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[ fire extinguisher }
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6.1.3.8 Installation Height.

6.1.3.8.1 Fire extinguishers having a gross weight not exceed-
ing 40 1b (18.14 kg) shall be installed so that the top of the fire
extinguisher is not more than 5 ft (1.53 m) above the floor.

6.1.3.8.2 Fire extinguishers having a gross weight greater
than 40 1b (18.14 kg) (except wheeled types) shall be installed
so that the top of the fire extinguisher is not more than 3% fi
(1.07 m) above the floor.

6.1.3.8.3 In no case shall the clearance between the bottom
of the hand portable fire extinguisher and the floor be less
than 4 in. (102 mm).
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{LPipe in firefighting ]
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seamless pipe (black steel)
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— Bending pipe
e All pipe (R=12D) and (D) is the pipe diameter

e Inblacksteel (D =2"1 - R =6D)
e Inblack steel (D =2.5"T — R=5D)

[r Hangers ]

(Trapeze Hangers) sl s o Galad <l 5l 5 Jaalail) (e dilisn 1SS 2250

Table 9.2.2.1(b) Maximum Distance Between Hangers (m)
Nominal Pipe Size (mm)
20 25 32 40 50 65 80 90 100 125 150 200

Steel pipe NA 8.7 3.7 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6

except

threaded

lightwall
I'hreaded NA 9.7 AT § 3.7 3.7 3.7 3.7 NA NA NA NA NA

lightwall steel

pipe
Copper tube 2.4 2.4 3.0 3.0 3.7 3.7 3.7 4.6 4.6 4.6 4.6 4.6
CPVC L7 1.8 2.0 2.1 2.4 . 3.0 NA NA NA NA NA
Ductile-iron NA NA NA NA NA NA 4.6 NA 4.6 NA 4.6 4.6

pipe
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MOdUIUS (oams Loy (535 suilall Jlad s AV 5 il fp Adlall casa o (56855 45l 1) dlad) Wil

Nominal Diameter of Pipe Being Supported — Schedule 40 Steel

Span  (ft) 1 1.25 1.5 2 2.5 3 3.5 1 5 6 s 10

0.0

0.1 a.11 r12 014
0.1s
0.20

o1l
0.1
017

0.13 .15
07
0.2
.20
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O
o.
O

0.«
0,99
1.04

(rod) i)yl ila W ity 5 40 ) 310 alas U schedule ) <US s modulus J) b o &5

Table 9.1.1.7.1(b) Awvailable Section Modulus of Common
Trapeze Hangers (in.%)

Pipe
Modulus Modulus

in. T (in.*) Angles (in.) (in.™)

Schedule 10
1 25 0.12 1% = 1% = 3o 0.10
1v4 32 0.19 2= 2 o= LG 0.13
1v% 40 .26 2 1V = Hie 0.18
2 5 .42 2 = 2 x ¥ie 0.19

24 0.69 2= 2 o> LG

3 1.04 218 = 1We = 3o 0.28
BLe 1.38 L4 x 2 x Fie 0.29
4 1.76 2 x 2 x Hie 0.30
5 3.03 24 = 2 % Hie 0.30
5 2= 2 o= B 0.35
Do DG VG 0.39
3 x 2 x Ha 041

Schedule 40
1 25 0.153 3= 240 = Fio 0.43
1L 32 0.2 3 = 3 = ¥ie 044
1% 40 0 214 = 24 % e 048
2 50 B2 = Ve 0.54

8 gulall Hlad 33yl e @by (rod) i) sl il U Sy

Table 9.1.2.1 Hanger Rod Sizes

Pipe Size Diameter of Rod

in. mm in. mm

Up to and 100 ¥ 10
including
4

5 Yo 12

6

8

10 250 ] 16

12 300
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ﬂ Suction line ]

— Anti-Vortex plate+ (OS & Y) + Header+ Strainer+ Flexible connector +pressure

gage
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1. Anti-Vortex plate
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-
Tank bottom
For S1 units, 1 in. = 25.4 mum.

2. (OS & Y) outside screw yoke with Tamper switch
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G A e gy yall A sty s g g puladd) e 4uS 54 tamper switch J)
GBlra (undll

O Cum z Al o ef I da Dl a& 5y (sl LslaliHand Wheel sl ol 52 2ie daa ]
ol 7 site placall IS Lo 13) 43 jaa Leal) laill 3 jaar 5 Aol 3l 5 it o Jand Cua a8l 5 al)
Lotal ddas e IO e 138 5 Gl

' closed
opend

12




FIRE COURSE PREPARED BY \ ENG.MOSTAFA OMAR

3. Suction and discharge diameter
gpm J) A slaay @l g AU 3 6SI Jgan JOA (0 ol 3 gl phad paat oy |

Table 4.27(a) Summary of Centrifugal Fire Pump Data (U.S. Customary)

Minimum Pipe Sizes (Nominal) (in.)

