NJ Uniform Fire Code Fire Inspector Training Program

Fire Inspector Certification
Program

New Jersey Uniform Fire Code
Inspector Training Program

Module 10 Fire Protection Systems

Welcome

Instructor introduction

» Before we get started
— Has everyone signed in?
— Anyone have any questions?

Fire Protection Systems

In this module we will overview...

Fire sprinkler systems,
Standpipe systems,

Water supplies and testing,
Fire pumps,

Fire alarm systems

System monitoring,

Hood protection systems,
Smoke removal systems, and
Fire extinguishers.
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Fire Sprinkler Systems

Purpose of a Fire Sprinkler System

Fire Control. Limiting the size of a fire by
distribution of water so as to decrease the heat
release rate and pre-wet adjacent combustibles,
while controlling ceiling gas temperatures to
avoid structural damage.

Fire Suppression. Sharply reducing the heat
release rate of a fire and preventing its growth by
means of direct and sufficient application of
water through the fire plume to the burning fuel
surface.

NFPA 13-2013

Fire Sprinkler Systems

Automatic sprinkler system:

A fire protection systems is an integrated
system of underground or overhead piping
designed in accordance with fire protection
engineering standards. Systems include:

— A suitable water supply.

— A network of hydraulically designed piping

— Individual sprinkler heads connected in a
systematic pattern.

— Designed to discharges water over the fire
area.
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Fire Sprinkler System

Inspector's
tost connactior

Branch
lines.

Automatic
sprniders

{ 0S&Y gate valve lo
‘control water supply
10 system

N A A DN

Types of Systems

r Wet Pipe system

¥ Dry Pipe system

¥ Deluge system

¥ Pre-action system

r Antifreeze system

# Combination Systems
¥ Limited Area systems

Wet System Riser

Video: FM Global — Wet Pipe Sprinkler Systems
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Wet Pipe Sprinkler Systems

& All pipes water filled

¥ Alarm Check Valve

& Fire Department
connection on system
side of alarm check
valve if required

® Main drain above valve
seat

¥ Retard chamber to
delay water flow alarm

Wet Pipe Sprinkler Valve

Pressure switc|

2 inch main drain

=)

Alarm check valve l\_/ L

s07CVR=C

Dry Pipe Sprinkler Systems

Video: FM Global —-Dry Pipe Sprinkler Systems
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Dry Pipe Sprinkler Systems

» Pipe always dry

¥ 6:10r1:1.1
Differential

» Fire Department
connection ahead of
main control but
below DPV

¥ 30% greater
calculated operation
area

® Not a life safety
system

Dry Pipe Sprinkler Systems

T PS40

|| Water Air No

S -4
5 . ' Pressure  Pressure Pressure
v 14

Dry Pipe Sprinkler Systems

Bernoulli's Principle:

Pressure = Force X Area

10psi X 60 sq. in = 600 Ibs.
Or

60 psi X 10 sq. in = 600 Ibs.

§  Mainair clapper
and seat

H intermediate or no
prossure chamber
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Dry Pipe Sprinkler Systems

® Systems controlled by one dry pipe valve are limited to
no more than 750 gallons per minute capacity.

® Dry pipe valves shall be provided with a listed quick-
opening device where system capacity exceeds 500
gallons per minute

® The dry pipe valve and supply pipe shall be protected
against freezing and mechanical injury

® Valve rooms shall be lighted and heated to 40 degrees
or higher.

® The source of heat shall be of a permanently installed
heating source. No heat tape.

Dry Pipe Sprinkler Systems

» Compressed air supply shall be available at
all times and have a capacity capable of
restoring the system within 30 minutes

® The system air pressure shall be maintained
in accordance with the instructions furnished
with the dry pipe valve, or shall be 20 psi in
excess of the calculated trip pressure of the
dry pipe valve,

Dry Pipe Systems

¥ Check Valves

— Where more than 275 sprinklers are required in a
single fire area, the system shall be divided into
sections of 275 sprinklers or less by means of
check valves.

— If the system is installed in more than one fire
area or story but not more than 600 sprinklers it
shall be supplied through one check valve.

