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Fire Sorinkler Apolicaiions for
Puolic Officials

Fire Sprinkler Systems

Back to the Basics

How to understand systems when
you inspect and respond on fire
calls



We need you to act in the role of a
train the trainer who will review
the information presented today
and take It back to your
department and find ways to
iImplement it on all shifts and
personnel.



Afghanistan
errorist
School

HUMAN |
BOMB
CLASS




Today’'s Onjzcilyse
ldentify the importance of fire sprinkler systems.

ldentify the operation principles of sprinkler
systems, fire pumps and standpipes.

Understand how to interact when in a activated
flow alarm.

Understand how the various fire sprinkler
systems positively impact fire department
operations.

Determine the importance of fire sprinkler system
maintenance and impairment procedures.



Whny Worry About Sysierms?

pm—m FIRE SPRINKLERS /AP
‘ Ll vl
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SAVE LIVES

Fire Protection Systems are a
proven method to reduce fire
deaths and injuries.



NFPA Repori
U.S. EXperience wiin Sorinklers
Jonn rlall, Jr., Maren, 20712

Effective 96% of the time when
operated
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AUTONIATIC SPRINKLERS

Pipe, valves
and sprinklers
to control or
P suppress afire
IN ItS Incipient
gy stages




SPRINKLER SYSTEVIS

Most widely used
method of
controlling fire
automatically

Need to be:
— Available
— Reliable

— Appropriate
design




rire Proieciion Sysiems Impact
on Operations
» Helps identify the fire building

» Helps Identifies the location of
fire

e Controls the fire
e Reduces flashover
» Suppresses the fire



TIME vs. PRODUCTS of COMBUSTION

PRODUCTS OF COMBUSTION

ACTIONS
BEFORE FIRE
1) TEST SMOKE ALARMS

2) CONDUCT FIRE
ESCAPE DRILLS

*Smoka Alsrms in U.S. Home Fires, NFPAL
Septamber 2000

FLASHOVER

No one survives flashover
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ii Based upon national averages
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HemeFireSprinider.org
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Otner Beneflts
Risk mitigation
Design latitude (Code

Property conservatlgﬂe()ffs)
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Improved firefighter efficiency
Life safety
Firefighter Safety
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The Summit developed 16 initiatives

The National Fallen Firefighters  Sn<Zicn i s
Foundation’s Firefighter e

life Safety Summit developeda oo
national program to reduce ot

firefighter line-of-duty deaths. ~ sszwaeeasem s

www.firesprinklerassoc.org.

NIFSAB Main Office
Northern Ilincks 70R-403-4468

Firs m &2 Orland Square Drive
Suite 201

Advisary Bourd Orland Park, IL 60462

wEARERT AN A e-mail: NIFSAB@NIFSAB.org

OO0, Farcrad Fare Sorviior Axcxirien, Merthwen Binon Cropes
Al s seanec A not- A profll e




Starniclarcs

« NFPA® 13/ Fire Sprinkler
Systems

* NFPA 13E / Recommended
Practice for Fire Department
Operations in Properties
Protected by Sprinkler and
Standpipe Systems

oo



NEPA I3R
Resideniial Uo to 4 siories



NFPA 20
Fire Purnos

NFPA 25
Inspection, Testing &
Viaintensance



NFPA 13

Provides guidelines for most
occupancies

Assumes hose stream allowances for
fire suppression

Water supply amount and duration
based on hazard (full design area)

Assumes total coverage, with some

omissions



NFPA 13
Sample omissions:
Noncombustible elevator shafts
— No hydraulic fluid

Electrical rooms protected by 2-
hour fire-rated enclosure

— Dry type electrical equipment
only in rooms

— No storage in electrical room



NFPA I3R: RESIDENTIAL--UP TO 4 STORIES

Life safety system, intended
to prevent flashover

Only partial coverage
required

OoOmits
— Bathrooms
— Unused attics

— Closets, balconies, and =
porches

No hose stream allowances

Duration--30 minutes (4 head
design) P




NFPA I3D: ‘1- AND 2-FAMILY AND

~ MANUFACTURED rlOMES
Anticipates only partial coverage,
prevents flashover, allows escape

Oomits
— Bathrooms

— Unused attics . HeEA

el o

— Open, attached balconies and = s\
porches £ 1

No hose stream allowances
Duration--10 minutes
— 7 minutes for small one-story
(2 head design)



Waier Supply for Sysiems

e \Water Sources

v Reservoirs
v Tanks

 Moving Water

v Gravity Systems
v" Direct pumping

« Combination System



WATER SUPPLY

An adequate water

supply Is essential to
successful fire

protection system
operations.