Relief Valve Number and Size Hose Header
Discharge®  Relief Valve  Discharge Meter Device of Hose Valves Supply

a,b,c

Pump Rating (gpm) Suction’

25 1 | Y% 1 1% 1—1% 1
50 1% 14 1% 1% 2 1—1% 1%
100 2 2 1% 2 % 1—2% 2%
150 2% 2% 2 2% 3 1—2% 2%
200 3 3 2 2% 3 1—2% 2%

4. Header diameter
ol sall ) alad) g a5 A oy J5uall s el e Aiadia B ) sule ki e yStheader J) kE
da gy (135 68-6-4-3-2.5-2-1.5-1.25-1) Gl 585 3 sial
el allal) flow J) 4eS s jokey pump (e SSHIS ISy
= Note
Ol Ay 10D e J& Y elbow suction header s dacaal) caa (s ddleall ) &5 () any
laminar A A diad sl Jgan
5. Strainer
L5 od I (e 8V 5 L) Jie st el jama o) (ol il e oLl ol Alla B LS 505
(ki slae jaae) () A (e el Haaa (S 13 Lgie elininY) Sy Lial 5 jilzas
Blicad) 5 Aamall e O ABlaall 685 0 el Adaall Cnadl lad e sliias oS il 3
il il 5 ) sule Hld a4 D Cua 10D oo JB Y
6. Flexible connector
stainless o ¢SOl dady il Jad e <l ) ja) pabiaial (a jan 45 jall dlia gl aS oy
Al sh il yidl Jod ¥ sl 43 Y Taall LB sl lall g steel

13
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U Discharge line ]

= (0OS &) + Header+ check valve+ Flexible connector +pressure gage
1. Check valve
ailadl) 5 uSall olai¥) o 380 il lld g damall jhdad e g osaale ume S ol
iaadl e

FIG, 126 - FIG. 126A
Flanged Ends

2. pressure gage
Akl aaca (sl jA) g sl s Guldl dlae |

 —

Sensing line ]

Cormtral Poanal

RPN R AP L L LV BE e
i

14
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S ey GIOA (I Glsumdl 3,k header ¢ 3smle A5 test line dwewis bi aa gy o
0S & Y Umina 03235 4l8 (S ja 5 flow meter Leale
J& Y oxy M 0s&Y JI Wl (5D) e Jui ¥ alé J) 0s&Y JIs flow meter o 2l o
(2D) o=

ﬂ PRV ]
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L Gooall dime JLadl 44 ]

Pl daiae Bl 83 85 e VoSl ks Qg, Hg s any
Qs, Hg el o o sthaall (58350 Jana g sl ani o) L]
J& Y Jaraa Uplant Al o6 die 5 Qg sthaall 3831l Jans (ga 150% (in (3835 Jane ol o) .2
Hg < sthall bzl (10 65% oo
Qmax = 150%Qg = Hpin = 65%Hg
araaill bz (10140% 22 Y Shut off pressure J) .3

Qmin = 0 = Hpix = 140%Hs

150 T T T T T T T T T
140 |-Shutoff Head capacity curve with T
-__-—____{/' steepest shape permissible
‘Flat- Head capacity
= I~ = a sad capacity curve
8 e 1 f f
= 100 | Rated total head -]
= F=——
= =
B \ == T
= Rated
= S S e S S S IR et i S 2 N
5 SO0
2
=
a
°s 50 100 150 200
Percent of rated capacity
PRV _Lis) 4
I C

AS 1 PRV o) (358 Wl s3a (5 40 5 alide auca sl Ll (SY 5 (lal 32L JAS 0 1aS 1S Ul Ll 5 58
Govne de s phiis g ddizaal e S IS Glie g Sle puall s cn J jall dAdiaall e
¥ Y5 PRV Jl zUisa Ja yast 2ba total pressure e e ol

Total Pressure = C * Psput off + Pstatic

= If total pressure < 12.1 (not required PRV) — D
= If total pressure > 12.1 (Accept PRV) Pstatic —ve

Where: msueso oy
Psiatic =2 l0cation of pump and tank

C—> constant (in case govner =1) (in case no ]

govner=1.21)

16



FIRE COURSE PREPARED BY \ ENG.MOSTAFA OMAR

[ Casing Relief Valve }
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[ Eccentric reducer

o) sell leldd (1 oS5 il laS g Adiaall CogSall 3 jalla & gan Jlil Baa) g Aga (e o glun (58

H Zone Control Station ]

Cross J) baa e dilaia ol )0 € 8 LeusS i oy Clalana s Gulas de sane e 5,0 ZCV JI
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DAl e adaly A A )03 ) sulal) a5 Cross Main Riser (e WS 524 ZCV J)

1wy ZCV Y e e dSaah Je
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[ Zone Control Station component ‘

1
2
3
4
5

OS & Y Gate Valve & Tamper Switch
. Check Valve (non return valve)
. Water Flow Switch (Flow alarm switch)
. Pressure Gauge
. Ball valve +slight glass

Air Release Valve

4.Way Breaching Inlet

Pump Starter Panel  Water Tank N ' “Spinkler Head

‘Cms main (Feed main)

branch lines

Riser
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Standpipe Size Size of Drain Connection
Up to 2 in. 3/4 in. or larger
21/ in., 3 in., or 31/, in. 11/4 in. or larger
4 in. or larger 2 in. only

;@J\.&d\ggh\d%w:\.ﬂ\.@\ J}AA”U..AL] o

T
4]
&l
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Sprinkler Systems J

Hazard classifications

1) Light Hazard
2) Ordinary Hazard (Group 1)
3) Ordinary Hazard (Group 2)
4) Extra Hazard (Group 1) (EH1)
5) Extra Hazard (Group 2) (EH2)
6) High Piled Storage
fodala e el b caiatll |
y Sl 5 JlaiaSU ALED o sl (1

@ 3 (S (0 3 sall Jlail (e Al 3 ) all S (2

(g laa (midia (gl pa lUal Jara s JLaiiDUL ALY o) gall (e Aliia 30aS Cum 348301 5 ) 5hadl) ]
5 shall @lli aii ) KLY
OSLal-ASl) Sluall-ailSallog sl Al Ca e aele GliiSall-dpalatl)  Jlall-go) 8l o
el 5 7 jual) Luda acle plain) cleliy & jluall-acUaally Gu slall

