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1. Fixed Fire Protection Systems
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1. Fixed Fire Protection Systems
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2. Pump Types Used In Fire Protection
Systems
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Pump Types Used In Fire Fixed Protection Systems
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Fixed Fire Extinguishing System

WATER EXTINGUISHING INSTALLATIONS: -

SPRINKLER SYSTEMS: -
Typical Installations:
@ High rise buildings

@ Large sales rooms, e.g. department stores

@ Warehouses and factories with large fire loads
@ Unprotected steel building structures @ Underground garages

YV vV

(1) Water supply

| @ 9 Control valve ( monitored )

YV vy

' 9 Valve station

@

9 Pipe network with sprinkler heads

=) m @ Alarm transmission

8 @ @ External Alarm

(@) Audible Alarm




Deluge system / Water Curtain

A deluge system is suitable where early and rapid extinguishing with large
guantities is essential.  Possible applications are: -

® \Wood chip silos @ Tanks used for storage of combustible liquids
@ Overload decks with doors that are not fire resistive @ Transformers
@ Paint shops @ Cable ducts

@ Water curtains for sectioning-off fire compartments

' (1) Water supply
‘ i i i i ' @ (2) Control valve (monitored )

9 Quick opening valve

@ Iuﬁ @ (%) Pipe network with sprinkler nozzles
' » C.P. (5) Manual call point
@ }g)\L @ \ > @ Automatic fire detector

(@) Control Panel
1’555555{ Remote Alarm
_______ @ @ Audible Alarm
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Pump Types Used In Fire Fixed Protection Systems
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Type

Capacities

Head

Pressure

Horsepower

Dirives

Liguids=s
Pumpeacd

Temperature

Vertical
Industrial and
Process Pumps

Axial and
Mixed Flow
FPumps for Large
Volume Pumping

Encased
(Can Type)
Water and

Process

Ligquid Pumps

Vertical Turbine
Pumps for Water
Supply from
Dirilled
Wells

Verlical closa coupled single

or multi-stage tubine pomgs.

Vertical pumps for handing
water in large wolumes,
Mixzd flow Dypes, in single
and muli-stage desigrs and
propeller types (axial Row).

Wenical lineshal multi-stage
close coupled pumps with
purmping unit encasad.
Excellent for low NPSH cone
ditions.

Vertical lineshah deop well
pumps. Options of ol lobrica-
tion or water lubrication,
underground or surface dis-
charge. Column size 2 a®
to 247,

Lp to 150,000 gom
(34,091 m3hr)

Up to 220,000 gpm
(50,000 m3hr)

Lp to 150,000 gpm
(34,097 m3hr)

U o 10,000 gpm
(2,273 m3h)

Up to 2,300 fest
(701 meters)

I_3Ip Lo 100 feet
(30 meters)

Up to 6,930 feat
2112 meks)

Up b 2,500 Fest
(FE0 meters)

To fit the application.

To fit the application.

To fit the application.

Up to 1,500 Tect
(45T meters)

Lp to 5,000 hp (3,730 kW)

Up to 5,000 bp (3,730 kW)

Up to 5,000 hp (3,730 kW)

Lp to 5,000 hp (3, 730 W)

Vertical eleciric motors,
engines with right angle
gears, caomhbination gear dri-
was, of vertical motors and
variabler speed drives.

Vertical eleciric mators,
engines with right angle
aars, combination gear dri-
wes, or vertical mobors and
wvariable speed drives.

Werical electric motors,
engines with right anclk:
gears, combination gear dri-
wes, or vertical motors and
wanahle spesd dives.

Wertical electic motors,
engines with right angle
gears, cambination gear dri-
wes, or vertical motors and
wariahle speed drives.

‘Waler, hydrocarbors, wvalalile
liquids, and chemical sol
tions

Water, resh or sea.

Waler, ydrocarbons, corne
densate and wolatile liquids.

Waler and clear liquids.

Up to 450°F (232°C)

Up to 140°F (G0°C)

Up Lo 4G0°F (232°C)

Up to 180°F B2°C)
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Capacltles

Head

Pressurs

Hors efaowar

Criwes

Liquids
Pumpsd

Temparatura

Wartical
Submersible
Pummps

Vartical Pre-
Enginaarad
Boostar Pumps

Industrial
Sump Pumps

Vertical Fire
Pumps UL
Listed, ULC

Listed and FM
Approved

verlical decp wel pLmps
wih submemes molor.

