs and the rate by which the water is converted into steam or vapor.
5. [image: image36.png]Fog Stream
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Fog nozzles permit settings of straight stream, narrow-angle fog, and wide-angle fog.
a. A straight stream is a pattern of the adjustable fog nozzle, whereas a solid stream is discharged from a solid-bore nozzle.

b. A wide-angle fog pattern has less forward velocity and a shorter reach than the other fog settings.
c. A narrow-angle fog pattern has considerable forward velocity, and its reach varies in proportion to the pressure applied.
6. Fog nozzles should be operated at their designed nozzle pressure.

7. [image: image37.png]Fog Stream
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Factors that affect the reach of a fog stream:

a. Gravity

b. Water velocity

c. Fire stream pattern selection

d. Water droplet friction with air

e. Wind
8. The interaction of these factors on a fog stream results in a fire stream with less reach than that of a straight or solid stream.
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This shorter reach makes fog streams less useful for outside, defensive fire fighting operations.
10. Well suited for fighting interior fires

H. [image: image39.png]Fog Stream: Nozzle Pressure
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Fog stream: Waterflow adjustment
1. Two types of nozzles control the rate of water flow through a fog nozzle:
a. Manually adjustable nozzles

b. Automatic (constant-pressure) nozzles
2. Manually adjustable nozzles
a. Rate of discharge can be changed by rotating the selector ring

b. Each setting provides a constant rate of flow as long as there is adequate nozzle pressure.
Ask Students: How should adjustments to the rate of flow be made? 

Briefly discuss the answers with students. Explain that these adjustments should be made in small increments. Major adjustments can cause an abrupt change in the reaction force of the hoseline that may throw firefighters off balance.
3. Automatic (constant-pressure) nozzles

a. Automatically vary the rate of flow to maintain a reasonably constant nozzle pressure through a specific flow range

b. Operator can change the rate of flow by opening or closing the shutoff valve

c. Allow the nozzle operator to vary the flow rate while maintaining a consistent nozzle pressure

Instructor Note: Emphasize that water flow adjustments in manual and automatic fog nozzles require close coordination between the nozzle operator, the company officer, and the pump operator.
I. [image: image40.png]Fog Stream: Nozzle Pressure
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Fog stream: Nozzle pressure

1. Combination nozzles are designed to operate at different pressures.
2. Designed operating pressure for most combination nozzles is 100 psi (700 kPa).
3. [image: image41.png]Advantages of Fog Streams
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Nozzles with a designed operating pressure of 75, 50, or 45 psi (525, 350, or 315 kPa) are also available.
4. Nozzles with lower operating pressures than 100 psi (700 kPa)
a. Have less nozzle reaction
b. Droplet size is much greater
c. Fog pattern density is lower
d. Stream has less velocity

J. [image: image42.png]Disadvantages of Fog Streams
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Advantages of fog streams

1. Discharge pattern can be adjusted to suit the situation

2. Can aid ventilation

3. Reduce heat by exposing the maximum water surface for heat absorption

4. Can provide protection to firefighters with a wide fog pattern

Ask Students:  What type of fire situation would be ideal for a fog-stream nozzle?

Briefly discuss the answers. Explain that a fog- stream nozzle should be considered anytime there is a situation that is well-suited for a large amount of steam conversion, or whenever the firefighters need to use the fire stream for protection.
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Disadvantages of fog streams

1. Do not have as much reach or penetrating power as solid streams

2. Are more affected by wind than are solid streams

3. May disturb thermal layering in a room or compartment if applied incorrectly

4. May push air into the fire area, thus intensifying the fire 
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Broken stream
1. One that has been broken into coarsely divided drops

2. While a solid stream may become a broken stream past the point of breakover, a true broken stream takes on that form as it leaves the nozzle.
3. A cellar nozzle is an example of a broken stream nozzle.
M. [image: image45.png]Disadvantages of Broken
Streams

* May have sufficient continuity to
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* Stream may not reach some fires
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Advantages of broken streams

1. Absorb more heat per gallon (liter) than a solid stream

2. Have greater reach and penetration than a fog stream

3. Can be effective on fires in confined spaces 

N. [image: image46.png]Handline Nozzles

o Differing designs cause each one to
handle somewhat differently when
operated at recommended pressure

* Those with variable patterns may
handle differently in different settings
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Disadvantages of broken streams

1. May have sufficient continuity to conduct electricity so are not recommended for use on Class C fires

2. Stream may not reach some fires.

Ask Students: What are some examples of when broken streams might be used? 

