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The main pump works to supply the network with the pressure and flow
rate required according to the design. The main pump works with an
electric motor. Fire pumps are often centrifugal type

2
Eng. Khaled Mohsen www.mcp-academy.com




- 00060

MCP =ngineering Academy " °
KEEP LEARNING TO ACHIEVE YOUR GOALS
1 ey -
WW.MCP-ACADEMY.COM @ INFO@MCP-ACADEMYCOM @ +201017923307

Centrifugal Pumps &S yall 3kl ciliizaa
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Types of Centrifugal Pumps 4JS_sall 3kl ciliiaa ¢ gif

1-End Suction Pump
duaall Olgs dges olaxil (3 ol olail Al dilgis 0550 ol a3 OY Wlds Coane
Bagdoe Wbuaall ¢y Foidl Idg) Cilaudl piady (@J)) dseanll dges Ao (S50 olxdl (3 34kl

General
The casing s a heavy duty design. Back pull out

design for fast and easy maintenance. Replaceable

wear ring to assure optimum efficiency.

Removable and adjustable support foot provides
added rigidity and ease of maintenance. Stainless
steel shaft sleeve prevents damage to the shaft
reduces the maintenance cost. Mechanical seal or

soft packing on request.

End Suctioin Centrifugal Pump

2-Vertical Inline Pump

Muabjﬂspdi.&ﬁ}’@Ww%\)wo@|ébbb&sajw|3W| ol
dadlyo Bluall GGy buwd padsuie Byauw piasg Biue d>liall dxLuall 0555 Lodie Lgoldsuiu!

The direction of suction and expulsion is in one line in the direction of the pump
axis. One of its advantages is that it does not take up much space and is usually
used when the available space is small.

e ————————— ==
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3-Horizental Split Case Pump
lg) (281 dseanll ol e (S5 g0s Sylally Caoeadl ol (§3yme)l dadasl (§ Lolusuia! §19391 g1

S Bluall dggun 105 (g8 yaudl dndlye siady OLSH die a8 > Jaid 1 B8 Olaw
sesanll puucr) Sokall Cuaidl polus &b @1)b (e O8I oS § Dluall dudes @35

*3» Split case design for easy maintenance & Upkeep.
Due to easy removal of Upper casing &lInner
assembly without disturbing piping Including
Stuffing boxes, & bearing Housing.

< Engine configuration available in Electrical Motor
or Diesel

*3» Suitable for Commercial, Residential and
Industrnal Applications.

Split Case
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4-Vertical Turbine Pump
Obuaal Jawl coeadl sl WLy 0lisdl e Jel wlsuaall 43,8 0 Dl (3 Foll 1id pdsin
ddle Ol un Obuans Ll e

VERTICAL TURBINE

Centrifugal Fire Pump, Vertical Turbine R R I R OaL i i

This type is used if the pump room is higher than the tank and therefore the
suction direction is below the pumps.

Right Angle Gear Drive

Silencer g—

Discharge Head “Ductile lron”

Water tank

Head Shaft Coupling - Stainless Steel

Bearing Spider w/ Bushing - ASTM A48
Column Pipe Assembly - AlSI 1020

~  Shaft - Stainless Steel

Discharge Port
Line Shaft Coupling - Stainless Steel

Bearing Spider w,/ Bushing - ASTM A48

Diesel Fire Pump

Shaft

Upper Casing with Top Bowl

Bushing - Vesconite Plastic

Shaft Sleeve - Stainless Steel
Bowl:

Long Shaft Turbine Pump o

Wearing Ring - Stainless Steel

Impeller - Bronze

Suction Assembly - Carbon Steel

Suction Port

Strainer - Stainless Steel

3Ll 8y gl 90 o0 S Jiplll Ojoe 51 &Ly O)mas lbiuanll Juisd oSe dasdlesk
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> Stand by Pump ddbli=y dseaall
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skl Jex &g Generator (3 48 Wgall 33, e Ablasl Asadl Juiid dl> 3
35 0950 Can Wgald (354891 Jozdl 8305 o O ez (2wl 392 90Jl Emergency Power
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Deisel Fire Pump Jjll cliuze

92 g 2,3l OB Jpl OBy Joad (g ddolimdl 30,2l e O dowud 95 (G LS
JlexTy dSei Ldax) Ol go lg drge Y ! Q! (3 doldseinl @iy Boley (b ¢bygS yduan nde
g8l pllassl Y (§ ABlal) jusme 4853 15l shal

Basic Enaine Components
2* Flywheel Housing

> Fly Wheel

*>» Fire Resistant Fuel Pipes

2 Rigid Mounts

2* Fresh Water Circulauna Frump

2> Thermostat

2* Fuel Pump Governor Rating 4.59% Rating
*2* Fuel Lift Pump

*2» Full Flow Fuel Filters

*2* Full Flow Lub. Oil Filters

2* Exhaust manifold - Dry Type

2* Exhaust Manifold Adaptor

Diesel Engine

DIESEL TANKS

R R ——————————
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Stand by fire pump is to supply the network with the required pressure
and flow rate in the event of a malfunction in the main pump for any reason,
and it must operate with an alternative power source in the event of a main
power outage, by (connecting the electrical pumps to the emergency load
network and generators in the building ---- or by using working pumps with
a diesel engine) the pump is often of the centrifugal type.

In the event that the backup pump is operated via the generator and the
Emergency Power network located in the building, the electrical load of the
generator must be increased so that it is sufficient to operate the fire
pumps.

Stand by fire pump, which are operated by diesel engines, are intended to
provide an alternative source of electricity and are usually used in buildings
that do not have generators to feed the network and emergency loads to
provide a source of energy in cases of power outages.

R R ——————————
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Fuel tank connections to diesel pump

Tank feeding line: connected to the tank from the top and connected to
the vent pipe - Engine feed line: A connection is taken from the bottom of
the tank to connect to the engine feed - Return line: The return line is
connected to the tank

Note: The fuel tank must be higher than the engine to ensure continuity of
feeding and ensured that the fuel level in the tank is not less than 75% of
its capacity, and it is completed, if necessary, with checking the fuel and
that it does not contain sediments, the integrity of the exhaust connections.

R R ——————————
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JOCKEY PUMPS

Jockev pumns are small. motor driven pumps used in conjunction with

main fire pumps to compensate for minor leaks in the fire protection
system and automatically maintain stand-by pressure. This reduces
wear on the main pump and controller caused by unnecessary,
frequent operation. Jockey Pump controllers are available for across
the-line starting.

Main Pump syl dsuaell Jais e (el Jockey Pump dusngadl dsvadl ais 550

UL 0.7 &10 PSI d9d (plad) Laadl lassall) Stand-By Pump adolasYlg

OB JWL cddolimYlg dewds)l cpisesnallh d5)lie Yl dongail! dsvaal) 3801 Jdae im

" Aoy Ayl pideanlls B)lie_pino lgam>
A &

Jockey Pump also known as a pressure maintenance pump, maintains the
pressure in the fire sprinkler system to avoid starting of the main fire pump.

9
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| 'Fire"Pump Room Type Gl clivaa dﬁzg\i
JWE plaily dedsinall luaall §193l w9yl Caxivatl] (Sop

» System Contain: 2 Electrical Pump + 1 Jockey Pump

S Gl § piiny 30,68 55350r Jand AblasVly deus )l dseanll o 36 0S5 Alodl 0
il S0l Ll plassl > (3 Jasd Sl ga gy 09

; p200mm FIRE UCTION INE ANTI VORTEX-PLA =3
3 P74 1<t
: : | Lc [ MEP|] 02 | ELECTRIC FIRE PUMF
PoF 1000 gpm & 262 psi
mi INE
JCKEY FIRE PUMP 3
| ( | | 15 aorm & TR
T psi
me Ell IN s LOAT L
p74
——
== 5 =S il
S —— o - S e
| B ‘;\j{ = =S — 1:_ ~
: PaN 'ﬂjw
I ) Fl ING ILIN ) T
f | | | i
WATER T F 1) £ T —— ¥
TOTAL VOLUME REGUIRED 190¢ LEETRIE FIRE PUMPE
WATER HEIGHT 5 n L0 gpm & 262 pSt
2150mm TEST 1INF <8 -ax =
T
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> Svstem Contain: 1 Elec Pump + 1 Diesel Pump + 1 Jockey Pump

Hyomay Jand &ibliosYl dsaally (0,68 53sar Jand (@) (b eyl dieaall 0585 Ul 0 3
o5l 3Ly Ll platsl > (§ ABUall by yduae dgx) J3audl

Main Pump is powered by an electric motor and the Stand by Pump is
powered by a diesel engine to provide an alternative source of power

DEBCRPION

N
<=0 B < 7 = » z
Dr B 3t DIESEL DRIVEN INUNE PumP
250GP.% BEAR
@ " 7 JOCKEY WUNE Pune
h Py 6 SBAR
¥ )t ELECTRIC DRIVEN INUNE PuMP
250GPV. S BBAR
ANTIVORTEX PLATE
4 0SAY VALVE FLANGE TYPE
96 0S&Y VALVE FLANGE Ty
P65 FLEXIBLE RUBBER JOINT FLANGE TYPE ——
65" ECCENTR EDUCER "

% x4" CONCENTRIC REDUCER
SATFTLEXIELE RUBBER JOINT FLANGE TYPE
G4 °CHECK VALVE SWING Tyt
PATPRESSURE RELEF VALVE

#4°FLOW METER

4 TIRE ALARNM CHECK VALVE

DIESEL FUEL TANK

P2°0S&Y VALVE THREADEL

2 TDOMLE RUBDER INT THREADEL

92°CHECK VALVE WING TYPE 5 > I R . SO -
12} o4 1 CIRCULATION VF . — "l‘j ""'A o
JOCPM O SBAR J d 4 VN ]

$1—1/2"GATE VALVE THREADED

S1=1/2FULLXME RUDBBER JOINT THREADE

01 "CHECK VALVE THREADE (

FIRE MOSE CAIINET Wit 4 5Kg CO2 7t .