5y shaall elli it A GSLY) (e s Sl A siall AN 0l o sall (e Aliin LS
il g ASIYI-lalaall b g pliall auiiai- Jalaall-cl jladl (a jlaall g Sla) 2l o

S laa-J spdll jlie s glall ladite-calal) Cadaiill ) sadd) JApalal) by glesfl) pilian o ciliie |
A ladll el abeal) Aadlaan YY) 53 ea)

Al s Al S a5 ALl 48 o (5 gl (S g haa Alle (31 i) Jare Led 0l e (e 3 08 ClS
5 shaall
LAY mlias bl 5l gl Can 3800 5 jasll g 3l aladind (Sl o
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ﬂ Sprinklers ]

G o Lma dalie aid 8Ll e g Had s (ALE I =iy Gy sl g o)) a5 (il N dala s
slally glalay) alas s S aal g g elilaY) o o (ISl 5 shad

...............................................

Deflector
Frame

GlassBulb

Plug

1/2" Thread
or
3/4" Thread

1) Deflector
A sllaall Aalusall  Jaiy S U (liie dads JS5 e sl 58 e Jsise
2) Thread end + frame
LS amsn 5 ELE U A glial) gl)
sl 5 55 ) sulally (ELE N Jaa 55 a5 aBA (e (sl 6 3adl s GELE N Al (8 2 e sall I 2NN
il N had aasy (g3l Liayl
3) Plug or Cap
glass bulbd) Jladil xie ey g GELE N (e Blaall jluss gy (53l 6 ) g8 40k ]
4) Glass bulb
Gao~ Gigan die Byl all s ja s Al e jall

& s e (gl Cpams o 5 Cpma (b Cpme Jia 4 e il 0 3 ke glass bulb JV s
la ol

a0 Uikall temperature rating Y deas o (A OSall B s da o adi i (3 s Cagas die |
shall z A3 5 Hadiy (s eI Jaly Jilad) aadhy (S glass bulb e s ) sl
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ﬂ Sprinkler characteristics ]

1) Thermal sensitivity
2) Temperature rating
3) K-factor

4) Orientation

5) Special Service Conditions

)l da N Jsay die midll (8 (IS N 48 iy (g3l (g )l il (8 QLS N Dl de A5
(temp rating I o\l
: & thermal sensitivity J) dus (e QLIS ) ansi g |
1) Standard response
2) Quick response
e 3 oS standard J) Slala )l 8 5 oS glass bulb e & cpe 8l Gn 3810
quick J <lils

Quick Response Standard Response
; P! 79 8 BN

3 MM Bulb S

I u 5 MM Bulf
24

N

i
PLE
ARG
e
-
A
—
—
e

—_—

i (LS ) Q\&‘Lﬁd“%’lmddﬁﬂi% bulb J) (& 25> gall Jiludl Lanie A3 5 pallda )0 a5

3ed Coaidl) (LGN HLadl) gkl o e ey 435 (e 52 temperature rating J)s
temperature rating J cus (e Gkl

&k mix ceiling temperature J) GSall 3] ja da ) ol s e JUI Joaall JBa 00

s Julls 38 °C e 23 Y Sy alana (8551 allds 3 jeae iy canliall (aLa ) Laa)

68°C s yan A 3ga gall LY 5 77-57 (e 4=l temperature rating J) (il

21



FIRE COURSE PREPARED BY \ ENG.MOSTAF& OMAR

glass bulb J! color code 4 sua (ili ) IS Jsaall e

Maximum Ceiling

Temperature Temperature Rating Tem

T F C Classification Color Code Glass Bulb Colors
100 B 1510 5111 Ordinary Uncolored or black  Orange or red

150 66 175-2% T9-107 Intermediate White Yellow or green
pei] 107 250-300 121-149 High Blue Blue

30 149 35375 163-191 Extra high Red Purple

190 400475 204-246 Very extra high Green Black

5 W WS % Ulmbigh Orange Black
B‘Z W B 3 L'luah:gh 02:; B 57°C 68°C 79°C 93°C 141°C 182°C
. Kfactor
D0 783 A old) S (i sl ool Leia s iy (LS AaS e o ins Jalaa ]

Sl
Q

:>Q=1(\/§_>1<=ﬁ

Percent of
Nominal K-Factor Nominal K-Factor K-Factor Range K-Factor Range Nominal K-5.6
[gpm/ (psi)'/?] [L/min/ (bar)'/?] [gpm/ (psi)'/?] [L/min/(bar)'/?] Discharge Thread Type
1.4 20 1.3-1.5 19-22 25 Y% in. (15 mm) NPT
1.9 27 1.8-2.0 26-29 33.3 Y% in. (15 mm) NPT
2.8 40 2.6-2.9 38-42 50 Y% in. (15 mm) NPT
4.2 60 4.0—4.4 57-63 75 Y in. (15 mm) NPT
5.6 80 5.3-5.8 76-84 100 Y% in. (15 mm) NPT
8.0 115 7.4-8.2 107-118 140 7 in. (20 mm) NPT or
Y% in. (15 mm) NPT
11.2 160 10.7-11.7 159-166 200 Y% in. (15 mm) NPT or
% in. (20 mm) NPT
14.0 200 13.5-14.5 195-209 250 ¥ in. (20 mm) NPT
16.8 240 16.0-17.6 231-254 300 ¥ in. (20 mm) NPT
19.6 280 18.6-20.6 272-301 350 1 in. (25 mm) NPT
22.4 320 21.3-23.5 311-343 400 1 in. (25 mm) NPT
360 23.9-26.5 349-387 1in. (25 mm) NPT
400 26.6-29.4 389-430 1in. (25 mm) NPT