System demand.

Hose stream
allowance.




Sorinkler Waier Supoly

* Determined by hazard being
protected, occupancy classification,
and fuel loading conditions

 Must deliver required volume of
water to highest or most remote
sprinkler while maintain minimum
residual pressure in the system



rOSE STREAN ALLOWANCE

Water allocated for fire
suppression operations

Added to water supply needed for
sprinkler system

» — Light hazard: 100 gpm

« — QOrdinary hazard: 250 gpm

» — Extra hazard: 500 gpm



SPRINKLER DENAND
cAANIPLE

25 Sprinkler system:

“4 1,000 gallons per

“* minute (gpm)

- Total: 1,250 gpm for 2
T hours

150,000 gallons



SPRINKLER SYSTEMS
Effectiveness relies on
— Availability.
— Reliability.
— Adequate design.

Need reliable water supply identified
In preincident plan.

Incident Commander (IC) should
have contingency plan.



Water Disirioution Ploes

 Underground water supply
« System risers

» Sprinkler cross mains

» Sprinkler branch lines
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WATER SUPPLY: MUNICIPAL




Sysitermn Cormponenis

« Storage tanks
 Control valves

o Indicating
o Non-indicating
o Usually exercised by municipal water dept



rire rlydrant

@,

Global Warming Ice-Age

Wet-Barrel Hydrant Dry-Barrel Hydrant

Operating Stem

Hose Outlet and
Valve Seat

Operating Stem

Automatic Check




SPRINKLER SYSTEM
. CONMPONENTS
Pipes

| T
Valves ]W.

Tamper alarms

Flow alarms
— Flow
— Pressure

Gauges
Accelerators
Exhausters
Compressors



PIPE AND TUBE

'
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Watar-Flow Conirol Valves
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NONINDICATING
VALVES



SECTIONAL CONTROLS




Tamper
ﬁ Switch Water

' |

R e e / i\
Control Valve ?eilﬁ;e\f/l;?\z
— Open
{ (Closed)

QI 160

]

Riser

[/
Main (1T
ﬁ

To
Sprinklers

By

Drain Valve
(Closed)

NATIONAL
FIRE ‘
SPRINKLER
ASSOCIATION



Tyoes of
rFire Sorinkler Systerns
Wet- Pipe
Dry-Pipe
Pre-Action Type
Deluge Type
Hollywood Type



Autornailc Sorinkler Sysiems
Wet Pipe

Wet-Pipe Sprinkler System Components

f v 77

Test Connection
Alarm

= Closed Sprinkler

P

Manual Valve Wet-Pipe Valve

A

System Drain

Water Supply ——»




WET PIPE
.

Areas not subjeet
to freezing




WrlIERE WET PIPE SYSTENIS
ARE FOUND

Churches/Assemblies 'L_

Offices/Businesses
Residences

Storage
Mercantile
Industrial



Pressure

Switch [
To Water Motor
B ‘% Gong
Alarm Valve Normal Condition
DED [
] &
System
Pressure lapper (normally ;. 5
closed)
Bypass
Line @ Retard Chamber
Supply R VB % e
Pressure :
g S e T T
[T _
U | Test Valve
(normally i 15y
closed) .
osésoco . System

Praccrire Precglire === |
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NATIONAL

FIRE

SPRINKLER
ASSOCIATION, INC.