Briefly discuss answers with students, giving examples of when broken stream might be used.
p. 732
Objective 7 — Discuss handling handline nozzles.
O. [image: image47.png]Handline Nozzles

© The water pattern produced by nozzle
may affect ease of operation

* Nozzles not always easy to control
atfabove standard operating pressures
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Handline nozzles
1. Differing designs cause each one to handle somewhat differently when operated at the recommended pressure.
2. Those with variable patterns may handle differently in different settings.
3. [image: image48.png]Solid-Stream Nozzles

I

* When water flows from nozzle, reaction
equally strong in opposite direction,
thus a force pushes back on person
handling hoseline
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The water pattern produced by the nozzle may affect ease of operation.
4. Nozzles are not always easy to control at or above standard operating pressures.
P. Solid-stream nozzles
1. [image: image49.png]Solid-Stream Nozzles

* Reaction caused by velocity, flow rate,
discharge pattern of stream

 Reaction can make nozzle difficult to
handle

 Increasing nozzle discharge pressure,
flow rate increases nozzle reaction
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When water flows from a nozzle, reaction is equally strong in the opposite direction, thus a force pushes back on the person handling the hoseline.
2. [image: image50.png]Fog Stream Nozzles

I

* When water is discharged at angles
from center line of nozzle, reaction
forces may counterbalance each other,
reduce nozzle reaction

 Balancing of forces is why a nozzle set
on wide-angle fog handles more easily
than straight-stream pattern
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Reaction is caused by the velocity, flow rate, and discharge pattern of the stream.
3. This reaction can make the nozzle difficult to handle.
4. Increasing the nozzle discharge pressure and flow rate increases nozzle reaction.
Q. [image: image51.png]Nozzle Control Valves

I

© Enable operator to start, stop, or
reduce flow of water while maintaining
effective control of nozzle

* Allow nozzles to open slowly so
operator can adjust as nozzle reaction

increases
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Fog stream nozzles

1. When water is discharged at angles from the center line of the nozzle, the reaction forces may counterbalance each other and reduce the nozzle reaction.
2. This balancing of forces is the reason why a nozzle set on a wide-angle fog pattern can be handled more easily than a straight-stream pattern.
Section V: Nozzle Control Valves and Inspections
15 min.
V. nozzle control valves and inspections
Instructor Note: The purpose of this section is to cover types of nozzle control valves and items to check for in nozzle inspections.
pp. 732-733
Objective 8 — Describe types of nozzle control valves.
A. [image: image52.png]Nozzle Control Valves
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prevent water hammer

© Three main types
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Nozzle control valves
1. Enable the operator to start, stop, or reduce the flow of water while maintaining effective control of the nozzle
2. Allow nozzles to open slowly so that the operator can adjust as the nozzle reaction increases

3. [image: image53.png]Ball Valve

¢ Most common

 Provides effective
control during
nozzle operation
with minimum effort
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Also allow nozzles to be closed slowly to prevent water hammer

4. Three main types:
a. Ball 
b. Slide 
c. Rotary control
Instructor Note: Refer to Figure 14.25 in the manual for an illustration of a ball valve nozzle.

B. Ball valve
1. [image: image54.png]Ball Valve

I

 Ball, perforated by smooth waterway, is
suspended from both sides of nozzle
body and seals against seat

 Ball can be rotated up to 90 degrees by
moving valve handle backward to open
and forward to close
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Most common nozzle control valves 
2. Provides effective control during nozzle operation with a minimum of effort

3. The ball, perforated by a smooth waterway, is suspended from both [image: image55.png]Ball Valve

I

 Nozzle will operate in any position
between fully closed, fully open

* Operating nozzle with valve in fully
open position gives maximum flow,
performance
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sides of the nozzle body and seals against a seat.
4. The ball can be rotated up to 90 degrees by moving the valve handle backward to open it and forward to close it.

5. [image: image56.png]Slide Valve

I

o Cylindrical slide
valve control seats
movable cylinder
against shaped
cone to turn off
flow of water
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Firefighter T
14-56



The nozzle will operate in any position between fully closed and fully open.
6. Operating the nozzle with the valve in the fully open position gives maximum flow and performance.
C. Slide valve

1. [image: image57.png]Slide Valve

I

o Flow increases/decreases as shutoff
handle is moved to change position of
sliding cylinder relative to cone

o Stainless steel slide valve controls flow
of water through nozzle without
creating turbulence
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The cylindrical slide valve control seats a movable cylinder against a shaped cone to turn off the flow of water.
2. Flow increases or decreases as the s[image: image58.png]Slide Valve

© Pressure control compensates for
increase/decrease in flow by moving
baffle to develop proper tip size,
pressure
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hutoff handle is moved to change the position of the sliding cylinder relative to the cone.
3. This stainless steel slide valve controls the flow of water through the nozzle without creating turbulence.
4. [image: image59.png]Rotary Control Valve