— K-factor increase as the orifice size of sprinkler increase
k=5.6 s%as 0.5 Jili U orifice size J) osSu (S abaza &

— K-factor according to ceiling Hight

* FM GLOBAL

CEILING 9-18 ABOVE 18

HEIGHT EI T m m

K-FACTOR 5.6 8 25.2
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O Casaia Ul (Y i el sa aian pe (il Al i) 822l 4 5Y as dege A ale
D Jpaall IR e s Undlly ey 5 am aama e (05 (LG

Table 8.3.2.5(c) Temperature Ratings of Sprinklers in Specified Residential Areas

Minimum Distance Minimum Distance
from Edge of Source to from Edge of Source to
Ordinary-Temperature Intermediate-Temperature
Sprinkler Sprinkler

Heat Source in. mm in. mm

Side of open or recessed fireplace 36 915 12 300

Front of recessed fireplace 60 1525 36 915

Coal- or wood-burning stove 42 1070 12 305

Kitchen range 18 460 9 230

Wall oven 18 460 9 230

Hot air flues 18 460 9 230

Uninsulated heat ducts 18 460 9 230

Uninsulated hot water pipes 12 305 6 155

Side of ceiling- or wall-mounted hot air 24 610 12 305

diffusers

Front of wall-mounted hot air diffusers 36 915 18 460

Hot water heater or furnace 6 155 3 75
Light fixture:

0 W=250 W 6 155 3 75

250 W—499 W 12 305 6 155

1) Pendant type
2) Up right type
3) Side wall type

)
@D
>
o
QO
=)
—
—
<
K=
@D

S OSLYL aalasiind i s il )5S deflector J)s Jiwdd slall (e o sSo & sl 12 8
PRI peE
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Cilalpall 5 aadiin s Jaudl & GuSlally padaeay o ef I elall Gl osSo g sl 1 4
) Vel da jlrciunall Caiull (368 (33 yall da8lSa 3y i adic 5 latise il Lgn 2 gy S CSLaY
AN o g 3l gan) il 5 o) latieal) Calld) (3sd 3y s AndlSa Jans
JURii AL 3 s (e £ sian ol Gl o
oA (A aadiny Jladuall il S 1 o
(80cm oo <l ) Jlaiusall il (968 Adlusall 1) yan e B lie Jladuall il GlS S o

e ila B 5 o Bl g1 5391 L a5 ey 3 LY 5 i il GBS )
Jaa ) 5 Ll ) olail 5 L (Seadla g Jailall

N\

{
+ Riser Nipple: Vertical piece of pipe between the main and branch line

g HANGER
/ RISER NIPPLE (Max. 4in.)
OUTLET FROM TOP
OF BRANCH PIPE
_—BRANCH PIPE
DROP -

.
~

REDUCER »
/ PENDENT SPRINKLER

Riser (e Lo agin Jay )l 24 5 Cross Main Pipe J) s siva séi 4 o585 Y Branch JI
oe 4eléi)l 2 5 Y Riser Nipple Jls (LS sl 5 a5 )l 585 aiai s S sNiipple

(.ams 10) 52 4
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ﬂ Sprinkler Distribution ]

Standard sprinkler

— Standard upright & pendant sprinkler
S Jsaall 8 LS5 ghadll da 53 o gy Al 5 (2lé ) US Lede Jomy 3 Aabisdl L Leg

unit | Light hazard Ordinary Extra hazard
hazard

Max. sprinkler protection

|_0 p 2 18.6 12.1 8.4
area (pipe schedule)
Max. sprinkler protection ,
area (hydraulic calc.) m 20.9 12.1 9.3
Maximum distance
between sprinkler m 4.6 4.6 3.7
Minimum distance between
sprinkler m 1.8 1.8 1.8

Al wiarg JAY) Ladanl o sn Y in a 1.8 (o8 DAY (LI (Lo dile BB
(R0 s 5 i e e i) (o 10) Ao (o Sl L2 o LB B
(e 2.3) LAY 5 AL M (o Lo Allsal) o o Tl (A ) (i Lo Rl (ool

e L=room length
e \W=room width

e X = distance between sprinkler, wall.

e 2X =distance between sprinklers.

o Minimum distance between

sprinklers is 1.8 m to avoid

intercooling.

25
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e X>4in.
o Minimum distance between sprinkler and wall is 4 in = 10 cm
e For upright sprinklers:
o For unobstructed ceiling 1 in. <Y <12 in.
o 10 Ll Us) (SY 5da g ] dala B8 I JBa Sl oz o
o Y = distance between deflector, ceiling

—

— for Small Rooms

o Small room exhibition limited to light hazard and have area < 74.3m2

AI‘OUHI
na.af.sp:A—sp=mm 1sp
4m Sm
1.5m Im
2m 2m 2.5m _l' 2.5m l. 2m

3m :~ lm

1.5m 1
1 false
correct
S5m 5

Im small room

Im l’ 3m ) lm 2m 23m ’ 27m m

lm

correct correct
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— Standard Sidewall sprinkler coverage

Light hazard Ordinary hazard
. Combustible Noncombustible Combustible Noncombustible
Unit . .. .. . - . o e
ceiling finish ceiling finish ceiling finish ceiling finish
Max. distance | ft 14 14 10 10
along the wall
(2x) m 4.3 4.3 3 3
ft 12 14 10 10
Max. room
I () |- 3.7 43 3 3
Ft2 120 196 80 100
Max.
protection
area m? 11.2 18.2 7.4 9.3

e L=room length
e \W=room width
e X =distance between sprinkler, wall.
o X>4in
e 2X =distance between sprinklers.

o Minimum distance between

sprinklers is 1.8 m to avoid

intercooling.
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e For sidewall sprinklers:
o H = distance between deflector, ceiling

o 4in.<H<6IN.