ALARNM CrleECK VALVE

Incoming water pressure
lifts main clapper valve

Two gauges

— Upper shows system
pressure

— Lower shows
Incoming water
pressure




ALARNM CrlECK
VALVE WITF]
RETARDING

CHAMBER










Autornaiic Sorinkler Sysiars
Dry-pipe

Dry-Pipe Sprinkler System Components
Closed Sprinkler

A& &

/Test Connection

Isolation Valve

Alarm

Air Pressure

Dry-Pipe Valve
Manual Valve




DRY PIPE

Areas subject to
freezing




Water = 7 @Typical Dry System in Normal Condition
Flow T ' Air Supply
Switch -

Bleeder Valve for Testing Low
Alr Switch

The system side of a dry pipe valve is 4-5
times larger than the supply side. This
allows a lower pressure [usually 40 psi ],
to hold back the city water supply. There
IS a small amount of priming water on

: top of the valve to create a better seal.

L]

NATIONAL

FIRE

SPRINKLER
ASSOCIATION, INC.

-} Air Pressure Water Supply NoO Prgﬁﬁ’




gy

A Sprinkler Opens Allowing Air to
Escape. When the Pressure Drops
10 psi, the Low Air Switch Will

N
®

Air Water supply N oy
pressure preSSUFe..

NATIONAL
FIRE
SPRINKLER
ASSOCIATION, INC. ~— o



. ﬁ 4 - When the Pressure Drops Low
Enough, the Valve Will Open. This
Allows the Water Supply to Fill the
Piping and be Discharged Through
# - the Open Sprinkler.

When the Valve Opens, it Also
Exposes the Alarm Line to the
Incoming Water Supply.

‘When the Pressure in‘this Line
Reaches 6psi, the Water Flow
Switch Will Trip.

Alarm A

line

NATIONAL

FIRE

SPRINKLER
ASSOCIATION, INC.

_|Air Pressure Water Supply No Press



i g Let's Look at
: == our Tyco
Valve




ACCELERATOR




EXHAUSTER







Autornaiic Sorinkler Sysiarms

Pre-Action

Preaction Sprinkler System Components

/ Closed Sprinkler

Electric Detectors

Bell

'

Releasing
Panel

Fire Alarm

Electric j S

-

Valve

/— Check Automatic Sprinklers

Low Air Pressure
Alarm Switch —

Solenoid Valve
normally closed\‘

~ System
S 7 ¥\ 4 Drain
W

Electric
Manual Control

Stations /
Manual Valve

mm Water Pressure

Bl Atmospheric Pressure
=3 Air Pressure




PREACTION

Areas where water
damage could
hinder operations




Typical Preaction System

TIONAL
IRE
SPRINKLER
ASSOCIATION, INC.



Water is Now Available to
Flow out of any Sprinklers
Opened Due to Fire.

NKLER
CIATION, INC. 3y

No Pressure Air Pressure CityW?Iq%Z_’a



. ) Let’'s Look at
our Reliable
Valve




Autornatic Sorinkler Sysiem

Deluge

Deluge Sprinkler System Components

i /

Open Sprinkler

Electric Detectors

Automatic Sprinklers

Fire
Alarm
Bell
Deluge j m Water
Valve Pressure
Releasing Alarm
Panel Electric Switch
Manual Control
Stations

[ Water Pressure

Manual Valve
" Bl Atmospheric Pressure




DELUGE

Large volume of water
needed instantaneously

ON  incase or e J®
‘- ROTATE Lever /DY
'ro"ON" oy
“SbRorREuAN |

- h‘ o "OFF" unmiLs
| SYSTEMJS RESET -

206 M= OFF ¥
: 7/ Heliable® *

MODEL B <
NUAT'EMERGENCY
g - TAT!ON o

a*) AL s ,I'




T A typical deluge system

Cross Zoned, Requires Two
Zones to be in Alarm at the Same
Time to Operate the Solenoid.

NATIONAL
E
INKLER
OCIATION, INC.