& 4.5 DRy wDER FE _&’_.

02" ZONE CONTROL VALVE ASSEMBLY

FP-B5-01 CONTROL PANEL

FP-035-02 CONTROL PANEL PR M
FP—5—-03 CONTROL FANEL NNECT
PRIGHT FIRE SPRINKLER

WALL MOUNTED FIRE SPRINKLER o

MUFFLER /SILENCER

FEEIRLPEY ¥ H9W ¢ DI2222@38905020

PRESSURE GCAUGE
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Building with Generator for Emergency Power

gl (e Aol 3yl Glbyae plisewl ok Ol Wil ge L L;J\ dl.mj‘ 3 8y9 sl o e
A8 p& (5531 (2EY sl (5ylghall Jlealy il gall paaual @iz OLYI pans (45 (LS|
o (39 (S BjgT 9ol WL L3pe Jho (analb Joadl dlaiidly dands o Calisd (g G2y
Slsall 3529 50 0,0 Jipll gl 0 dboliIl §yoxll il 0555 Ul

Sl gall JlemYl @l blelie 3UyeSIl goil (o Aboluimdl yol Ol Hlasl dll> § o
&>l luaal Dsllaall ddaadl JaY! e Lgadlss oo ST
In the case of choosing electric stand by fire pumps, the load capacities of
the generators must be taken into account and ensure their compatibility
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Cdidaadl N GAN (e caadl b e Guslaall g ciSla gl

Valves and Suction line connection from tank to pump

Ul Al 3 & Anti Vortex Plate <l gall adla rolall Uija JA) ) lad
(ilduzall 48 2 5 ) AN G Jualdl) laad) (e Puddle Flange <S58 Al Al

O Isolation Gate Valve JJ& alaw 1cliiaal) 48 & Ja) cadl bd o Gl
OS&Y g5

B 458 e ¥ G sluca & Flexible Connection 4y g 1diizaal) aa by )l
Eccentric Reducer

alae & Compound Suction Gaugesawd) b (ulida (Slduaall o SBlua o)

Air Vent 4a&al) (il

Suction line inside water tanks: Anti-vortex plate, Puddle Flange in the
case of concrete tanks

Valves on the suction line inside pump room: OS&Y Isolation Valve

Connection to the pump: Flexible Connection & Eccentric Reducer

Connections on pumps: Pressure Gauge & Pump relief valve Air Vent

e ————————— ==
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> Anti Vortex Plate ©bolgll &igu> aile
vortex wllgs tigd> aial anti - vortex plate 0l33Jb Coeadl 8)gule Ll e S5 o
52D JICu> 2D X 2D dwslite asyadl Sl Al § Lpan lislin Ly ool §ygule eflow
M| Ej}wl.o_)b.‘é Cand e i Y Ub).lajé L§J3|.,U| Ololgudl &3\.4 dJl> L“g Lol el Sjy»bjb:‘)
Ol e
W35 Y9 . ST lagal Lo gy 6 91 omand] 8)9unl B Lyl i)l e Ol Sl (10 Lol gne 05509

e 15 02
Plate slul Glus 3 ol §ygule ylad Canid e oyl Wlslgadl pls > (§ Waalad Jao Y

Tank Shell

To Fire Pump

Anti-Vortex Plate is installed at the beginning of the tank's intake pipe to
prevent the occurrence of vortex flow on the intake pipe. It has specific
sizes in the case of a square shape

Installation level from the bottom of the tank will be at the height of half the
diameter of the intake pipe or 6 inches, whichever is greater and not more
than 15 cm

In the case of a square vortex preventer, its dimensions shall not be less
than twice the diameter of the intake pipe when calculating the dimensions
of the plate

e ————————— ==
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> Puddle Flange ddluysdl Obisll Co ! aie 483N
daddé ad 959 cuall U Laslgmll bl Jos ol Dluys O3 oo Sliuaadl comw Al (§
Bylae Doyl Jawwg (3 898 AST BLxS o ooy ISl Cinatin (§ ol pe 4230 o
42338 lg29 Oli=Jb Puddle Flangelghuogs o (a1 8ygunloll ylad judl Waylad 85l o
luay Y gl cluall 9 palaall il e gouaiy 8ygeslall yhad cpo ST a,a8 (1650 Casaiiall

el A ———

0 Dste.
0 DN

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

T @ty (@1 el Flwls Lol g Caiiall (§ D 05859 Bilusy3dl Cuo Jud LS5 o
dezd) Sl e Jond WS sladl ol aied Puddle Flange J! Sy oy CBuglly g 01331
Ol33Jb 8)gulell

In the case of water concrete tank type, sockets are made in the walls
before pouring concrete, and a flange called a non-leaking flange is placed
in the middle of the wall so that it acts as a stronger barrier in the middle of
the concrete.

It is a pipe with the same diameter as the diameter of the pipe that will be
connected to the tank, and it has a flange in the middle whose diameter is
larger than the diameter of the pipe. The pipe is made of galvanized iron or
stainless steel

It is installed before pouring the concrete. The flange is in the middle and is
welded with iron rods with which the tank body is reinforced. The purpose
of installing the Puddle Flange to Prevent water from leaking out of the tank
and works to securely attach the pipe to the tank

e ————————— ==
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clddaall 432 Jals ) Jad

> lIsolation Gate Valve Jjs ploso

J3e uosS LBuaall Coedl las e OS & Y Gate Valve g9l oo 4uSn juaxe S5 o
ade (oS5 022 9 OS & Y g9l (e 9 zoike ONLesd il dasby 09509 Lluall il pusiin
ddl,lTamper Switch
Isolation OS & Y Gate Valve type is installed on the suction line of the
pump as an isolation valve used during maintenance. Its operational
position is always On. It is of the OS & Y type and a Tamper Switch is
installed on it for monitoring.

Valves Open Valves Closed
el Dgaall 9 Al (43 dde ol Jaad dBME] 9l doid Aam>Dle Sy 4l OS&Y e ek
Toe O3S0 gl & B

The OS&Y Valve is distinguished by the fact that it is possible to notice its opening
or closing just by looking at it. If the valve threaded road above the valve handle
valve is open.

0999 slasdb sl @Me) dl> (§ 5151 @Sl B3g>] & ko yJlg Tamper Switch Sy o

dl> § Obuadl de obwdl 3ME1 I $o50m lon (Gl D92 gall Blually Juaiadl (32,8) ple
pladl Joid pae yblxe JWbg 3yl Sigu>
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Gland Bush

OS&Y Valve Gate Valve with Tamper Switch

Tamper Switch is installed and connected to the control fire system in the event
that the valve is closed by mistake and without the knowledge of the operation
and maintenance team in the building, which will lead to the water being shut off
to the pumps in the event of a fire and thus the risk of the system not operating.

Protective
housing for
circuitry

Comm port

Actuating
lever

Mounting
hardware

Tamper Switch Component
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il e sl gal) Jadld Jay )

> Flexible Connection &y dlog

Dglasd clivaall e s Juliiy Sl polaied Coradl s s uS oty &yl dos)
Stainless Steellduall LB sl Cliall o 0S5 O Juaisg dye Aoy S5 U 39 pwlsall

Flexible Connection is installed to absorb vibrations and reduce their transmission
from the pumps to the pipelines.

> Eccentric Reducer swlgel &350 Y Cighue

Avoid Air Pocketsslga wleldd (9SS piad 8>y dg2> o0 slall 09SoECcentric Reducer
Cavitationdsuaell CagSill 8,0 i e Mg
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ECCENTRIC REDUCER'S FLAT SIDE ON BOTTOM
PUMP INLET PIPING FROM ABOVE THE PUMP

ECCENTRIC REDUCER'S FLAT SIDE ON TOP
PUMP INLET PIPING FROM A LONG STRAIGHT LENGTH

1. FLOW ENTERING FROM A LONG STRAIGHT LENGTH 2. FLOW ENTERING FROM ABOVE

ECCENTRIC REDUCER'S FLAT SIDE ON TOP
PUMP INLET PIPING FROM BELOW THE PUMP°®

3. FLOW ENTERING FROM BELOW

e ————————— ==
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Ciliaal) <l )

> Pressure Gauge i)l wld dlus

05509 3l (il e larall (bl oylall lasg Coxadl las e aigall slde oS35 o
ST bgasall @lel)d sliall lsSe Jazis O o9 Bar or Psi Or Both @ldsgy (bl gy
U2l dygllaall bbgauall (e

=

L

Pressure Gauge installed on the suction line and discharge to measure the
pressure on both sides of the pump. The measurement scale is in Bar, Psi, or Both.

The components of the meter must withstand twice the operating pressure.