[ Pipes Diameter ]

sala s OSAll 5 ) shadll da 50 cawa e @lld Pipe Schedule 48k addiu jul sall jadl lual |
L-\Lﬁal.u:‘)n JJ.C} SJ}A:LAM

Lo ] s steel 3ok e Goall il o jlad & o

= Light hazard

Steel Copper
Pipe size (in)  No. of sprinklers  No. of sprinklers
1in. 2 2
1%in. 3 3
1% in. 5 5
2 1n. 10 12
2% 1n. 30 40
3in. 60 65
3%in. 100 115
4in. - e
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— for example

= Light hazard above and below ceiling

Steel Copper

Pipe size (in) No. of sprinklers No. of sprinklers

1in. 2 2
1Yin. 4 3
1%in. 7 5

2in. 15 18
2%in. 50 65

— for example
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dage Glaadl (1

OsS Glild ) 9aae c.zjez\bjal.&tﬁjgga Branch J) (Je LS 5 oSy il Hll sae G.méi «—
fa 01,25 Cpild ) DATHMa0 o 8 )5 ) sulall lad

da 5] 25 oili ) AT 30 ashy o) ki i Branch 10 J) e @lils )l sae o Al b«

a5 2 e Vudan2 5 (sS lala ) el 43y o 55y Al

(9) 1"®1'25".3 125"@ 15"@ 1_5"@ " 3 2"@ 2"@ on

2"

_@ 1" .@I.ZS'F 1.25",@ 1.5" @ 1.5" CS) 2"@ Al 3 2" @ 2" @ 2.5"

2_51!

ﬂ Pipe Connection ]

Gkl aaly vaall sl sall (g le Jua il 2y jie 6 05855 pdal A ol sall 2y 55 5 «—

Pipe

F Connections j
Threaded GroovedConnecti Welding
Connections ons oo
from 1" to 2" above 2.5" above 2.5"
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a5 s LS Jaa 55 i e Loy Lpamy 5 fittingd) o Juasill o «—

;a9 LS (reducing tee) s (standard tee) o 8 <llia «—
reducing tee 2 (SY5 (ulaall i JUBY) aea 58 standard tee J) 4 o aadia o
O Y5 B oS branch J) aie J kil (SY 5z 5 Al lad (ads Jsdall lad Gl aas

A sl tee (pandis 7 oAl hal (g sl Jsaall Hhi () S

Reducing Tee

Branch
>~
—

Run

losses ) aabi (s J8) o 5<5 Lads mechanical tee J) ba s dliea 300 48 groove J) o

Lokl tee JI e

Threaded or grooved outlet

Upper housing

Gasket

Lower housing
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[[ Hydraulic Calculation ]

Loa 1S 200Y gllaall Jaraally el Jram 5 o Gy claiaall (e Adhie anl o Clual) gy ¢
Lo griaa allaill S O (i
LA I IS ol il g 3 padl elala}l ol Joadii g aal 5 S (8 Gaoall @ 5 a5 lilad) —
o 3
Ju) b aels ) Jel sl iany oo s i ang A5 el il BLE Jd o
ilial sall Caa 44 5 yasel) Cibaal

For wet system

1) As -> coverage area per sprinkler
GSY 5 Ll apenail) Coin 85 ghadll) A 53 o (965 5 2a) 1) (3L Lahany ) daliaal) a5
il 5y shadll Aa 53 Sie 1y Jsaall A asa se o LS Lgie 351 O S Y gy 20ma (155 U
L*S e s be b s e sie 18.6 LiLi N gl 0 Aaluadll gaai () (S Y Allal o3 3
Al (ya 8l A vie aanay U (SY 5 jie 4.6 (ol 2 (5S35 DAY 5 GELE L) (ALl 8 S

As=L*S
@Lﬂ\&;@mg&;As

=il bl e gy 30 (ELE I 5 (ELE N G ALl s :S

GiLa U e 5l Ball L o el Taall e ad Jiiall (aLa U5 (ELE N ddleall a s L
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2) Design Area (Da)
Jsaall 138 & leadli &3y chart J3A e Jady) 3 shad coua ladiaasd oy Al dsbial) a5
dparaa’ IS HS) e Juaal lie daal dalue B3 e Jaidsy Ul
Al A 30 Aty 2 ) o< dry system JV A & <Y s wet system JV Al 4 e daladdl

1950 ft2=
unit Light ordinary extra
_ ft? 1500 1500 2500
Design Area
m? 139.35 139.35 232.26

3) Design Density (Dq)
GJL"J\ d)dﬂ\&d@?\&)#%&dﬁdﬁé} o

unit Light Ordinary (1) | Ordinary (2) | Extra (1)
Design
| eb 0.10 0.15 0.20 0.30
density ft
Glluall o
Area of space _ AR

No. of Sprinkler in space(Ng) =

Area coverage per Sprinkler  Ag

48 o JOA e s all L (B A e Bl 10 SR e D A8 il 8 LELE I dae cousy L
aa) sl (LI Leadasy ) dalial) 5 48 jal) daliw
= In Operation Area
Qe 3aad ) 2Uss (o aglS agile anan e 0S) JalSIL el (8 GLELS I 230 Glus day bapla
GLEN Ldaay ) dabal) daserail) alal) 48 e JSA (e Gl s Lo Jxida JI ciLils )
aal 6l