NATIONAL
E
INKLER
OCIATION, INC.
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icdlential Sorinklers
*Next generation of home

fire protection

*Operates quicker than
commercial systems
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Tanik ancl
Purno

If Water

Supply
Inadequate




fl
’1; £ 23
'%) h

i

~
-

],

i

PO PACTEC TR S AT O
CMLAMOMA NTATE LtV NEITY






How fire
sprinklers work

@ The typical sprinkler head consists of 2
plugheldinplacebya tgammm
The most common type of trigger is a glass

ampule filled with a glycerin-based ligud that
expancs when heated.

A less cammonly used type of
trigger consists of two metal
plates held together by a solder
int. When the solder melts,
spring arms pull the plates
apwr i releasing the plug.

How an uncontrolled
fire spreads

Smake and toxic
gasesrise fram
the source of the fire.
ad quic
by el o
and heat the sir
in the room.

The asrent of hot
air forces a curtain of
deadly gases down
the walls, making
escape more
difficult. Ina
few minutes
the air will

the tube at 3 certain
temperatire. The
most cammon are
N desi to break at
N 55 rees. in the
W average sized room,
1 a Smm diameter
ampule will usually
bresk in about one
to one and a half
minutes from
contact with 3 heat
source. Ampules as
thin as 1mm e
manufactured for a
faster response time.

@Thcplugs
foroed aut by
waef behnd itand
deflected awa!rbya
beveled adge. The
water sprays over
the deflector plate
which is designed to
distribute it in an
even pattemn. Water
will continue to flow
until the main valve
is shut off.

How a sprinkler system
puts the fire out

Even a small smoldering

fire acts fike 3 heat engine
as it steadily increases
the air temperature
directly above it.
The hot air fans
out across the
ceiling, heating
up the nesrest
sprinkler head.

PO PROTECTEON FUSLCATIONS,
CHLAMOMA NTATE USVEREITY



*Early suppression fast-

response (ESFR) _
*Quick-response extended
Extended coverage (EC) coverage (QREC)

-Large drop ‘Residential (RES)

*Old style/conventional  ,gpacial

*Open -Specific application

*Quick-response early  .giandard Spray (SS)
suppression (QRES)
‘Nozzle



Variailons of Sorinklers

Corrosion resistant
Dry

Institutional
Intermediate or Rack
Ornamental



Origntation of Sorinklars

Concealed Pendant
*Flush
Pendant

Recessed
Sidewall

*Upright






STANDPIPE SYSTENIS

Pipe, valves, and hose connections
installed in a building or other facility
(e.g., dock, tower, highway, heliport)
for use during firefighting
operations.



Stancdoioes

Designed for manual suppression

Occupant use

*Fire Department use

May be part of suppression
system
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Class I
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Tyoes of Stancdpipes

 Automatic wet systems
 Automatic dry systems
 Semiautomatic dry systems
« Manual dry systems
 Manual wet systems
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Pressure Control

*Pressure Reducing



NFPA 20 Fire Purmos
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rlorizonial Solit-C
e Most common

* Boosts incoming
pressure

» Shaft moves
horizontally with a
pump motor
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* Vertical impeller
shaft

« Same function as
horizontal split
case

‘—

1mo



Veriical Inline Fire Purno

» Single stage

e Fits Into
intake/discharge

Ine

e Driver motor Is

ocated above
Inline impeller

Vertical Inline Pump

-

1 §

I

1

—
J —
—

\
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Vertical Tur

sImpellers in water
source

Lifts water from
source below pump

‘Used as well pumps
In non-fire
application




=rel Suciion

e Single-stage
 Center line suction

Fire Purno

End Suction Pump

-+«—— Water Out

Electric Motor




Jockay Fire Purng
 Found on automatic sprinkler
systems

 Maintains pressure

* Desigh may be same as any of
previous types



Purno Drivers

e Electric — most common

* Diesel — more expensive; more
maintenance

e Steam - less common



4.