— 11/4-in. (33-mm) drain on the system side of each
check valve supplemented by a dry pipe system
auxiliary drain
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Dry Pipe Riser

Water
Pressure

002 8L 20

Air
Compressor

Air
Pressure

Main
Control
Valve

19
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Dry Pipe - Trim

Air Exhauster — remove air
from remote end of system to

atmosphere
or a drain
i Systom S T Quick T Required Water Delivery |
o |Lum"f valw:::l::‘ﬂ T e st
| o-s00Gal. | |
| fo-tamy | 2 | ome
500 - 750 Gal. N 60 Sec
(1893 - 2839 1) Y None
B i

Table 2 - Summary of WEPA 13 Requirements

Viking Fire Protection manual — Deluge Systems

Deluge Systems

Soumnon SO

I Vl—] a mE

|

Viking Fire Protection manual — Deluge Systems
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» All heads are open
Large water supply
required

usually protects
small spaces
Requires detection
system interface
Used in aircraft
hangers - NFPA 409

Deluge Sprinkler Systems
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Deluge Valve

To T

ALARM
PRESSURE
swien

/mlwﬁnsn-nm

TO NON-SILENCEARLE
PRESSURE SWITCH
A 72) o

- A,

t‘)wmmm.cmqp\ouum
F130004-F Jow REPLACE ELBOW WITH GROOVED Z 1/2° TEE, P/N 7027010101,

Deluge System in Operation
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Pre Action Sprinkler System

¥ Water supply operates
independent of
sprinklers

¥ Requires fire detection g M=
interface 3

r Faster operation than
Dry system

¥ Non-freezing

¥ May not exceed 1000
sprinkler heads

Video: Pre —Action systems

Single Interlock System

¥ Water reaches
sprinkler head before
the head fuses
— Computer room

— Telecommunications
center

— Museums
— Libraries
— Elevators
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Double Interlock Systems

® Double interlock
includes a dry pipe or
check valve, both
systems must operate
to attain water at
sprinkler head

¥ Used in non- heated
applications such as
cold storage or
freezers.

Special Application Sprinkler
Systems

» Limited Area

® Foam Sprinklers
& Anti Freeze

» ESFR Systems

Limited Area Sprinklers

¥ 20 heads or less
connected to
domestic water

® No alarms

® No control valve
unless supervised

® Must be hydraulically
calculated

¥ No more than 6
heads in a fire area
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r Protect:
— Class B Flammable
liquids
— Rack dispensing
— Storage facilities
¥ Agent:
— AFFF
— AR-AFFF
— FFFP

Foam Sprinkler Systems

r May be wet,dry,deluge
or pre-action

F Requires:
— Proportioner
— Foam tank

— Specialized sprinkler
heads

Foam Sprinklers Operating
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Antifreeze System

Filling c1p

Waersupply
— Waer

12in. (30smm)

Orp Approved A

s irdicating

i.smj valve
min

Heated area

Cheok valve
[Mrin. (0.8&-mm)
holein clapper] Drin valve

o
————
Fitch to drin

Maote 1 @ Check valwe shall be parmited © be omitted where sprirklers
are balow the levd of walve A, NFPA 13-1996, Figure 3-5.3(a)
Mote2: The Yein. (0.5mm) hale in the chack valve clapper is needad
o allow for expard on of the solufon duinga temperture 52, hus pre
vening damage to sprirklers.
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Antifreeze System

Video: Anti freeze Incidents

Early Suppression Fast

Response

Developed in 1980
Fast response
sprinkler head
Large flow capacity
— 25-50gpm

— 60-100gpm
Ceiling ht —45 feet
Storage ht —40 feet

Video: high piled storage test
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Type of System Designs

¥ Pipe Schedule Systems

¥ Hydraulic Designed Systems
— Grided Systems V
— Balanced Systems

Hydraulic Nameplate

Various System Components

¥ Sprinkler heads

¥ Branch lines

¥ Cross mains

¥ Feed mains

F Risers

¥ Water supply underground (NFPA-24)
¥ Fire Department connection

F Inspectors test

E Main drain
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This is the Average Sprinkler Spray
pattern