Pre-enginesed, dose-col-

Med venical lrmine pimps

wWih sk aled slee suclon
harels. Packing of mechank
cal seaks,

Heawy duly niusnal simp
PImps Wh nechagsabany
wilh the 2155 ANS] pUTp's
wel ers, Sefles B106 WEP.

Wertical lurbine pumgps with
appropiate 1ANGS K6 poad-
Ing water pply Lo Ire ro-
Leshion syskEms nbudims,
Plani= ad yand=

Lp ko 8,000 gom

BO o 500 gpm

2010 1,600 gpm

260 1o 5,000 gpm

(1,818 M (IR TH P (7 b0 365 M (57 10 1,136 mEmr
LUp ko 1,000 et B9 o4 74 Tesd 15 o 310 k=l o2 10 1,176 k=l
(A5 meers) (21 b0 145 melers) {5 o 85 meers) (7310 350 melers)
T I e applcation. LIp o 400 s To 20 feed sump dephin & To Nl e applcalion

2B kpleny, 752 KFa)

nch ncremEls

Lp ko 500 hp (273 KA

Lip Lo 1060 N 75 KA

Up 1o &0 hp (45 kAT

Up 1o GO0 Np [42 KA

SUTErEbE dedn: moos.

Wenkal elechE moys.

MERLE . laced Sein.
mdors, ol p-prosd s chemi-
cal and mil duty enciares,

werlkca el molors and
dicsal engines wilh ight
angle gears.

Waler and cl=ar hgukds.

Waler,

Chemical and mesl process.

"Ealer.

AmbE s the limis

sallsladory equipment oper-
alkn.

Up Lo T15°F 67T

Up o T20FF 22005

Up 2 TI6°F pHiaCh
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Capacitles

Head

Fressura

Horsepowsar

Drlives

Ligquids
Pumipsacd

Temperatura

ree

Harizontal Fire
Pumps, UL
Listad, ULS

Listed and FM
Appraovad

==

Im=Line Fira
Pumps, UL and
ULC Listed

End Suction Fira
Pumps, UL
Listad and FM
Approved

Horizontal Split
Casa Single
Stage Pumps

Horzonla centriiigal pumps
will appropr e IIng s rof
PrONCing waker sLpply o Ire
prokedion syslens in buld-
ings, plants & yants. Types

Compad Inine centilugal
e pumpEs wih apE o piake
mIngs for proading waler
supply o e prolecion sys-
leme in ldngs planks aw

End suchon celmugal I
pumgs wh apprognale 1
s ko provicing waler sLp-
Py lo Ire proteclion systents
n buddngs, plans and

Horzorial spll case sigke
Slage cernugal pumps.
Packed and seaked hpss.
27 1o 24° discharge sizes,
TymsA, &E, BT,

&F, BBF, AEF, TUF, TUTF. yanis. Typs PVF. yaris. Type LIKF.
250 [0 5,000 gpm 50 Lo 500 gpm Up Io 500 gpm Up ko 25 000 gpm
(57113 m {1110 114 m¥nr (114 mitr) (5,6E2 M)

O 1oy 630 Tt L by 24065 Tescd Up Io 340 k=l Up 1o G50 fest
(78 ko 102 melers) (123 melers) (104 melers) (@0 mekers)

Up o 840 Up o 175 psi Up o 147 Up 1o 400

A5 ke, 44M kPa)

{12 kpcn¥, 1207 kPa)

(10 kgem?, 1,014 KPaj

(72 ky'env, 2,750 KPa)

Up ko 800 hp (597 KA

Lp ko 75 hp (56 kA7

Upln 75 hp (S5 KA

Up 1o 1,500 hp {1,119 K&

Horeodila dechnc molos

Werdkal close collpled el

Hofimonial st c molors

Elxlinc madors, dess]

and diese] engnes. mdrs. and dese nes. ENgneEs, skeam urines,
Ccombinaticns,
"Waler Waler, Walet. WWaler and clear Ipais.

AmbEl whin the limis kK

salfsiadory equipment ofer-
alkn.

Ambient within e hmils lor

=l Aclory sqpipmeat oper-
alon

Amblenlwslhin e Ims 1o
satisfadory equipmenl oper-
.

Lp k2 300°F {14970




Capaciles
Hearl

Fressura

Harmsepower

Drives

Liquids
Fumped

Temperaturs
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Horizontal Split
Casa Multi-Stage
Pumps

ANSIFASME
Standard Pumps

Heawy Duty,
Inclustrial, Paper
Stock, Slurry
Pumps

Self-Priming
Industrial
Pumps

Horzonla splllcase mull-

e cenliligal pmps.
Packed and seaked ypes,

Standan ANSUASME conll-
wallon, back pullow, heayy
iy, nEral preess

Heawy duly, Fdusiial, paper
slnck process pumgs.
Packed and sealesd Iypss.