> Automatic Air Release Valve ¢lgg)! 33k plaso
Jexug End Suction $95 e 48y o Y Split Case 95 (o Al dlais el e 485 oy
to remove automatically air from systems pump suction dsuaell (e slggdl 9,5 Je

ST y
. (G ‘= S
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C’.M“— 2 ‘JJAM PEES u..b mlaal) g &M( |

Pump Discharge Valves and Connection

ASLA olatly Adiaal) pa Jeadadilly Discharge 3kl Jad

pad Josull as e dud g g WS Eccentric Reducer swlgel) 435100 Y glis
Cavitationdsuael CagSdl 8,8l g e Jlibg Avoid Air Pocketsslga cilelad (1555
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Sledsall jolaiay Jesul as e dxubel (3w WS Flexible Connection diys dlog
BV Ol

Obuadl dag Jd ol lais wla) Discharge Pressure Gauge Jaaall (wld slus

> (Check (Non-Return) Valve gg=yl puis ploso
zo> oz e g ol Gl i Olass g ASkadl (quSall (33U gied AuS)S @iy o 9
o) OB Caliseny Wbuaall 7p3 bglas e oS dolisuinl o Laley Aiiad) wlbsuasll
o)l (2l el e b gall pgudl ol g Ol dl olal 4uS)S @iy oyl

Non-Return — Check Valves installed to prevent backflow in the network and
ensure that flow occurs in one direction from the pumps’ exit line to the network.
It is usually used for installation on the pumps’ output lines in various networks
for the same purpose.

It is installed in the direction of the flow with the direction of the arrow shown on
the outside body of the stopcock.

e ————————— ==
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» I'D-res.suré-Sé‘l:isin'g Line Laaall jlaidiwl Jas

J3l plasog Check Valve $sz)l pde plaso o dolgll Byguslall opo 05T @iy (£,8 las g2
d>glll J=Is Pressure Switch Actuation o Juaivg Jidl % ,a,0S&Y-Isolating Valve
(.l ool bas dsune V) (322l luas (S (I Control Panel 46b,4S!

It is a branch line that is taken from the pipe connecting the Check Valve and the
OS&Y-Isolating Valve with a diameter of % inch and is connected to the Pressure
Switch Actuation inside the electrical panel that controls the fire pumps (each
pump has its own line).

S 480,81 gl dSid! lass JWhg oylall bas- e lasgall 21,8 a3 Jasdl iS5 (o gl
i)l bebd Jl> § dsuaal Juidd oSl (o doglll (Sanw S Yl clisanll oo dsan
Jasall &w_ﬂ J= L; Lgolinlg ‘(&> C‘)j..\:-ji sl é o oYl 3929 A= 5
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the line is to transmit the pressure reading on the discharge line and thus the
network pressure to the electrical panels for each of the pumps, which will enable
the panel to control the operation of the pump in the event of a drop in pressure
as a result of leaks in the line or the occurrence of a fire, and to stop it in the
event of an increase in pressure.

ool sl of Copper poledl Jie ST 4Ll & didae pwlse (o 0555 Jasddl tius Bole
Series 300 . ke Stainless Steel ¢y 9 Brass ¢lijllg

The material for the line is non-corrosive metal pipes, such as copper, copper and
zinc alloy, or Series 300 stainless steel.

sdasdl Ol gSe

Bludl J&5 Y ey 0Lyl ool (uSian 0445y ol duo gy Ll ylady S92yl pde plase OUSI sue
4S5 oy Sz s eI o il WUl ol (p0 0550 ¢ [M] 1.52 ol Lo ST [t] 5 oy Login
WSJS OR Ll ¢ QE&wJ\ o=l & °L-*'°‘”J;’J‘°‘ﬂ J=1Wl e 439 Valve Disc &\JJ\ Ol C‘J'>=‘~9
sdo Jis el C)‘ﬂijj aﬁf’l.d‘ a:‘)).la.oj\ doduo uol.a,a.‘bo)j}m u&aﬂ\ ol U’“S"" &9.9-).” ‘:...\.C ‘ﬁw
laip Jaryall 61y Slg J) dhay o il 0 olaall 0w ) 050w I 11 cpllad] Jos
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> Isolation Gate Valve OS&Y Jjs ploso
Bluall yoy3) @yl Olae Je Ooglly pulxall de gazme dang Jid iyl pulme S35 oy
2979 o diluall laad (gBME] ey ONn zihe bl lgadg 0509 pulomall ol Oluzall
vaasaiall Lluall (3,8 ele 090 slasdl sl @&l Al 1AW tamper switch

Isolation Valves are installed before and after the set of valves and connections on

fire pumps for the purpose of maintenance on the pumps or valves.
A gll a3 Tamper Switch plasuiwl bl By Sl julxe 481y Ay 182>
3Mel ddlyal (5,31 By plussial (Say NFPA 20 355 Caumd Bu-gll ) (g0 Ji28Y)
(3edl gBA1) daisiall Glganll diols ilblialy wldlats ST kel (§ A3V ao sl

4.18% Valve Supervision.

4.18.1 Supervised Open. Where provided, the sucuon valve,
discharge valve., bypass valves, and isolation valves on the back-
flow prevention device or assembly shall be supervised open by
one of the following methods:

1) Central station. proprietary, or remote station signaling
service

(2) [.ocal signaling service that will cause the sounding of an
audible signal at a constantly attended point

(3) [LLocking valves open

(4) Sealing of valves and approved weekly recorded inspec-

tton where valves are located within fenced enclosures
under the control of the owner

4.18.2 Supervised Closed. Control valves located in the pipe-
Iine to the hose valve header shall be supervised closed by one
of the methods allowed 1in 4.18.1.
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"> Pressure Relief Valve (Y yass 3) fasall Chudss u*‘-"-"

G Hlud gl > 3 d3uanll e gillly L1 Jasuall e ksl Caspal 98 4655 oo Bugl
L Bale g duonanad! of Loluedl de i e RPM, Over Speed de i sbajl A dsuiaall Hymxa
pde Guwoee 8 A3l aylall las e oS O8G 05509 Jill luian ae delusuiwl @i
aiell Jasall (o uoloally manl goll Mo 3 Jie pladl ligSe e Dlamll clldg g9l

PRV With Waste Cone (Sight Glass)

Jniall (8 8oLyl i e

papanatl] Lolaed! dedl (o ST de s Sl Hymee 0939 Jppd] Oliuae aldsuiul die
0954 ) Laaall s @9 Variable Speed Pump.de wll 8 psio 450,45 d5uan plisinwl Lis
(0.68bar), PSI 10 « &l aas (o ST

(S Al O

o il glas)l e Ll dijlad Check Valvegszy)l pds plaw Judg dsuaall 3yb Jas e
cowall ge o g3 @i Oghuss lgzytee 05509 Al galb Taluoy Sy ok

Its purpose is to relief over pressure from the pump to preserve the components
of the fire network. It is usually installed on the discharge line of the diesel pump.

Install on the discharge line of the pump before the non-return valve, and the

pressure is set to be greater than the network pressure by 10 PSI (0.68bar).

S ———————— ==
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1 JWE Uil e cilinyan g NFPA 20 395 caun Sy bt 1 bluesell o5

PRV Required
if 121% ( H shutoff ) + H suction static pressure >System Component Rated Pressure

H shut off head
Q=0

design point
reated point

QLp Q

Churn Pressure.laia)l dad dg5 Syasall 354l Q=Zero Jisg dsuaell slol (amie oy
1.21 3Churn Pressure ass dod Gpai o3

ol s g olall $La5 dyme IMS (10 ol o J5ue e Laiud dlgs Al §
[psi] .1.4 died laip Jam glisIl § Ao S Cum cliuaal)

cpwlgo cmlos o UgSall 43K) Rated Pressure oy Géxig pladl wligSe dazlya pgds
Sl Ly )l Jaiall o S 5lig eplatll bsSie cp0 Laptg Ly

ST 0813l 3w Lo aazs Over Speed ds wll 3Ll &= Total Net Pressure Jxgs
o)l Sy e L M Sl Rated Pressure (o

plasdl ehly U gSal Jasuall Jazd a9 dasd g2 pllaill ilisSa) Rated Pressure Jaisd
Jail b Ol ) JUiall Jues b Lo 51 g 45y lll 355 A5l gusS)3 wiaes (2l Butainal
Lol Jomeill Lais g &yliall o5 gl 3p3lie putlone taid ya J3) Ll 1

Where a diesel engine fire pump is installed and where a total of 121 percent of
the net rated shutoff (churn) pressure plus the maximum static suction pressure,
adjusted for elevation, exceeds the pressure for which the system components are
rated, a pressure relief valve shall be install
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Test Lme Connectlons Glaiaal Jl-\iib umﬁ ba
glas Julesi (aad g Test Line Connections <iliuaall jLidl g (asd Jad

Flow Meter 3343l &S ,old slie ¢ Butterfly Valvedslyd slaso ol OS&Y £55 (0 3192 ploso
RESINI| qua.oJ\ GO (0 % 175 e pwladdl 8¢ly89 d3)ud Jas Yol e
OS&Y gate valve or Butterfly Valve. It is preferable to place two valves before and
after the flow meter for maintenance purposes.
Flow Meter, so that the measurement is not less than 175% of the flow required
for the pump.

ol zid oivg Discharge Ajlaﬂ s Ao uu.:LzAJI ANl 0 (Obunall doglaie jamd Lic
OBl ua.>=.9 L ULC Jﬁ.?-yoJ‘ @9..&)\ dlae UM OR ul.z.ga.o.n ua.>:.93 w&]\ hs OLC-

dl S35 S 51 Ol (§ Slalgs JSad e Jamtins O3l oleadl L pa dddes O] Blelye e
dlaidl Uﬁ QT = () e Baaall L_g L..é.@gjﬂ BJ.QUO Sgd> dl L§3_§:.’ oo cf-b.@,” & Ol;w.” ew
O3l e Wbuaell o dlads e Sy Lo dal O3 (§ 3kl