I
* Found only on rotary fog nozzles

* Consists of exterior barrel guided by
screw that moves it forward/backward,
rotating around interior barrel

* Major difference between rotary control
and other valves is they also control
discharge pattern of stream
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The pressure control compensates for the increase or decrease in flow by moving the baffle to develop the proper tip size and pressure.
D. [image: image60.png]Nozzle Inspections

* Swivel gasket for damage or wear;
replace worn or missing gaskets

o External damage to the nozzle

o Internal damage and debris

 Ease of operation of the nozzle parts
« Pistol grip (if applicable) is secured to

the nozzle
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Rotary control valve

1. Found only on rotary fog nozzles

2. Consists of an exterior barrel guided by a screw that moves it forward or backward, rotating around an interior barrel

3. A major difference between rotary control valves and other valves is that they also control the discharge pattern of the stream.
p. 733
Objective 9 — List checks that should be included in nozzle inspections.

E. [image: image61.png]Summary

I

 To fight fires safely and effectively,
firefighters must know the capabilities
and limitations of all the various nozzles
and extinguishing agents available in
their departments.
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Nozzle inspections should include the following checks:
1. Swivel gasket for damage or wear; replace worn or missing gaskets
2. External damage to the nozzle
3. Internal damage and debris; when necessary, thoroughly clean nozzles with soap and water using a soft bristle brush
4. Ease of operation of the nozzle parts; clean and lubricate any moving parts that are sticking according to manufacturer’s recommendations
5. Pistol grip (if applicable) is secured to the nozzle
Section VI: Summary and Review
15 min.
VI. SUMMARY AND REVIEW
Instructor Note:
 The purpose of this section is to summarize the lesson and review key points. Answer any questions students may have about the lesson or course in general.
A. [image: image62.png]Summary

© They must understand the effects that
wind, gravity, velocity, and friction have
on a fire stream once it leaves the
nozzle.

(Continuec)

Frefighter 1 %
s



Chapter Summary

1. To fight fires safely and effectively, firefighters must know the capabilities and limitations of all the various nozzles and extinguishing agents available in their departments. 
2. [image: image63.png]Summary

o Firefighters must know what operating
pressure their nozzles require and how
the nozzles can be adjusted during
operation.
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They must understand the effects that wind, gravity, velocity, and friction with the air have on a fire stream once it leaves the nozzle.
3. [image: image64.png]Review Questions

1. What are the ways that water can
extinguish fire?

2. Define friction loss, elevation
loss/gain, and water hammer.

3. What factors can increase friction loss
in fire hose?
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Firefighters must know what operating pressure their nozzles require and how the nozzles can be adjusted during operation. 
B. Review questions
1. [image: image65.png]Review Questions

I
4. What are the three size classifications
of fire streams?
5. What is the difference between a solid
stream and a fog stream?
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What are the ways that water can extinguish fire?

2. Define friction loss, elevation loss/gain, and water hammer.

3. What factors can increase friction loss in fire hose?

4. [image: image66.png]Chapter 14 Lesson Goal

I

o After completing this lesson, the
student shall be able to effectively
operate a solid stream nozzle, fog
stream nozzle, and broken stream
nozzle following the policies and
procedures set forth by the authority
having jurisdiction (AHJ).
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What are the three size classifications of fire streams?

5. What is the difference between a solid stream and a fog stream?

Chapter 14 Quiz Answers


1.
A

2.
B

3.
A

4.
B

5.
B

6.
A

7.
A

8.
B

9.
A

10.
A


11.
A


12.
B


13.
B


14.
A


15.
A


16.
Answers should include any three of the following:
· Rough linings in fire hose

· Damaged hose couplings

· Kinks or sharp bends in hose

· More adapters than necessary

· Hoselines longer than necessary

· Hose diameter too small for the volume needed


17.
Solid stream, fog stream, broken stream

Chapter 14 Test Answers

Objective 1


1.
A

2.
B

3.
A
Objective 2


4.
C

5.
A

6.
D

7.
D

8.
B
Objective 3

9.
D

10.
B

11.
D

12.
B
Objective 4

13.
D

14.
D

15.
D
Objective 5

16.
C

17.
B

18.
A

19.
C
Objective 6

20.
B

21.
C


22.
A

23.
A

24.
B

25.
D

26.
C

27.
B

28.
C
Objective 7

29.
A

30.
C

31.
D
Objective 8

32.
A

33.
C

34.
C

35.
B
Objective 9

36.
D

37.
C
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