Distribution patiem from a
standard spray sprinklor

15 feet
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Sprinkler Heads

PRt TR el

LR TIRY
¥ 00 =g

4

Specialized Sprinkler Heads

(9 8, pve

«@©-

Extended Coverage Light Hazard ﬁ Extended Coverage Ordinary Hazard
_
m - // \ - i
Quick Response iy & — | —
S Freezer Heads
On-off heads

42
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On-Off Sprinkler Head

Residential QR Head

ESFR Sprinkler
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NFPA 13 =minimum of 6 heads
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Sprinkler Head Activating

Video: Sprinkler Activation

47

Sprinkler Head
Temperature Ratings

Pendent  paieriaiscare o 2c

S
-:-_-W Size of Glass Bulb:

@ 12 sponse
Action Temperation 3men/Bs.
s
15,7 BEC
inal Diame!
I

200°F 13
286°F 141 R

Upright  Material:zass or 70

Action Temperation L
">

200°F 83C
2eeF 1arc B DNIS(172) or DNZIY4")
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Branch/Cross/Feed Mains

| Riser
+| _Nipple

Cross.

/ 0478 2002

Feed Main to Cross Main
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Common Types of Hangers

General Hanger Rules
*One hanger on each pipe section

*Hanger on Sprigs over 24 inches

*Hangers on sprigs 12 inches if over
100psi

«Lateral bracing on sprigs over 48
inches

*Flex connectors affixed to tile grid

Limited number of bends

*Earthquake bracing based on
seismic zones in building codes

NFPA 13-1996
Figure A-2-6.1

Earthquake Bracing

SPRINKLER- W3/ 1072008

Flexible (drops) Sprigs

Generally used in 48” lengths

Each MFG. Has guidelines on

The number of bends and radius
Of bends.

These fitting also have a higher
Friction loss then schedule 40 pipe

Module 10 FP Systems Part I
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Supply Line & Post Indicator

POST INDICATOR VALVE

FIRE DEPARTMENT
CONNECTION

0S&Y
GATE
VALVES

WATER SVC
FROM CITY
MAIN

VAULT COVER
w/ACCESS
HATCHWAY

e

PRECAST

CONCRETE ULIFM BACKFLOW SUMP
VAULT PREVENTER

CONNECTOR
293 PS|
RATING PRESSURE

Module 10 FP Systems Part I 19



NJ Uniform Fire Code Fire Inspector Training Program 12/15/2019Student Handout

Fire Dept Connections
] i — (0 _['_:"." [

Inspector’s Test — Wet System

Preterably fom end
of remoe branchline

]

Testsahe in readly Smeoth bore
accessitleloca ton ‘corosion- resistant
outer gving tow
equiralent to coe
sprrkler

o

L4s' =l
1r

Mote: Motless than 4 f {1 2 m) of exposed test pipe in wam oom
beyond valve where pipe extends firough wall © outside.

Bevation

NFPA 13-1996, Figure A-4-15.4.2(a)

Module 10 FP Systems Part I 20



NJ Uniform Fire Code Fire Inspector Training Program

Wet System Inspectors Test

The Inspectors test connection
must be located at the most
remote point from the water
supply and must sound the alarm
within 90 seconds

Inspector’s Test — Dry System

Testvakwe in readly
accessibleloca fen

Plug: For testing remaove s el
and install wrrpomry
cormeetion =
Smeoth bore

cormcsicn- resistart oulet
giving flow equvalent
0 ore 5p irkler

J P

Hote: To rrinimi e condensa fon of vaer in the diop 1o the
testeorreeticn, provde s ripple up off of e branch line

Main Drain

Inspector's
174 fest plug

Not less than 40" of
exposed drain pipe in
warm room beyond
valve when Ip-pe extends
through wall to outside

For 81 Units: 1in. = Y54 mm; 1 ft = 03048 m.
NFPA 13-1996, Figure 4-14.3.4
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Floor Control Valve