When checking the pump system, the valves on the discharge line are closed, the
valves on the suction line are opened, and the pumps are checked using the flow
meter located on the pump test line.
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]arm heck Valve Jum

oblinyl ez @l Bylymdl Ay T s OF J) O8GIL B)lysedl Aoy 233 (30, gl dis
sloll Jasuall Jad (ulayl e sladl zy3ug (il Glass Bulb JI_SiiTemperature Rating
ACV s Zrawny liuaall Jusdis pods 8)9409 Pressure Switch cldy jaddung 4Sad! 3
G2 i Adlain! g Lae Al olual) Ol Gigdom HLSlg oy Josg slodl 59,00

When a fire occurs, the temperature in the place rises until it reaches the
temperature at which the sprinkler opens. Temperature Rating The glass bulb of
the sprinkler breaks and water comes out of the sprinkler. The pressure of the
water in the network decreases. The Pressure Switch senses this and in turn turns
on the pumps. The ACV valve allows the water to pass through and creates a bell
and alarm. Water flowing into the network, which means a fire may occur

Operation AN (uaa Jas 5 S8

Bluall Jlesl p9y) 1Moy OS and Y Gate Valveggd! (o Lilgs woes <S5 @y ACV I U8
Check 929 u=>19 ol (3 oluadl )9 50) Zraw 9yl pie oo I ACV JI LaSls g (i)

slal Hg00 zlowdly L}‘).g.fg &u&w OS] slac] uoal) ol dads o)1 Casllsg 8ue dJ (SIValve
&>l Gyl die
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Caanall il gSa
2\9\3,:)\4.’93d,cé;LoJ\.b.i.,bQTLoJUogz\l,a.b.auLcédobztee-o.oC,giag;muoﬁ&cé)l,&ACV
e J8l laaay Laiall 0550 5> plasall ity o) 9 elall Db ST uz2 Y 9 Bl plasallb Uslae
Gy L9d>

boinan slo @M o o (3> Gy die Liads99 Alarm Outlet low! 338 plaall e (3
S8 HI] Jams 8y $Wly Water Motor Gong JI Jsaad! Jasy

Water Motor Gong |

bis - Uda
! —Pressure switch
Water Motor

Gong Bell

\ malbdde
Retard Chamber

a3lat) gy o3 cledl O > Water Gong Jid 839290 8pie &gl ¢ B)keRetard Chamber
oo Sl HIIYI i a3ty pea5 JUL (S 1| (Jasd Water Gong JI ] Juai of
@25l Eigd> (e STl @i 5> water Gong J!

0S & puwme 3l& diluall dl> § i (5> 3y Dlgdl day plasall e (§ 39>54Drain Valve
Brall plasall 7id g,k e g sloll &asaigY GV

ol dag Jd dSed! Jaiis (ulid) I3 ACV HIBYI uame dang Jd laiall (ulidie oS5 o
) 9l Dlual sl S 1 Ball Valve <S5 iy

9 plosall day Byl dlayyg ploall Jud )b u3ls ACV plasall euur (e By Pass 8)guls dg2
&) plasall day Lo (J& Jasall Coud @il plasall Jd Jasuall Wiy buaall Juiid Al (§ 4085
die (3 545 )| slacy Pressure Switch oSy oSwug (plowall dasg Jd Jasyall dolaey pgss
&>l gl

AL (upaal) quS 5 (lSa

Riser (L)L) delpsall ol ey ddasdl bglas Jud olsanlda
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" Fire Water Tank Gaoad) ASudd ol &

L 4

LA
Tank Material <U) A Lgda aiual Al 3 gall
oluadl cyo STl daglie slodl Bliio of Tuall Al A¢ Slge (o &>l ol WUl aiyal Ol e
oS Cuzo (o Elowuy O35 Qﬁj l3)_9.> alhil Iyl o le ol 9 z\AL«UJ}.é)j.&J‘j
laals 2815l Jaaall

& 4l — lisl) liedl Ol — dgllaall daclly £9, 4l Cg,b5 e Ol o Bole Cadgiy
GRP Uil35-g dluysell Cbilsdl s yoell dSin oluadl bl (3 dodSeiuned! lgall gl yinsg

~ i‘
7 i—
¥ A

GRP Water Fire Pump ales Connection

Fire water tanks must be made of water-permeable materials that are resistant to
corrosion from water and chlorine and are non-toxic. They must be treated
repeatedly and cleaned periodically. The tanks must be of a certain thickness so

that they can withstand the pressure applied to them.
The most popular tank materials used for fire Concrete Tanks and GRP tanks

oo Jol O3l slall Cgando 0550 OF (£l cliuanll 88,2 e 050 Lo 8 Ll 0SS

0950 oz lladl (3 bolusuiwl ,a! (2 ddlunysdl 3yl ole WUIS piady Olsuasll G gius
Wilas @ig plusuinl Juadsg cdolu e ) d8Laall dlgall 05559 e 25 — 20 (o Llusysl o
02y slall pgliall (ouSeYE slall daglie olge sladl d3La5 aiad Slgay
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LA ulaall s 5 gl
Pipe and Valves Tank Connection

ACCESS float valve
COVER connection g TANKVENT
LOCKABLE e —%3-1’-~} r WITH INSECT SCREEN
GATE
VALVE
Fll.l.liE——i 1 MAY. OVERFLOW
. & - ' r WATER connect with drain
__/ M !
HIGH LVL ALARM
ISCLATING
VALVE
WATER
4+ oumer
" drain line

Water Tank Valves and Main Connection

> Vent Pipe 494! 8)gwle

Llo> 88t dde 8509 89 4d) ghie £950 Olegiivg Ol3d! Caliuw Liggd () guolon O3l 393
J=1 lasall dolaed dggdl 8ygule pusuind Ol (o)lgally Wl &zl Jg3-5 pwlwire Mesh
s dally Coad! £UST Ol

> (Make up Pipe) filling Pipe s AeJ! 8)gwle
Float &elge plase lgdde CSp9 dodelb ol i (o slal jduan (o sledb Ol3dl o) pusuind
eladl Sgiume cpo Aol 1950 Lghaall O guindl J] dguo gl s oluadl jlue 3¢ e Jomovalve
o 10 e J&5 Y Ol Gy Guaseall (s Adlunally e 25 ddluney Ol3L

> Overflow Pipe ya5lal §)gwle
obeadl Hlud @M puc g dolgall plosay Jlae Eigd> A> (§ Ol (o oladl s pal (§ puseind
Ol el Jas e (@51 8 gule Jro g g Ol3L sloll gude ELATH1

> Drain Pipe < qadl of duipaill §)guslo
o U e 0.5 Hlidiey Al 0ls3dl Ayl 0555 Biluall 91 Jaawnstdl Dl 53l duig (§ pudseindd
Ol Lasailly Bluall Yl (§ aid doidy &ilgs e Sy el dxiaill las g5
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553 ddlun o Blasly Comud! Bguile Dol (39 0131 1 (o FluugVly Canslg Il a0 Y
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> Test line JLiaY) bad 5 gula
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> Relief line I3} haudal) iy uad bl 5 gula
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FIRE Tank Volume Capacity

:@;}" adalaa]! O ;Lb.b}U ﬁ)y-” oW\ > BERE X uiAJ
C: Capacity of Volume for Water tank (gallon)

 (Qp*3.78+Time)
B 1000

—

C

Time Duration (min)

&1 ookl e Ol ez Of Eus tlanlly Jdadl ST ) Jgaog g slabb @M1 (o3l 52
L“;J.AJ‘ 8.'9.3.“ ob,e dyoj S Léff’d‘ Ax880) uagg

duieyll Bul) 3V B gll suse (sl NFPA 13 5959b 392 gl Jgda (1o B9l 1da ol iy
Sl 8yglasdll doyd s (Je A8l digllaall

g9 riadl e 3las 3510 1,31 e aBgiell B glly Alunall Hlaedl (§ sVl Coo dold dlas>Dlok
(el gl (e Jesal)) g slaisly dazrlie amig 89 el 08 ] slabYl wliye Jgaog) 039

It is the time required for extinguishing until the arrival of Fire trucks and
firefighters, as the size of the tank is assumed to be sufficient to fight the fire until
the arrival of Fire trucks.

The distance from the nearest Fire trucks center to the project must be taken into
account and the time of arrival of Fire trucks to the project location, assuming
that the degree of danger is Ordinary and the time of arrival of Fire trucks to the
building location is two hours, Calculations are made over two hours.

Qp: Flow Rate of pump (gpm)

9.l plail) 4S8 9 )dug)) Sbluwsdl JMS 40 adouss o (@l Olbuadl wlyudy Gl Jiae
Flow rate which are determined through the hydraulic calculations of the building
system in the project
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Fire Pumps Room (gall ciliuas i @

Jeaidl Ol>glg do 1 qSI OB ally Wbl Llem 90 5yl lbuac 48,8 (ro Byl
Ol Jg5 9l gl Jolgall of HloxasVl ol 52,28 ) 5o STy Sl Hyxag Ol
The purpose of the fire pump room is to protect the pumps, electric motors,
operating panels, tank and diesel engine from any damage such as fire, explosion,
weather factors or insect ingress.

oo L g dezilly duiydl Wliglly Wllardlly Olwdls sVl jlas (o deoses 093 Of Gazms
Ol Jaasd s & lasYl
must be protected from the risk of explosion, fire, floods, earthquakes, freezing
and other hazards that prevent the operation of the pumps.