Purmo Coniroller:

 Electric

o Opens and closes
circuits for motors

e Diesel

o Closes circuit for
starting motor

e Start and stop pump
automatically



NFPA 25

Inspectj

or, Tesiing &

Viaintenance
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ection SSB‘L“"



Systerm Naintenancs

Fire protection system failures can
be attributed to poor maintenance
and systems being shut off

Only trained personnel should
perform maintenance and repair

*In lHlinois, licensed NICET Il trained
or journeyman fitter

Owner/occupant responsible for
ensuring completion



nieq!,ure ,-\nn ual T es'ting and
Vaintenance

INTERNATIONAL
CODE COUNCIE




DID YOU KNOW?

ANNUAL FIRE SPRINKLER TESTING
IS REQUIRED BY THE STATE.

The lince Cffce ol the State Fee Marhal adopted the NPA Lfe Safety Code 101
2000 tartion, effectv January, 2002 The Standard covers the enter state,
rcuding Crecago = verfied by the ames Lo Wikt Report on the 83 W Washington
Street high-mee fire

Section 9.75 mandates all automatc sprinider and standpoe sysieos required
by NEPA Life Safety Code 101 "shal be mepecied, tested, and mamtaned in
aczoedance with NFPA 25 (135€ Edmon), Stancard for the [nspecton, Tesong and

Manterance of Water-Based A Froteroon Systeems™. This includes fire pumps

For sample NFA 25 and 27 mam dran and inspector tesd forms; contact NESAS

o FireSprinklerAszoc.org or phone 1-866-264-3722

») Nocthern lloan &5 Orond Sase e
Fire Speinker s M1
Adviiery Baard  Oripd Poe | 800

setiibedancng TR ITRDIMNRDE IO

€ 0 ‘orther Bamn Se oot Ay Beeed AN rkra mared A rol -ty oot onerexe




Annual Fire Sprinkler Testing is
Required by the International Fire Code.

e © 5

) &

Chapter 9, Fire Protection Systems
of the 2006 International Fire
Code requires water based

fire protection systems to be
inspected, tested and maintained
in accordance with NFPA 25
Standard for the Inspection,
testing and maintenance of water
based fire protection systems.

For a sample of NFPA 25, 2”

main drain and inspection test
forms, and letters contact NIFSAB
at nifsab@nifsab.org or phone
1-866-264-3722.

*The lllinois Office of the State Fire
Marshal adopted the NFPA Life
Safety Code 101 2000 Edition,
effective January 2002. This code
also requires annual testing.

Nerthgrn Tiaely
Flre Sprinkler
Advieory Beard
wwicoprtelimmasen oy

708-403-4463
62 Oriand Square Drive
Suite 201

Orland Park, IL 60462
NIFSABGNIFSAB org

© 2006, Northern llinois F= Sprinkler Advimory Board
Al nghts reserved. A not-for-profit organization

Lieutenant Joris Lilige, Graysiake Fire Protection District

PO PO TIC TR UL AT IO
CMLAMOMA NTATE LVE REITs



Intne Fleld Fire
Deparirment Operaiions
NFPA I3E



If Bell Rings
Call 911
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You Are Sent io ithe S
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Where Is the fire?



Cr nec K Sorinkler Conirol Valves
o See If Tney Are Open
Radio communication
Stay until ordered to leave
Pump operating?
Fire ground commander



STANDPIPE FIRE
DEPARTVIENT CONNECTION

,....*..




A minimum of one supply line
150 psi supply pressure
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AFTER!

the fire sprinkler system is
supported.



Take Water frorn Sources
That Will Not Roo tnea
Sorinklers of Waier

Large street mains

Water mains other than those
supplying the fire sprinklers



Salv

i
"Lc
P

Use tarps to cover stock

Use tarps to funnel and stear
water



cignting Fires in
soringlered Buildings

This whole section can be
summed up with this:

It’s there,
It’s in the code,
Let it work.



Whnat IT7?












Recornrneancations:

Highlight pre-plans or pre-incident
plans.

Work with Training Department or
Suppression Department.

Know and inspect every fire
sprinkler protected building.



SUNINARY:

SPRINKLERS AND FIREFIGHTERS
ARE PARTNERS

SEPARATE BUT
COMPLIMENTARY



Thank You Tos;

FM Chris Johnson, Deerfield FD
Paul Valentine, Nexus Engineering
FM Global

NFSA