Design area(DA)

No. of sprinkler in Operation Area(Ng) =

Area coverage per Sprinkler(As)

— Number of Sprinkler on Branch line
Gy apaail g LG IS 38 0 S (e (Fras Sl ) aaodla (LS ) &S Jaddia U) b e ey cuba |
DAY LN G A8l s dapanail) Aalisall 48 ey U ) s NS (1

12D,

N
b S

33



FIRE COURSE PREPARED BY \ ENG.MOSTAFA OMAR

= Calculate the pump flow rate

qump = QSprinklers + Qhose allowance

Qhose allowance from the table: -

Table 11.2.3.1.2 Hose Stream Allowance and Water Supply
Duration Requirements for Hydraulically Calculated Systems

Total
Combined
Inside and
Inside Hose Outside Hose
Duration
Occupancy gpm L/min gpm | L/min | (minutes)
Light 0,50,0r | 0, 189, 100 379 30
hazard 100 or 379
Ordinary 0. 50. or (. 189, 250 946 6090
hazard 100 or 379
Extra 0,50,0r | 0,189, 500 1893 90-120
hazard 100 or 379

Qsprinklers = No. of sprinkler in Operation Area(Ns) * flow per sprinkler (Q;)

Flow Per Sprinkler = Area Coverage Per Sprinkler(As) * Design Density (Dd)

= Calculate the pump head

pump head = static head + residual head + friction losses

high(ft)

— static head =
10.28

— residual head — ftom this rule (Q = K\/ﬁ) = assume 1bar

— friction losses assume 2: 4bar

s ol sl sk e sl elite Jb alblual) Joe oty |
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Example

o Ordinary hazard groupl
e 228 200% 130 Adjall dalie Of an g JSe 2ail JLid) axy o

200

‘ 130

Solution
1) In room
Area of room = 130 X 200 = 26000 ft2
No of Sprinkler = 26000 / 130 = 200 sprinkler
2) In operation area

Operation area/area coverage per sprinkler from table of hazard (by the designer)
= 1500/130 =11.54 > 12 sprinkler

< 200 ft *
e 10 ft Ma M ALY e 5 R Yl adld
13ft e K
EY Y Y
) Y
g |y 2y M
N i
i X
130 ft
( N N \ Elbow
./
N —»{ | fle-
Y
o ;‘ Alarm Valve |
Ky |
“ 15
tq the system 50 ft \
T connection Gate Valve Elbow
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3) Number of sprinklers on branch line

_ 1.2/Dy 1.2v/1500
B S B 15

Ny ~ 4sp

- S o R T I IR
,_Qi)-"ﬂh-}-\-l-'-‘c' ‘ldl_ig_lﬂ ‘—"“‘"“‘.)ﬂ

S K| K K KK
¥ | ¥ ¥ ¥ ¥
¥ ¥ ¥ ¥ ¥

4) Pump flow rate

o Flow Per Sprinkler = Area Coverage Per Sprinkler(As) *
Design Density (Dd) = 130 * 0.15 = 19.5 gpm
o Qsprinkiers = No.of sprinkler in Operation Area(Ny) *
flow per sprinkler (Qs) = 12 * 19.5 = 380.25 gpm
0 Qpump = Qsprinklers T Qnose allowance = 380.25 + 250 = 630 gpm
5) pump head

pump head = static head + residual head + friction losses
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{ Sprinkler systems

Sprinkler system types

w m Preaction systemjl Deluge system

\ Wet system

L ax s Y (A5 70°C 0o J815 4°C (e glot Wil om s o () (S 8 ooy allai s8]
:\..y_,):\g\ Q‘jdi

Lyl Gussall a2y 5 da griae sle (ACV) punall J8

[ System component ]

1) fire tank

2) Fire pumps

3) Control valve (Alarm check valve)
4) Sprinklers

Sprinkler

\ Pressure water side
=
; fire pumps

/ Pressure water side
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[ Operation ]
Bl allda jn A dead o (A OISl 3 ) jadl s 3 & 5 (33 ) Cgaa die 1y pUail) Jee 388 |
(o2 o8 AL olaal) Jaria Jad (ALY (e ole = s30 5 glass bulb J wsSS GELE N aie i,
8y mall Judualy J2385 Wil cilacaall 3 5L3) control panel J)
S g8 ACV J dé bl WL Jiw ACVU) e laia Sy LS Ll el 8]
slall )5 e rann g i 431 ACV J) e Les

dry system

JA.A:\SL!JG:I&A}?OOCC)A‘RAQ\}4OCC}AJ§‘L€:IJ\P2\;JJ‘;\MOsuy\‘;edﬁuﬂe%ﬁ ,J
syl ol gl Lgram 50 W il 5 sl Jala 5Ll

b grna Gpag A0 gl el g8 pusall axy 5 da rae sl (dry pipe vavie ) gl J8

[ System component }

1) fire tank

2) Fire pumps

3) Control valve (dry pipe valve)
4) Sprinklers

Sprinkler

~ Pressure Air side

(DPV )

. Pressure water side

fire pumps

Tank “‘\: \.‘
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[ Operation ]
Bl allda jn A dead o (A OISl 3 ) jadl s 3 & 5 (33 ) Cgaa die 1y pUail) Jee 388 |
oaall ol bzl Jid L sraall o) sell a5 il liglass bulb J) s il )l aie i,
e Las control panel J <l sy g 3Lal) Jara Jay g GSall A1 3Laall et g 40l 5l &3 DPV
Alaaall Jaediy