Inlegral s=ii- piming pumps.
Packed and sealed hpes.
Mok 3705

Typss TU, TUT. . Packed and seaks Mkl 2175
Iypes. Mode 2106
Lip ko 4,500 gpam Lp o 4500 qpm Lip o 21,000 gpm Up In 700 gpm
(1,027 mamr (1023 mitn §22% mir (158 mr)
Lip ko 1,600 ks Lip by 730 feed Lip o 350 ksl Lip In 420 fest
(400 meErs) (227 melers) (107 melers) (128 melers)
Lip ko 700 From il vacuum 375 st | Uplo 25 Suchon I 1o 20 ks

(40 kyeme, 4237 kPaj

2EKDCNY, 2585 KFa)

(20 kgiem?, 1,955 KPa)

5 mekeEs)

Lip ko 200 hp (557 KA

Lip o 3080 hp 6224 kW)

Uplo 750 hp (560 K

Up 1o 50 hp s KA

Eleciie moors, sy
efgines, Aeam irhines,
combination s

Elecki: mokors, sleam ur-
bnes and vanahle spesd

desa| engies.

Eledric molors, sheam -
bines and vanable speed
dese anes

Ekchiic molors, steam -
beEs and varabls EPE'B:I
s engnes.

\Waler and clear ks,

Chemical, plp and paper,

Cremical pip and paper,

Clean liud sumps, diemical

ad dl pocess and all proiess, transiers and penolsm
Iransfers
Up ko 300°F (14505 From 907 F Lo S00°F Up o 450°F {232°C) Up ko S00°F 2E0FC)

[RLE LR L ] R
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3. Fire Suppression - with Gaseous Clean Agents

3

14




FM-200 is one of the new halon alternative agents now in use to protect
essential applications traditionally protected by Halon 1301. This agent has
many similar characteristics to Halon 1301 and is safe in normally occupied
areas.

FM-200systems are availablein spheres or cylinders and can be designed
as pre-engineered or more commonly, as engineered systems.

15



Carbon Dioxide Fire Suppression Systems

Clean agent carbon dioxide systems, have been an industry standard for many decades
and are still the preferred agent in many applications. There are several common local
application systems which are utilized to extinguish fires in dip tanks, quench tanks and
industrial operations where spilled fuel is a possibility. Local application systems are
also popular in the marine market, especially in engine compartments. Low pressure
total flood systems are prevalent in steel manufacturing, press operations and other
areas requiring large quantities of extinguishing agent.

16
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Inergen is another new alternative agents replacing traditional
Halon 1301 areas. Inergen is a high pressure agent and is stored
In cylinders similar to Carbon Dioxide. This agent is comprised
of three naturally occurring gases - Nitrogen, Argon and
Carbon Dioxide.

The system is laid out with a central bank of cylinders
manifolded together and the agent is dispersed through a
pressure reducer and a piping system

19




Industrial Systems
Industrial Systems are commonly installed for the protectionof paint spray
booths, dip tanks, pumps, and other industrial equipment. Most systems of
this type feature either Purple-K dry chemical, ABC dry chemical, or

regular dry chemical.
Industrial systems are often combined with different kinds of fire detection-

-heat detectors, optical flame detectors, or smoke detectors

20




Restaurant System asUaally
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Water Mist Fire Suppression Systems

Fine water mist systems extinguish fires primarily by removing heat fromthe
materialsinvolved in the combustion process. Water is applied to the fire in very
fine droplets which appear to the observer as a dense fog. The ratio of droplet
surface area to water volume is large and conversion to steam occurs very
efficiently. The latent heat of vaporization, which is.a physical phenomena
associated with the change of state of water to a gas (steam), removesmany
BTUs of heat from the fire and the steam produced also helps to smother the fire
by displacing oxygen in the vicinity of the fire.

23
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FIRE ALARM DETECTORS (Gl cl—adls

MECHANICAL DETECTOR (—SsilSia adils

i
A LIQUID
EVAPORATION
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ASOLID BODY MELTING /
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Water, ... Sprinklers
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Water, ... Sprinklers
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Quick-Response

Recessed (ks
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Sprinklers sl cilodld,
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WATER MIST FIRE FIGHTING SYSTEM

WATER MIST NOZZLE it il A gb
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Dry Chemical Powder
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Dry Chemical Extinguishing Systems
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Dry Chemical Extinguishing System: -

In this type of system extinguishing
agents in the form of powder are
used. The primary extinguishing
mechanism is smothering, and in
some cases chemical reaction.