Aglasdeg eMue 59 Oleanll Cladw 381 glasyYlg daudl 0SS Ol
It must be of sufficient capacity and height to accommodate the pumps, their
connections and accessories.

Oleaal o b Clearance wlelyd 3oz zrawd dawlio lbuanll 48,2 dxlus 555 OF (£l

Blually Joaidl dggud clldg Iaildly Wlsuaall (o9 ey Jiddl l>g) g lgsang
the area of the pump room is appropriate to allow for the presence of clear
spaces between the pumps and each other and between the pumps and the wall,
for ease of operation and maintenance.

Ohdzdly Caiiud) 33yml) daglie Slge plisuiwl (aull 3L e Ugiae eSS Of e
It must be isolated using fire-resistant materials for the roof and walls

dxslall 35,801 i3 ¢y0 s Zgomnall Byl iy ¢y @,301 S0 8yl damys o3 M
b s @l Oluadl Loy olsuaal
The temperature inside the room must not exceed the temperature permitted by
the pump manufacturer, especially diesel-driven pumps.

LSl ag3) Over Head Crane 48,3JL (idg <S5 Sy ezl 808 Glseaall Of > (3
dluallg
In the event that the pumps are large, an Over Head Crane can be installed in the
room for necessary installation and maintenance

R B —————
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lioYlg el 5Ll e (939 dranlio Cluaell a3yt J313 55UV 0955 0l o

) AbyeSII )Ll #laiil J> Emergency Power
The lighting inside the pump room must be appropriate and connected to the
main power and emergency power in the event of a power outage

fedy (3 3 Buus Gilsuaall d8,3)1 U3 Diggidl 055 Of oo
Ventilation inside the pump room must be as per technical requirement
To control the maximum temperature 49 c

To supply air for engine combustion
To remove any hazardous vapors

LT olaall Cas a3 a93) Drainage System (s,sl ilsuaall &85 (3o el ,8lgn of Caoe
&2 )b Jgae Jasg trench Josg 48,31 &yl Jose Jos gl e &3 ooy cdiluall
A drainage system must be available in the fire pump room, as it is necessary to
drain water during maintenance.

o Blo Jos o (bl el Ogade cod ()Yl cod Glbuaall 83,8 <36 Jl> @
sluall Cassad 293} Submersible Pump duble dsxae uS39Sump Pit
If the pump room is underground and below the normal drainage level, a sump
pit is constructed and a submersible pump is installed

B)lyod) deglie dlges Jgimeg awlin ylady Jpdll dsuae (Asus) pole Jue g
Exhaust (chimney) connection of the diesel pump of suitable diameter and
insulated with heat-resistant material.

Olusy Vg Caiudlg Ohdl) bleSly consl BlA Slel Jg> ilelyally oleiall araz du
Close all openings around where pipes and cables penetrate walls, ceilings, floors.

QU g cdaisanll dgadl Oladaiy Oluo g3 Cuwg Lgdig & bl Ouaal) Uelgd Jos
Sl Jalgally SRR 50 gtalas
Make bases for the pumps that are proportional to their weight and according to
the manufacturer’s recommendations and instructions

(el HIBYI pls e dlay) @ing O-al (o pels
Room smoke detector that is connected to the building's alarm system.
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Fire Pump Room Protection

a5,al) 2ym! Andlo ol ASL S OB ymar Jond e e (Sgins Sluaall dd,e o] Ul 3
Ordinary Hazard Group 1 8)glasd! 43 O e 48,31 Jalaig (! o3 0] )45l colalsy

Extra Hazard Group 2 43,3l Cauasg Sprinkler System dslaldl colalia, Il 43,51
il bl §oymdl Axdln pg3) 48,301 7yls- el Juud Lguty slabs) Bgl audg Bsle @ity WS

Al Gliidaa alus 5 claglas
Jis e b5 Gy Olisaall d8y2 (§ Do) lo-gllly dpaliny Yl Slodall guby s
OLudl ool — (ddlis ol dgide) Slolasall Dl - dsean J§ (S dg) — pllasll 45 Jlioll

(09 Gawlin ylas 0555 Oly Zydl JI Muffler Jpl dsuas pole 8ygule Juogs o
il e e Jg3dl (g0 (el 398901 Oy (3o Gzl 0950 OF 9 831,o) daglie 3lgon Lalie

&z Ol3g supports 38 (e (21 390 Sluanll Ayt (3 pwlgall gz 0583 O o
2331 0L g3l 9l 398901 pulge lue Laxd 1oV 0L el gall

GBIy Laslgodd LRI Awlge Jg> @lelyall auesr dw o

S Y e 39 2! e Jol> Bb Jppal) Buaey Dol Slyladl g Of e
<) 91 3999 9 slall iy @89 of Diganll Jalgall

39 daiacll dgzell ladal sy d3uanll 0)9 o bl Wliuaall delsd 855 o
4S8l Jolgally Chliadl (e lgislax)

S e e 1 oe 40,80y Soadly Il Olbuaall de gozma Jg> 02N &5 Y O Jiaiy
o 80 o6 livaall o bo Bluall 5 Vg Blually SluSil Dgged Cily)
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Gaoadl Alauaal sl gsl) Gila gl
Fire Pump Electrical Panel

Jeicailly (Soxtl] 330,48 gl drgy (32> dsnn S
lagd 3,501 Oliuae Jleaiwd dols (@lisdley (Soull d>g) 0555 O e
Lyl Jalgall (yo duasen (Sl Oilg) 0555 Of e

2o (3l §B) dpatseall dragSodl ilganll plas ao (3315359 dukainn gl 0SS Of s
dualladlg dudall 15SHL Aol sl Aad! Blel e

Blually Juasdl a3 (5,319 Aol (o drwwlio d3line 3929 (Sl Cilg) S5 i (£l

el -y omall Byl Ay L) jpdxilly jUasHl Old (ely2ls sbiae e $gio5 Of
(U3l yoee dyylladl daalgd (olaseil — sl (Sgians

(Soxill &) BME S5-I Ayl 450 ¢S o 3l lalases a9 om

Hymeall Jpiiad L6 Lyl S 0955 Eoms Ui Lymma S opwioyllas drgiy O
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Gl iz il pand
Fire Pump Test and Operation

Gl Cliidaey Lg8ilad cuay Al 4dl) cilda) 58N
Oluaelly Gyl duie o G, JKad (@19 HleVb st o duuds) ilslyd G Load
A4SV ol e RIEAROC IR PSWIN| C)SJ\N\ CJL>3JUSU.A éf_,z)\ Buan Hlas duad LS)’"S”

eeasat)l > Rated Head wshlas)l laiyall 9 Rated Flow Rate (38uill Jase ass oo1-1

Y dais Uglass degdll 0da dic 9 Cgllaall 330l Jdas (o % 150 (&> G35 Jdae Jass O1-2
plail Cgllaall Jassall (e % 65 e Ja

Lodic Al p3HD drowauatl) dodl (30 %140 eShut off head Jass Wi Y o -3
Q=0 G3d! Jdae 0550

2890JU Lgaadai (o WSy Clieaall (ol Performance Curve (e by &l ode gadad oy
Jiczdlls ehlasyl sl

Technical requirements that must be met with fire pumps

When choosing a fire pump the following requirements must be met:

1- The Rated Flow Rate and the required Rated Head pressure shall be given
according to the design

2-To give a flow rate of up to 150% of the required flow rate, and at this value
gives a pressure not less than 65% of the required design and system operated
pressure

3- Shut off pressure must not exceed 140% of the design value, which is the case
when the flow rate Q=0.

These conditions are applied to the Performance Curve of the pumps and ensured
that they are applied on site during tests and operation

S ———————— ==
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Pump' Performance Curve <lidaall £)8Y) Aaie 2 L
0l lais @b ro Wluaell (e dledd (80l Yo @ud (o e AMA| s g0 (S (souiall 90
Dleaal) daiasll 880 OlegIlS § govall e e Jgsand] oSarg ool

Pump Performance Curve shows the relationship between the flow rate values of
water from pumps and the pressure values of this water.

H » H shut off head
Q=0

design point
reated point

Hp

gl Hada o5l 3

Pump Head.&uaell baiss e Jiadg duwlJl el,all
Pump Flow.dswaedl 3345 jlddoe Jiedy 4.asYl 8¢l,a))

dod B 380l doid ) LS il (8T cduunSe A8Me sowiall 10 (e (38Ul Lnisall yu 45Dl
A B3 el @ Jasall 090 JUWL Gaue 3801 0950 ledie Dliad uSally asuiall

Pump Performance Curve

The vertical reading represents the pump head pressure.

The horizontal reading represents the amount of pump flow.

The relationship between pressure and flow on this curve is an inverse relationship,
meaning that the higher the flow value, the lower the pressure value, for example,
when the flow is zero, therefore, the pressure is at its highest reading.

S ———————— ==
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§ &) glad

Juae) ddeall lelya)l e Jguaml Test Line paxall as plasciuwl @buaall slol jaxd
dUJSubqa.oJ‘ el oo 98 b o Olelydll od d3ylaeg ¢« Headdassallg Flow (394!