Glaiaal) aladiuly 33l 30k ) Bah e A sen ddaiia B3l ) o g Llaaid QB e adle slaadl |
endll e By A sl I8 lie 5 GalS 33k e Aaia 30l ) aly ol il ile 54 ¢l s Ll
W ey ) sgl) Jakaia (5 sl Lol slaal) Jaruia A 2 5Y dilia ) 4 Jia

e) sl z 5o 2 Y1 A sall (g (samtia e BLaall ()Y Sl ga 1y Gl 3 AICEAN

TYPICAL  Fx

DRY PIPE
SPRINKLER - N ok -

SYSTEM 2 \\\\\\ 2 ! 2 AA//,/ P .-
Watee Motor o - ‘\\\\ - ! = X/ / = — g‘u;?:k\;br:
Alarm H = \\\:\ o R / 7 / == .

e — T
Chock Vel —\ Dry Pipe Valve
g Gate Valve — Inspector’s
c:{":’“m - ‘: . To Control Water Supply To System conumzm
Main Drain + Check Valve -
Connection - = X_-... - =
I::}‘:M -; - NG Heated Dry Pipe Valve Enclosure B Water Pressure 33{_‘:1 rf-;...
[ Air Pressure

Preaction system

G Ulina Ul g Jaidis allaill Lalelly sl (5l s (8 0l dry JIs wet J) ali e e o
Preaction J) alai & Sl o3 <l

Oldie I gl (38 e adiay (e b5 deluge valve 4ew La axiivdl control valve J)
solenoid valve & (e dn S 5 L) e adiny (SY 5 =i4

b gna Gaa g i gl el a (sl da g Ja gima e (deluge valve ) pusall Ji -
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[ System component ]

1) fire tank

2) Fire pumps

3) Control valve (deluge valve)
4) Sprinklers

Sprinkler
detector
\ Pressure Air side
(ov )
5 fire pumps
Tank - :
Pressure water side

= Types Of Preaction Systems

|

Non Interlock Single Interlock

1) Non-Interlock

Double Interlock

Uil Jini e Jsieaall 5 Cubaall ) GELE N () 5Ss 13a 8

2) Single Interlock

Uil Jani e Jshanall 5a baaall 5 HUil) 13
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3) Double Interlock

SN alail) g5 oy L8 23y iy aUail) Jaadi e (g sesal) ad GELE 5 Gulaaal) ()5S0 SUaill 138 3
|l

Deluge system

open g sl (e La deadiuall LIS ) 5 deluge valve J) s La aaxiudll control valve J)
glass bulbd & (e o gale LS 98 head sprinkler

Lk (5 sadl Laially o) 2 Lo 48 U uanall a2y La g A srcan slae ()5S sl J pldail) 138 &)
open Sl oY b saaa o) ga o) Ao siina olae Lgd 0 5SH (lmdine

dry alas i< s wet J) alas 3 el 155 el 3 ga sall elal e daiaa ¢ 50 Ua Uil ]
Ggaa b g Jaidia LG ) JS deluge J) osSe (de Jaidiy GG I e (e 220 S OIS
deluge (e A By adl 53 1S Blae Ol 4ia 2 ja 13 2Uaill @l gpen S Y (1 )
Qhad 5l jad my

i g 8y LY gy s Lo i) GSLYT B aadiy pUaill s

open Sprinkler

~ atm air

[ DV )

~ Pressure water side

fire pumps

Tank e
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Standpipe system

(riser or standpipe or (sewi O (Sadl o madl ) Glallall 48, e Al 1) 5 sulall
Combined riser)
Sprinkler system savs sUaill griser ond Jadé LIS ) dxia o8 o
Standpipe System (e 2Uaill 5 standpipe ey b @ al) Galia 323 1 o
combined system (e saill s Combined riser (ews Gealiall g LELE ) sdaia 51 o
[GA (sdia gl Gl Sa ¢
— | Ll
l iy o sk A
l (angle valve) sl dudia

\ \.I | 1Y

ST
‘,,Hll “ i / Sl
;.-['”HH‘,','IH.”‘ “"’\. (nOZZIE) (R

(eoial)) & sl ek

g W NP

cabinet

s ) e gl (58 e adle G jlata O Y) saall (5l Leilan a5 Gilaall pliall (e piai
[PEEXPLIR PR
oAl J)shal Cunlia CaBRY @lld 53 ) suilad) 1ala (40 (90-150 M) LY (e G saiall gléi )l

Ao M SoTwo

Pl S G e 3 pal) Gaalia e gl S as g
1. Wall mounted >kl e 5L o sSughailall by Je 4K 5 24
2. Semi-exposed Dkilall & uhale AV e jall g il e b 4 £ Ja O 5Sn 1 § sauall
3. Recessed—> Lilall A JWKIL Gudale () K la (5 gaicall
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Fire hose
classdl s e 5y oall o gha Al jUadl 3 as 5 30m U sha (5 5S Bsaiall JAh Gy yall ol A
(1in-1.5in-2.5in) 2 5
riser J ¢ 433 5 ) guilay dlaiia (5S35 AY) Lalill Ll NOZZIE S i oy o sha Al Al & L
angle valve &b o=
oiladl) ) Llaall (e Ll & sian O sSu adl ash A
tosboAl a4k cuaa e 3 sl Galia (e (e 532 5
1. Hose rack type
Ll e 058 a sha ATl 58 5l 4ndy & gha A1l g rack 8k o i p gl Al G S e il 1 B

2. Hose reel type
Gl 5l Lallaal) (e g siamall o sla 20 el re] 5_S e Cagile o gl 3l s sill 134 8
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Classes of fire hose cabinet

Item Class | Class Il Class Il

Outside area .1 o )
inside area .1 Public area .1

location @Y At )l Jaladl sy 2 . .