Indcating type 1oorccntl valve

T wit supenisory switch Pressure ga uge

spiirkler
orfice in
e

NFPA 13-1996, Figure A-15.4.2(6)
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Dry System Auxiliary Drain

Diy system
auwilia ry drain

t-in. s mm) valve

2in. (S0-mm) x 12-in. (30Smm)
ripple or equivalent

tin. 2smm) valve

. y-in. (& mm) nipple and cap of Hud

Sprinkler Control Valve

Module 10 FP Systems Part I
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Valve Signage

Supply Control Valves

=
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Non-indicating type gate valve
(curb box)

Bonnet
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Water Motor Gong

SPRINKLER

FIRE - ALARM

o
WHEN BELL RINGS
CALL

FIRE DEP'T or POLIGE

73

Standpipe systems

Standpipe Systems

Standpipe system:

A standpipe system is a fire protection
system consisting of an arrangement of
piping, valves, hose outlets and allied
equipment installed in a building or
structure
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Where are Standpipes
Required
®¥ NFPA-More that three stories above or one story
below grade

¥ ICC- 30 feet above or below level of Fire
Department vehicle access

» Buildings exceeding 10,000 square feet per
story

® Non-sprinklered buildings exceeding 1,000
occupants of use group A

Covered Malls, Stages, Underground buildings

Deutsche Bank
Deconstruction

Module 10 FP Systems Part I
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Design & Installation

» NFPA 14 “Standard for the Installation of
Standpipe and Hose Systems”
— First adopted 1915
— Used by both NFPA 5000 and IBC
— Complies with FM Global requirements

Standpipes

® Three Classes of Standpipes:
— Class | — Fire Department use only
— Class Il — Occupant hose station
— Class Illl — Combination Class | & I

Class | Standpipe Installation
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Pressure Reducing Methods

Pressure reducing valve - ) _{ o
175psi and higher JE— ‘i‘r

Pressure reducing device
150psi —175psi

\ fﬁ"f“ﬂ&.
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Non adjustable PRV

Field Adjustable PRV

ADJUSTMENT
INSTRUCTIONS

ADJUSTMENT RODS
[ .

Module 10 FP Systems Part I
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Standpipe — Types

ORY
STANDPIPE

¥ Wet Standpipes

Manual Standpipe

— No water supply depends on
FD pumper

» Manual Dry Standpipe

— Water supply but lacks
pressure

® Automatic Dry
— Automatic water supply & pump
® Semi automatic Dry

— Automatic water supply with
manual control

0218 2002
-
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g%wﬁmﬁ ROOF HATCH
g

ROOF
=
-
. Toroor
- 4THFLOOR
o 4TH FLOOR o}
STANOPIPE VALVE
3RD FLOOR
[l AD FLOOR 1
STANDPIPE VALVE
2ND FLOOR
CROSS-MAIN TO STANDPIPE RISER
o 2ND FLOOR L
N secona, STANOFIPE VALVE
CONTROL VALVE 1STFLOOR
o STANOPIPE VALVE ol
1ST FLOOR
STANDPIPE LOCATION a7
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Semiautomatic Standpipe

» Pressurized with either air or
atmosphere

» Water is emitted into pipe by remote
pull station located at hose valve

¥ Manual pull operates a deluge valve to
get water into the system

r Valve must be in a heated room above
40F

L-_Manual Wet Standpipe

domesti pply.and pipes

s wet but.no' DI DL " g
MANUAL WET STANDPIPE Didt LR

«1IUS U
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Manual Dry Standpipe

¥ No attached water supply

& Depends upon the Fire Depaliiii
provide supply and pressure &=

¥ Usually found in parking gara
¥ Tampering may be a proble

Hose Drop Close-up

*Check set test pressure
*Hose data

*Hose testing

*Tamper caps

*Nozzle

*Threads and couplings
*Access

Station swing if designed
sLabels/signage

Existing Structure Flow Test
through Scuttle

¥ Sprinklered

— 250gpm @ 65 psi
¥ Non sprinklered

— 500 gpm @ 65 psi
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END PART 1

Next Lesson

Module 10

Fire Protection Systems

Part Il
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