Aol oy (aBgall (§ L) 39290 el wn&wyym slxall 336 @Ml ﬁ}m («]
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oAl Ul dadusall olull duS e

Water Flow Meter and Gate Valve ( :i'ést lihe)
Flow Meter 333l uldo day 92 gall uaeall UM (1o da8usell slaall S @Sl o2 v
Belyd ey g3 9 dutlyll Al elol Luldd 3l ilelyd G Jsb Gy Lzl las e
: JWE g dblaal Pressure Jaill

33y Jaiyall oo S plail) dearesadd] ol dis
91 Josa) alaall Aoyl die
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Steps to check the performance of firefighting pumps

Check the operational performance of the pumps using the Test Line to obtain the
actual readings of the flow rate and head pressure for the three pumps, and
compare these readings with the pumps’ performance curve as follows:

First, we close all valves on systems discharge, so that only flowing water goes to
the pump test line.

Before taking the required readings, we completely open the first valve on the
test line so that it does not affect the amount of water flowing during the test.

The amount of water flowing is controlled through the valve located after the
flow meter on the test line, where we take three flow readings to measure the
performance of the main pump and record the corresponding pressure reading as
follows:

When Q=0.
At the system's design values for both pressure and flow.
At the maximum value of the flow rate

By determining the pressure values and operational flow rates of the pumps,
knowing the design or operational pressures and flow rates, and comparing them
with the performance curve of the pump.

After completing the inspection, we completely close the valve on the test line
and open the main network valves

S ———————— ==
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Test for Design Flow Rate , Pressure

33! SYine 0!8 dlde das 32 gl Guameall UM o bluadl Gl g LSy (Sl oy

ok GPM 500 385 Juxe o )b 7 8l Ggllaall lassall o dll § Jlall Juaws e
Flow Meter 33331 Y 0cly8 slie day g2 gall Guaseadl IS (10 oleadl &S ulid) (Sl

Glalde IS o dradd oo WSy Slsuaall Jaidd Wlog) e Jaigall ocly3 el dn o
CHESEIN PP VIV PN PEUNZY N ]

Al presatll ldhaie g (33195 W@l lgade Jguamdl @3 (I lslyall a8t oy 3 amy

Firest Step: Test operation of pumps to the required pressure value and flow
rates as per design water flow are controlled through the valve located after the
flow rate water meter at fire pump test line

R R ——————————
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plaall OU el B 535 bl Jas sl Cadom Ol Sy Jaiys (9adl Ol (pe USTI 1ALl 3 ghadl)
izl allanll Jpaadll aisall e % 140 o i Y Al

Test for Flow Rate Zero & H snutof Pressure < 140 % System Design

MODEL G- 4504
500 PSI —W.P.
. S/N: 5239 22F

i £U3) (330) )me elyB sl day 3929001 Guaeadd JaBUI GUEYT UM (00 el o2
Al s> e aigall oslyd el e Jguamly colsuadll

e aiall Glolisg sbygSl Glog) o lale Jguasl qine 31 85,81 dogd dnrlye
Z\w M‘ Lasll a.ﬁé:é ot OBl

Jasall JUeS dsllaall deopasail] @adll Glean jlas sl dislud! 8)gaall b 90 92 WS
<38 Churn Pressure & Head Shutoff lass oclyd 98 GPM 500 (3945 Judaeg yb 7 wglladll
NFPA 20 wlbliil caws pllaid) Cglladdl Jasall dad (0 % 140 e Lo Y 03) 929 5L 8.1

Second Step: Ensure that the maximum shut of (churn ) pressure does not exceed
140% of the required system pressure by completely closing the valve located
after the flow rate meter while the pumps are running and obtaining the highest
pressure reading that can occur in the network.

S ———————— ==
44

Eng. Khaled Mohsen www.mcp-academy.com



MCP =ngineering Academy \ S

KEEP LEARNING TO ACHIEVE YOUR GOALS
==t w1 s e
@ WWW.MCP-ACADEMYCOM @ INFO@MCP-ACADEMYCOM @ +201017923307

Jis Y allal) Lglaall e % 150 dasds 3305 Jkang Ol Crgd Jic po ST 14BN B ghadl)
MM\M‘&A%65&A¢§&M|

Test for Flow Rate 150 % Design & Pressure > 65% System Design

"‘

pelyd iz ol (3> 33u] Yo Sl day omall b ldias (Sl UM 0 el o
ezl g duososadd! Flow Rate (380! oo (0 % 150 deud (S9lud (394 OVdre (wlid dlusy
3] Guapnnaill Doginall b da aisylied 031 10 die Jarsall sl

Jasall JUeS sllaall deasasail] @adll Gluian jlas sl dislud! 8)gaall b g0 92 WS
Olelyd e GPM 750 oy obuall 0L dll> (§ @516 GPM 500 (3845 Jaeg )b 7 o gllaall
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Third Step: Ensure that when flow and flow rates occur at 150% of what is
required for the system, the pressure is not less than 65% of the network’s design
pressure by controlling valve opening after the flow meter when a reading
recorded equal to 150% of the design flow rate, recording the pressure readings.
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Fire Pump at High Rise Building
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NFPA 101 458 s High Rise Building &) s (il iy as

Sgiun (331 (B (15 23) a3 75 (e xST Ll oty 21 Hlgad! glahyl 4d 0555 bl (2
slabl Ohluwy ©LSyel
8.8.87.7% High-Rise Building. A building where the floor of

an occupiable story is greater than 75 ft (23 m) above the
lowest level of fire department vehicle access. (SAF-FUN)
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Fire Storage Tanks
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~ References galell Al

NFPA 20 Standard for the Installation of Stationary Pumps for Fire Protection

Pump Performance and technical requirement

6.2% Factory and Field Performance.

6.2.1 Pumps shall furnish not less than 150 percent of rated

capacity at not less than 65 percent of total rated head. (See

Figure A.6.2.)

6.2.2 The shutoff head shall_not exceed 140 percent of rated
head for any type pump. (See Figure A.6.2.)
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>7Cehtrifu-g.al Fife Pump Flow Rate Capacities

A Table 4.10.2 Centrifugal Fire Pump Capacities

___=pm L min | gpm L min
25 95 1.000 3.785
50 189 1.250 4.731

100 379 1.500 5.677
150 568 2.000 7.570
200 757 2.500 9.462
250 946 3.000 11,855
300 1.136 3.500 13,247
400 1.514 4.000 15,140
450 1.703 4.500 17.032
500 1.892 5.000 18,925
750 2.839

» Vertical Turbine Fire Pump Application

Chapter 7 Vertical Shaft Turbine—Type Pumps

7.1*% General.

7.1.1% Application. Where the NaiGRSHFRRNNSNGSEaicaNsEIswa
iheaaiseiaFgeaillE igsE cecnterline and the water supply pressure is

imsufficient to deliver the water to the fire pump, BIREEEERN

> Deisel Fire Pump Daily Tank Calculation

A.11.4.1.2 The quantity 1 gal per hp (5.07 L. per kW) is e uiv-
alent to 1 pint per hp (0.634 L. per kW)

Where prompt replenishment of fuel

supply 1s unlikely, a

reserve supply should be provided along with facilities for
transfer to the main tanks.

e ————————— ==
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> FueI System for Dlesel Engine

Installed Mounted on engine

Outside screened —— r~Level indicator
locally by manufacturer

weather vent | T Low level switch

{ Fill cap, outside [ in. (1.6 mm)]

‘; J" mesh removable wire screen

/

| | 12in. (305 mmM)  Fyel return®
l (fuel return pump can
L be necessary for
Separate supply and retum 5% volume for | | some engines)
as far as possible to prevent Y|  ©xpansion ‘
direct recirculation Checkd
‘ | ‘ ~Manual cock valve® valve Sec?"?daryc .
v fuel Storage tank | locked open \ — Flexible er Injectc
Active fue (proferably inside / \ | connection
maintenance|  50% tank pump room) v \ | Engine
system volume i _Fuel pump centerline \ | F fuel
(optional) } 5% volume for sump y Condensate supply
Outlet _ Inlet & it Fuel line protection® drain LPump
Install at height \ i
per manufacturer \ \ (where needed) P';'lm:lrl’y
) ) Pitch drainend |
1 ;]nA (25.? mtr,nje},gr?n} valve - down Yain. perft \ Flexible
when not su o freezing (635 mm per m) \Interstitial space supervisory signal connaclion
1 in. (25.4 mm) drain plug when double wall tank is provided Condensate drain

when subject to freezing

3size fuel piping according to engine manutacturer’s specifications.

"Em:essh.»el can be returned to fuel supply pump suction, only if recommended by engine manufacturer

csecondary filter behind or before engine fuel pump, according to engine manufacturer's specifications.
9check vaive in retum only as required by engine manufacturer.

AFIGURE A.11.4.4  Fuel System for Diesel Engine-Driven Fire Pump.

Fire Pump Room Requirement
» Room Lighting

4.14.4 Normal Lighting. Artificial light shall be provided in a
pump room or pump house.

4.14.5 Emergency Lighting.

4.14.5.1 Pump rooms shall be provided with emergency light-
ing.

4.14.5.2 The intensity of illumination in the pump roomd(s)

shall be 3.0 ficandles (32.3 lux), unless otherwise specified by a
requirement recognized by the authority having jurisdiction.

