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Chapter 16 — Fire Streams

ESSENTIALS

Fire Streams

Learning Objective 1

Explain the way vaporization and
steam relate to the extinguishing
properties of water.

DISCUSSION QUESTION kf)

O

Why is water an extinguishing agent that
is commonly used by the fire service?

Water has several characteristics that
make it valuable for extinguishment.

Readily Relatively High specific
available inexpensive heat
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Vaporization occurs when water
that is heated to boiling point
converts to vapor or steam.

Energy required to change state of water |

U.S. System Standard International System of Units

Lal
(V]

Specific Heat Latent Heat of Vaporization
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Firefighters need to understand the
basic properties of steam.

Firefighters need to understand the
basic properties of steam.

Fog Spray
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Steam necessary for extinguishment — ~
Care must be taken to apply in right place
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Water Converted to Steam
Complete
s A vaporization requires
water  _ {@% f-}q&t?f boiling temperatures
i il be maintained
Heat Steam
(Cont.)
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REVIEW QUESTION

N

What are the extinguishing
properties of water?
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Its not always high pressure around here, but
when it is...

Learning Objective 2

Identify the factors that create
pressure loss or gain.

The principles of friction loss will
impact water pressure on scene.
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Overcome by

e Increasing hose
size

¢ Adding parallel
hoselines

e Increasing
pump pressure

REVIEW QUESTION
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-* ) How can friction loss and elevation

loss/gain impact fire stream
pressure?

Higher Pressure } |

Slele QUEVE Creates Flow rates To prevent —
produced excessive «Minimal at low Close slowly
o Pressure surge pressures flow +Nozzles
results «Can cause «Higher rates «Hydrants
damage (Ere=Es +Control valves
*Hose clamps




REVIEW QUESTION
I

]

What impact does water hammer
have on fire streams?
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Learning Objective 4

Explain fire stream patterns and
their possible limiting factors.
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Several factors affect a stream of water
or extinguishing agent from a nozzle.

Velocity of Wind
water

Gravity direction,
velocity

Air friction Operating

pressure
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Fire streams are used to
accomplish several goals.

I
. Apply to burning material
. Apply to open flames

. Reduce temperature of upper layers

. Disperse hot smoke, fire gases
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Firefighters should know that fire
streams are described in several ways.

Types of
Patterns control
formed valves
® ® ® ®
Nozzles Factors
that that limit
create stream
patterns
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Size of opening
and nozzle
pressure

¢ Determines
quantity of flow

o Influences
Size of opening reach or

distance

¢ Determines

Type of nozzle shape

Match Flow to Heat Release Rate
for Effectiveness and Efficiency
Optimal Flow Rate
Minimizes extnguishmart tme
and voume of water used

Volume of Water Used

encI;/qusf: ?oer (;T?;ngﬁ;:t to Must meet, exceed
g WIEPOIE) | critical flow rate
reach burning material

Must have sufficient -
reach to put water Types may be any size

classification
where needed - a0




Good reach and Stream Produces less
stream produced at low steam
penetration nozzle pressure conversion

Provides less More likely to
heat absorption conduct
per gallon (liter) electricity

Solid Stream Breakover Point

| 75% of Stream Volume (10-inch [254 mm] circle)
. f 90% of Stream Volume (15-inch [381 mm] circle)
.~

' Velocity
Breakover T

Gravity

Cohesive in Correct
gentle breeze velocity

If applied
< patterns adjust inCOI’reCtly

 Several uses

« Reduce heat through water surface ' :
exposure 9 « Disturb thermal layering

« Can cool hot gas layer, hot surfaces « Intensify fire by pushing fresh air

« Shorter reach, penetration than solid into fire area
or straight
* More affected by wind

Characteristics




Patterns Maximum reach

100 psi (700 kPa)
Narrow-angle standard nozzle
pressure

Once at maximum
Wide-angle pressure, increasing
will not increase reach

Coarse droplets
absorb more heat
per gallon (liter)
than solid stream

Greater reach and Can be effective
penetration than on fires in
fog stream confined spaces

May have
sufficient Stream may not
continuity to reach some fires
conduct electricity

Rotate shaper

Similar to solid
stream
characteristics

Water
droplet/air
friction

Water
velocity

Fire stream
pattern




Effective Horizontal Reach

Reach with

/ Ideal Angle

Not in
standard

Functions of
both

o Control water
flow

¢ Create reach
¢ Shape fire stream
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T Velocity b

* Tips may be
@ oo o of stream " caped in
e S

flow rate

nozzle

Patterns Should be operated
o Straight stream at designed

» Narrow-angle fog
« Wide-angle fog pressures

i

Operator
can make

Flow 0
choice

constant as Rates
long as *Bef 9 depend on
pressure ol nozzle size
present

ke
May have fl adjustments
flush setting in small
increments




Minimum nozzle
pressure needed

« Change flow with shutoff
valve

Operator can « Vary flow while maintaining

constant pressure

. « Handlines — Designed for
Automatic low, mid-range, high flow

nozzles for * Master stream nozzles —

Designed for range

Rockwood cellar
pipe
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Ball Valve Operation

Closed

Ball Valve

Rotary Control Valve Operation

Fog-Stream Pattern

Influence flow of water

« Start, stop
e Increase, decrease

Open nozzle slowly

Control nozzle reaction increases
Close slowly

¢ Prevent water hammer

Slide Value Operation

Slide Valve
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Cradle hoseline in one arm
and hold nozzle, pistol grip
in one hand

As action increases -

« Lean forward with both legs
apart, one foot forward, weight
distributed evenly on both feet

« Interior operation — Operate in
similar fashion, kneeling on one
knee

Maintenance,
care, cleaning

Pull slowly back on bale
with other hand, open
nozzle

Personnel required

*One person — 1%z inch (38 mm)
or smaller
* Additional — 134 inch (44 mm)

Technical
maintenance

Water flow creates . n
force in direction of Equal force in opposite
stream direction
 Pushes back on operator
o Caused by
* Makes nozzle difficult to handle

Pattern

Handle same as smooth bore

Inspect swivel gasket

Look for Look for
[DUENE] internal
damage damage, debris

Check for ease
of operation

Ensure pistol Ensure all parts
grip secured to in place, good
nozzle condition
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Thoroughly clean after each
use

Follow
manufacturer’s Store with valve
recommendations to |} control bale in closed
clean, lubricate position
moving parts

Use flush setting on
fog nozzle, remove
internal debris

Never drop or drag
nozzle

13