Such systems are suitable for: -
Kitchens (Grease fires).

Certain drying ovens.

Distillation towers.

Tanker cars / loading terminals.
Aircraft hangar / engine test bays.
= Qil Separators.

These systems are normally actuated
manually and/or automatically by
fire detectors ( including fusible
links )
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Dry Chemical Extinguishing Systems

SV P WS A %

® @ﬁ §Z®

Control
Panel

3
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Dry Chemical Extinguishing Systems
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Dry chemical storage container
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@ Actuator allall) Jiiia
® bl 3395 pa ) Sl
Pipe network with nozzles

® Al Ay

Fire detection Control Panel
(@ Fire detectors (= sl cliils
Manual call point @& J135) zlia
@Alarm sounder (sg<a ) 44 L
@@Pressure reducer il jadia

@'@ooste rvalve baal) o b
@ Filling opening (i) 49
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Test and rinsing port
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FOAM EXTINGUISHING SYSTEMS

Foam extinguishing systems are water based
systems that combine with foam
concentrate for smothering a fire.

Typical applications are: -
@ Outdoor tanks containing combustible
liquids:
1. Internal foam flooding for fixed-
roof storage tanks.

2. Perimeter ring foam flooding for
floating-roof storage tanks.

3. Foamflooding for tanks with a
sump

@ Tank storage areas inside of buildings:
1. Foam flooding of rooms with foam
sprayer
2. Aircraft Hangars
3. Solvent storage areas ( light foam)

These systems are normally actuated
manually, unless they are part of a
sprinkler system ( e.g. Aircraft hangars
...etc).
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FOAM EXTINGUISHING SYSTEMS

6
@ 2
‘ 2l A adlia el b Ml Ll ALk

@® Water supply glall asia
@ Control Valve Al alaa
@ Main pump PP (P EEOP A
(@ Foam container & A gasiwa
® Foam pump 4s& ) salall dduias
® Non-returnvalve gs»,a alaa
@ Mixer 5, Y
Foam generator, foam pipe

Gl 58l 1 5a

Low Expansion Foam Extinguishing System
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FOAM EXTINGUISHING SYSTEMS

A

@ Water supply slal) aiia

@ Control Valve Al sl aa

@ Main pump PR (P SO
@ Foam pump 435l balall A diias
® Non-return valve gsa, as alaa
® Mixer 5 SEEY
(D Blower £ 5 L

Sl 8 gl Adu) Ay
Water Foam extract atomizer

€) Glage iy 5d <
Foam expansion mesh

Foam expansion @M oA
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High Expansion Foam Extinguishing System
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FIRE EXTINGUISHERS AT THE
FINANCE TOWERS PROJECT
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Pneumatic / Heat Fire Detectors & Extinguishers
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Pneumatic Control Head
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Pneumatic Heat Fire Detector
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Fire Extinguisher (Pressurized Type)




39

G 53 (a1 8555 an

10 SECONDS
tube ruptures. dsad amy pLilY) o
releasing gas, o dsl
extinguishing fire Rl

EN

THE FIRE
1S OUT!

(—" ‘# j .15 SECONDS

.5 SECONDS
small fire begins

Al £ a5 el 2ay

4Bl alaAduy) c¥laa




Gl sd (e () 55 Had aay
5 seconds
small fire
begins
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10 seconds tubing
ruptures, releasing
gas, extinguishing
fire

15 seconds the
fire Is out
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Sl gt CidlS & CO24—idha
CO:2 Extinguisher &
Pneumatic Detector

& =il clagd
eéa.ﬁ )
Distribution &
Control Panels

Apnse=—=—=————
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Schematic Drawing for the Pneumatic detector automatic extinguishers at the Site
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[ FIREPROTECTION RULES & REGULATIONS}

————————

NFPA

National Fire Protection Association

( North America)

CEA

Comité Européen Des Assurances

( European)

Local Fire Rules & Regulations

LPC Vds
(UK) ( Germany & APSAD ClI AS2941
(FOC before Austria) (France) (ltaly ) (Australia )
' : : S :
BvS / VAS ANPI /NVBB Cepreven CP52 ASIB
( Holland) ( Belgium) ( Spain) ( Singapore) ( S. Africa)
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