4.14.5.3 Ftnorgencv lights shall not be connected to an
engine-starting batterv.

capable of maintain-
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ainment Permitted and Required Clearanc

=

> Rodm Cén

4.14.1.1.2% Except as permitted in 4.14.1.1.3, indoor fire
pump rooms in non-high-rise buildings or in separate fire
pump buildings shall be phyvsically separated or protected by
fire-rated construction in accordance with Table 4.14.1.1.2.

4.14.1.1.3% Fire pump units supplving a local application fire
protecuon system(s) shall be physically separated from the
hazard being protected in a manner that will prevent a fire
associated with the hazard from directly exposing the pumping
unit

4.14.1.1.4 The locaton of and access to the fire pump room
shall be preplanned with the fire deparunent.

4.14.1.1.5% Except as permitted in 4.14.1.1.6, rooms contain-
ing fire pumps shall be free from storage., equipment. and
penetrations not essential to the operation of the pump and
related components.

4.14.1.1.6* Equipment related to domestic water distribution
shall be permitted to be located within the same room as the
fire pump equipment.

4.14.1.1.7 The pump room or pump house shall be sized o fit
all of the components necessary for the operauon of the fire
pump and to accommodate the following:

By Clearance between components for installation and main-
tenance
% Clearance between a component and the wall for installa-
tion and maintenance
8 Clearance berween energized electrical equipment and
other equipment in accordance with NFPA 70
LEZ, Orientation of the pump to the suction piping to allow

compliance with 4.16.6.3

» Room Ventilation

4.14.6 Ventilation. Provision shall be made for venulauon of a
pump room or pump house.

» Room Heat

4.14.3 Heat.

4.14.3.1 An approved or listed source of heat shall be provi-
ded for maintaining the temperature of a pump room or pump
house, where required, above 40°F (4°C).

R R ——————————
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» Rddm Dﬂrainag”e

L g

4.14.7* Drainage.

4.14.7.1 Floors shall be pitched for adequate drainage of
escaping water away from critical equipment such as the pump.
driver. controller, and so forth.

4.14.7.2 The pump room or pump house shall be provided
with a floor drain that will discharge to a frost-free locaton.

Room Protection
» Room Hazard Classification

4.14.1.4 Fire Pump Buildings or Rooms with Electric Drivers.
For buildings that are required to be sprinklered, fire pump
buildings or rooms enclosing electric fire pump drivers shall be
protected with an automatc sprinkler system installe i
accordance with NFPA 13 as an

4.14.1.3 Fire Pump Buildings or Rooms with Diesel Engines.
Fire pump buildings or rooms enclosing diesel engine pump
drivers and day tanks shall be protected with an automatic
sprinkler system installed in accordance with NFPA 13 as an

» Room Fire Rated Construction Requirement

4.14.1.1.Z7 L.Xcept as permitted m 4.14.1.1.35, mdoor nre
pump rooms in non-high-rise buildings or in separate fire
pump buildings shall be physically separated or protected by
fire-rated construction in accordance with Table 4.14.1.1.2.

Table 4.14.1.1.2 Equipment Protection

Pump Room. Building(s) Exposing Required
House Pump Room House Separation
Nort sprinklered Nort sprinklered 2 hour fire-rated
Nort sprinklered Fully sprinklered or
Fully sprinklered Nort sprinklered 50 fr (15.3 m)

1 hour fire-rated
Fully sprinklered Fully sprinklered or
50 ft (15.3 m)

e ————————— ==
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Fire Pump Valves

» Pump Suction Line
4.16.6* Installation.

4.16.6.1 General. Suction pipe shall be laid carefully to avoid
air leaks and air pockets, either of which can seriously affect
the operatuon of the pump.

4.16.10* Anti-Vortex Plate. Where a tank i1s used as the
suction source for a fire pump, the discharge outlet of the tank
shall be equipped with an assembly that controls vortex flow in
accordance with NFPA 22.

Tank interior

Aunti—wor teoc
Plate

|
——
1
‘1—‘;
0
|

C(ryuirsirTsesrey e
2D = 2D)
: <z
- i
Pimirmeaarmy Yol o
S in. whichewver
s greaternr
_ - a -
I o

Tank bottorm
For S umniit=s=, 1 im. — 25 <3 rmwr.

FICCURE A.2.16.10 Aanti-Vortex Platae Assoarnbhiv.

» Pump Suction Valves
4.16.5* valves.

4.16.5.1 _A listed outside screw and voke (OS&Y) gate valve
shall be installed in the suction pipe.

» Pump Automatic Air Release Installation

6.3.3 Automatic Air Release. '

6.3.3.1 Unless the requirements of 6.3.3.2 are met, pumps that
are automatically controlled shall be provided with a listed

Lloat-operated air release valve having a nominal 0.50 in.
(12.7 mm) minimum diameter discharged to atmosphere.

54
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» VaIVes Sﬁpérvis'ion Method

4.18*% Valve Supervision.

4.18.1 Supervised Open. Where provided, the suction valve,
discharge valve, bypass valves, and isolation valves on the back-

flow prevention device or assembly shall be supervised open by
one of the following methods:

(1) Cenual station, proprietary, or remote station signaling
service

(2) Local signaling service that will cause the sounding of an
audible signal at a constantly attended point

(3) Locking valves open

(4) Sealing of valves and approved weekly recorded inspec-
tion where valves are located within fenced enclosures
under the control of the owner

4.18.2 Supervised Closed. Control valves located in the pipe-
line to the hose valve header shall be supervised closed by one
of the methods allowed in 4.18.1.

» Pump Discharge Pressure Relief Valves (Case of Required)

4.20 Relief Valves for Centrifugal Pumps.
4.20.1*% General.

4.20.1.1% Pressure relief valves shall be used only where specif-
ically permitted by this standard.

4.20.1.2 Where a diesel _engine fire pump is installed and
where a total of 121 percent of the net rated shutoff (churn)
pressure plus the maximum static suction pressure, adjusted
for elevation, exceeds the pressure for which the system
components are rated, a pressure relief valve shall be installed.

» Relief Valve Installation Requirement

4.20.9 Shutoff Valve. A shutoff valve shall not be installed in
the relief valve supply or discharge piping.
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4.20.6.3 Relief valve discharge piping returning water back to
the supply source, such as an aboveground storage tank, shall
be run independently and not be combined with the discharge
from other relief valves.

N 4.20.6.4 Relief valve discharge piping from a single fire pump
returning water back to the supply source shall be permitted to
be combined with fire pump test piping downstream of any
control valve in a manner that complies with 4.20.6, 4.22.2 and
4.22.3.

' 4.13 Circulation Relief Valve.
4.13.1 General Requirements.

4.13.1.1% Where an electric variable speed pump is installed,
the automatic circulation relief valve shall open at the mini-
mum speed.

4.13.1.2 Unless the requirements of 4.13.1.8 are met, each
pump(s) shall have an automatic relief valve listed for the fire
pump service installed and set below the shutoff pressure at
minimum expected suction pressure.

4.13.1.3 The valve shall be installed on the discharge side of
the pump before the discharge check valve.

4.13.1.3.1 For multistage multiport pumps. the automatic
circulation relief valve shall be installed before the discharge
check valve for the last port and set below the churn pressure
of the first port.

4.13.1.4 The wvalve shall provide sufficient water flow to
prevent the pump from overheating when operating with no
discharge.

» Relief Valve Installation Location

- 4.20.3 Location. The relief valve shall be located between the
pump and the pump discharge check valve and shall be so
attached that 1t can be readily removed for repairs without

disturbing the piping.
4.20.4 Type.

4.20.4.1 Pressure relief valves shall be either a listed spring-
loaded or a pilot-operated diaphragm type.

R R ——————————
56

Eng. Khaled Mohsen www.mcp-academy.com




- 00060

MCP =ngineering Academy
KEEP LEARNING TO ACHIEVE YOUR GOALS
1 ey -
WW.MCP-ACADEMY.COM @ INFO@MCP-ACADEMYCOM @ +201017923307

» Rélief Valve Séttiné Pressure

4.20.1.3.1 Where an electric variable speed pump or diesel
pressure limiting driver is used, the pressure relief valve shall
be set to a minimum of 10 psi (0.68 bar) above the set pressure
of the variable speed pressure limiting control.

» Pressure Sensing Line

4.32* Pressure Actuated Controller Pressure Sensing Lines.

4.32.1 For all pump installatons, including jockey pumps,
each controller shall have its own individual pressure sensing
line.

4.32.1.1 Every multistage multiport pump for each discharge
port shall have its own individual pressure sensing line connec-
ted to the fire pump controller.

4.32.1.1.1 The pressure maintenance pump controller for
cach discharge port shall have its own individual pressure sens-
ing line.

4.32.2 The pressure sensing line connection for each pump.
including jockey pumps, shall be made between that pump's
discharge check valve and discharge isolation valve.

4.32.3% The pressure sensing line shall be brass, rigid copper
pipe Tyvpes K, 1., or M, or Series 300 stainless steel pipe or tube,
and the fittings shall be of 5 in. (15 mm) nominal size.

» Fire Pump Test Line

 4.22 Water Flow Test Devices.
4.22.1 General.
4.22.1.1% A fire pump installation shall be arranged 1o allow

the test of the pump at its rated conditions as_wegll _as the
suction supply at the maximum flow available from the fire

pump.
P R St
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> Test L|ne Flow Meter Requirement

4.22.2 Meters and Testing Devices.

4.22.2.1% Metering devices or fixed nozzles for pump testung
shall be listed.
4.22.2.2 I\Ictcrlng dcvlccs or ﬁ\cd no77lcs Sh'lll bc c1 1blc of

water flow of i

/ ,/@ N —_—
, N S
____N N
> > |5x N EPIAL o5 e . —u
| l-==-u S ENCRY

&} 2

e

1 Aboveground suction tank 9 Horizontal split-case fire pump

2 Entrance elbow and square steel 10 Automatic air release
vortex plate with dimensions at 11 Discharge gauge
least twice the diameter of the 12 Reducing discharge tee
suction pipe. Distance above the 13 Discharge check valve
bottom of tank is one-half the 14 Relief valve (if required)
diameter of the suction pipe with 15 Supply pipe for fire protection
minimum of 6 in. (152 mm). system

3 Suction pipe 16 Drain valve or ball drip

4 Frostproof casing 17 Hose valve manifold with

5 Flexible couplings for strain relief hose valves

6 OSA&Y gate valve (see 4.76.5 and 18 Pipe supports
A.4.16.5) 19 Indicating gate or indicating

7 Eccentric reducer butterfly valve

8 Suction gauge

A FIGURE A.6.3.1(a) Horizontal Split-Case Fire Pump
Installation with Water Supply Under a Positive Head.
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» \./érvticaI”Turb‘i'ne Pﬁnps Valves

Hose connection gate valve
Relief valve B
Air release

Hose valves
preferably
located
outside

Discharge gauge

Discharge
check

Hollow
shaft
electric
motor

pe—peme=_/ B
head — 7

—

Drain valve
or ball drip

Discharge tee

Discharge
gate valve

Column pipe ——

Static water level before pumping

% Pur;nping wate; Ievel_at 15_0 per_cent
Pump bowwl o of rated pump capacity
assembly - - - - - -

Suction nozzle Minimum
submergence
Basket suction 10 ft (3.2 m)

sStrainer \%

(alternate

conical strainer)

Note: The distance between the bottom of the strainer and the bottom

of thhe wet pit should be one-half of the pump bowl diameter but not less
than 12 in. (305 mm).

FIGURE A 7.2.2_.1
i<» i A

Vertical Shaft Turbine—Tyvpe Pump

Fire Pump Setting and Operation

(4)  Fare Pump Settings. The fire pump system, when started by
pressure drop, should be arranged as follows:

(a) The jockey pump stop point should equal the pump
churn pressure plus the minimum static supply
pressure.

(b) The jockey pump start point should be at least
10 psi (0.68 bar) less than the jockey pump stop
point.

(c) The fire pump start point should be 5 psi (0.34 bar)

less than the jockey pump start point. Use 10 psi
(0.68 bar) increments for each additnonal pump.

(d) Where minimum run times are provided, the pump
will continue to operate after attaining these pres-
sures. The final pressures should not exceed the
pressure rating of the system.

(e¢) Where the operating differential of pressure

switches does not permit these settings, the settings

should be as close as equipment will permit. The
settings should be established by pressures observed

Oon test gauges.
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NFPA 2-2' éténdérd for Water Tanks for Private Fire Protegtfc;n

» Water Tank Material for Fire Pump

4.4 Tank Materials.

4.4.1 Materials shall be lmited to steel. wood, concrete,
coated fabrics, and fiberglass-reinforced plastic tanks.

4.4.2 The elevated wood and steel tanks shall be supported on
steel towers or reinforced concrete towers.

Fire Water Tank Component and Requirement
» Anti-Vortex Plate

' 14.2.13% Anti-Vortex Plate Assembly.

14.2.13.1 The discharge outlet for every suction tank shall be
equipped with an_ant-vortex plate assembly.

14.2.13.2% The assembly shall consist of a horizontal steel
plate that is at least twice the diameter of the outlet on a long
radius elbow fitting, where required, mounted at the outlet a
distance above the bottom of the tank equal to one-half the
diameter of the discharge pipe.

14.2.13.3 The minimum distance above the bottom of the
tank shall be 6 in. (152 mm).

» Water Tank Overflow

14.6 Overflow.

14.6.1 Size. The overflow pipe shall have a capacity greater
than the fill connection but shall not be less than 3 in.
(75 mm) throughout.

14.6.2 Inlet.

14.6.2.1 The inlet of the overflow pipe shall be located at the
top capacity line or high waterline.

14.6.2.2 The inlet also shall be located at least 1 in. (25 mm)
below the bottom of the flat cover joists in a wood tank, but
shall never be closer than 2 in. (50 mm) to the top of the tank.

S ———————— ==
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> Water TankmFiIIi‘ng Lie Requirements

14.4 Filling.

14.4.1 A permanent pipe connected to a water supply shall be
provided to fill the tank, except as provided in 14.4.1.1.

14.4.1.1 Where a permanent water supply is not available to
refill the tank, an approved plan shall be permitted for
manually refilling the tank.

14.4.1.2 During the time that the tank does not have sufficient
capacity to meet the demand of the fire protection system(s),
the impairment procedures of NFPA 25 shall be followed.

14.4.2 The means to fill the tank shall be sized in accordance
with 4.2.1 .4.

14.4.3 The tank shall be kept filled, and the water level shall
never be more than 4 in. (102 mm) below the designated fire
service level.

14.4.4 The filling bypass shall be kept closed when not in use.

» Water Tank Drain

14.7.4 Tank Riser Drain.

14.7.4.1 A drain pipe of at least 2 in. (50 mm) that is fitted
with a controlling valve and a % in. (13 mm) drip valve shall be
connected into the tank discharge pipe near its base and on
the tank side of all valves.

» Water Tank Sump Pit

15.1.8% Pit Drain. A sump and drain shall be provided wher-
ever a sewer 1s available or where soil conditions make the
arrangement possible.

S ———————— ==
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» Wéfer 1:an-k Sénsrs (Case of Required)

14.9 Sensors.

14.9.1 Provisions shall be made for the installation of sensors
in accordance with NFPA 72 for two critical water temperatures,
two critical water levels, and two critical pressure readings (for
pressure tanks only).

14.9.2 Where supervision is required, supervision shall be
provided as follows:

(1) Water temperature below 40°F (EERG)

(2) Return of water temperature to 40°F 4.45CH

(3) Water level 3 in. (76.2 mm) (pressure tanks) or 12 in.
(300 mm) (all other tanks)

(4) Return of water level to normal

(5) Pressure in pressure tank 10 psi (@ ]

(6) Pressure in pressure tank 10 psi (ESIRPEIAbove norma

Fire Water Tank Test and Inspection

» Concrete Tank Leakage Test

17.7.1 Leakage Testing. On completion of the tank and prior
to any specified backfill placement at the footing or wall, the
test specified in 17.7.2 through 17.7.4 shall be applied to

ensure watertightness.

17.7.2 Preparation. The tank shall be filled with water to the
maximum level and left to stand for at least 24 hours.

17.7.3 Measurement. The drop in liquid level shall be meas-
ured over the next 72-hour period to determine the liquid
volume loss. Evaporative losses shall be measured or calculated
and shall be deducted from the measured loss to determine
whether there is net leakage.

17.7.4 There shall be no measurable leakage after the tank is
placed in service.

e ————————— ==
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» GRP Tank Leékage i’est

17.9 Fiberglass-Reinforced Plastic Tanks — Hydrostatic Test.

17.9.1 After the excavation hole is backfilled to the bottom of
the influent and effluent piping, influent and effluent piping
shall be sealed off with watertight caps or plugs.

17.9.2 The tank shall be filled with water up to 3 in. (76 mm)
into the access openings.

17.9.3 The water shall be allowed to stand in the tank for a
minimum of 2 hours.

17.9.4 The tank shall be examined for leakage or drop in
water elevaton.

17.9.5 1If the water level drops, plugs or caps sealing off piping
shall be checked to see that they are tight.

17.9.6 If tightening is required, more water shall be added to
fill air voids back to the standard testing level.

17.9.7 The tank shall show no visible sions of leakage, and the
water level shall stabilize within a 2-hour test period.

17.10 Disposal of Test Water. The owner's representative shall
provide a means for disposing of test water up to the tank inlet
or drain pipe.

» Anti-Vortex Plate Inspection Requirement

17.11.1 After completion of the tank construction, and before
filling the tank with water, the anti-vortex plate shall be inspec-
ted.

17.11.2 The inspection shall verify that the horizontal steel
plate and long radius elbow meet the requirements of 14.2.13.2
and are installed in accordance with 14.2.13.3.

17.11.3 The inspection results shall be included in the written
report specified in 17.1.2.

e ————————— ==
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NFEPA 13 Standard for the Installation of Sprinkler Systeg |

» Water Supply Duration Requirement

Table 19.2.3.1.2 Hose Stream Allowance and Water Supply
Duration Requirements for Hydraulically Calculated Systems
Total Combined
Inside and
Inside Hose Outside Hose =
Duration
gpm L/min gpm L/min (minutes)
mighmbazana | 0. 50, or 0, 190, 100 380 :
100 or 380
Ordinary 0, 50, or 0, 190, 250 950
hazard 100 or 380
50, or 0, 190, 1900
100 or 380

| Table 19:2:201 Water Supply Requirements for Pipe Schedule
Sprinkler Systems

Minimum
Residual Acceptable Flow at Base of
Pressure Riser (Including Hose
Oy Required Stream Allowance) D —
Classification psi bar gpm L/min (minutes)

Light hazard 15 1 500-750 1900-2850 30 or 60

20 850-1500 3200-5700 60 or 90

thanks for your interest

Eollow iis 3 MCP Engineering Academy
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