NEPBYAIN > WP PRptiv

pshoA 4 B Gedia (] ) )
1.5 0 kb ash a4y G Gsua 1

g suandan ] gl aas
e 30 skl Jsha g Uadll

(e § suan daa 5 2.5 o ykad

30 a5k Al sy ALl

P A oA Gsvia ]
AN g (o gaalad) A AW acadtiig 2
o) (Sl glaall o)l aeadiiy 2 Crtbad) cpe ) oy
o . Gl syl
descrinti il (& (s paall o) EY) T psboA 40 5 dus
escription . — Q=50 o0r 100 gpm
P residualJ) laxall v Q 9P a5 2.5 okl
250 @P —  Pres—min = 4.5bar for 1" or 1.5" 1.5 o Lk o sh 2
Q= gPM@rres_min P = ej-‘a)ﬂ\ 4 Lk ‘_;‘-éé‘ Soe pFR A
= 6.9bar awanl
) 6.9 bar
psb Al Jaaty haria oadl 3
Hose reel .3
Pmax = 12 bar
Hose rack .4
Travel 61 m for sp building 39.5mfor 1.5in 61 m for sp building
Distance 39.7 m for non sp 36.6 mfor 1 in 39.7 m for non sp

Al ol Jalaiiy Uial (Y 5 yia 61 o (S HAY) 5 (3 sainall G Adlasall () JE 2SI o a2 1) e ]
Ol 33l ) & o sha 3l J s Jie e 30 DAY 5 G5 sraall G
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Standpipe system

Gpalia (gda }S) da 4 Ladd s i riser Js (U Golia gdaa }S) la g syl Standpipe dJ
Aua 5 6 05 Combined System 2Uaill Qs g (<lils

Combined system J gea 58 43000 5 ) goall |

-

¥y

R

ey

Gpaliall bad 341 &5 JZCV &3 Gusa Jd e 058w (Classl oo L sl Guoall galia ba
Galiall Jie o @l ol g3l 8 A gl Guasa J88 5 lali ) Blaa 2ie ZCV J) s (1

Diixd ladie ZCV )l e 3 5l JB e S0 (Class2 oe L olSh) Gooall Galua b |
ila ) oo 3 ke 13 §saiall el myuammﬂ“gsﬁdsamﬁ4;,.szggtcriser 2w lall
dhedh nS
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1) Automatic wet standpipe system
Ll puanall 3235 o grcan sl (ACV) sl Ji

water

2) Automatic dry standpipe system
Lo gruas aa g i 5l o) 8 Guaall 22y o rias cle (dry pipe vavle ) puaall J8

air

water
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3) Manual wet standpipe system
i sile Le 081 () il ¥ I 5 A (o ()5 S0 Lin ]
Fadl glaall alia y Jua 53 ie 5 water supply Gib (e eladl dda gras () 5S5 AS0EN |
3_ilia Joiay 3Ll 2 A oLl

4) Manual dry standpipe system
V5l A3 (g o) sl s olially el g laall alia 5 Joa g5 die g Ada ghan e ()5S0 ASEN

slall s oh o o
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Pump flow rate and head

Case 1

— Standpipe (class 1 — class 3)

>> Q=500 gpm (U sriea 2231) L4 ’
>>Hp =Hs + Hr + HL L3 ’
high/10.28
6.9 bar 1:3 bar L2
L1
yd o -\\
\ pump
\\ - ’//

Case 2

= Standpipe (class 1 — class 3)

750 gpm for standpipe +250 gpm for additional L4 _' ’ ' ’
maximum 1000 gpm for sp bulding and L3 | j_’ - ’_ '

“ro—0—090
ul 9 9 oo

/’// ™
. pump |
N
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Case 3
= If A < 8000 ft?( 25l :Ual)

SP Building
A < 8000 ft?
non sp
Building

1000 gpm (500-250-250)
1250 gpm (500-250-250-250)

“E® e 9o o
B-® o 9 9
LE® -9 9 [
vle o O |-®
-
Case 4
= If A > 8000 ft?
SP Building
<
Bnucl)ﬂjls:g — 1250 gpm (500-500-250)
“-® -9 9 o
B9 -9 0 o
29 9 9o -0
9 -9 9 O

49



FIRE COURSE PREPARED BY \ ENG.MOSTAFA OMAR

Hydraulic calculation of Combined system

= For sprinkler

Ql = QSprinklers + Qhose allowance

Qhose allowance 2 (235 &) 03 2 3500a) from the table: -

Table 11.2.3.1.2 Hose Stream Allowance and Water Supply
Duration Requirements for Hydraulically Calculated Systems

Total
Combined
Inside and
Inside Hose Outside Hose
Duration
Occupancy gpm L/min gpm | L/min | (minutes)
Light 0,50,or| 0,189, 100 379 30
hazard 100 or 379
Ordinary 0.50,0or| 0,189, 250 946 60-90
hazard 100 or 379
Extra 0,50,or| 0,189, 500 1893 90-120
hazard 100 or 379

Qsprinkiers = No. of sprinkler in Operation Area(Ng) * flow per sprinkler (Qs)

Flow Per Sprinkler = Area Coverage Per Sprinkler(As) * Design Density (Dd)

— head

H1 = static head + residual head + friction losses

high(ft)
10.28

— residual head — ftom this rule (Q = K\/ﬁ) = assume lbar

— static head =

— friction losses assume 2: 4bar
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— For hose cabinet

Q2 = Qhose

= head

H2 = static head + residual head + friction losses

high(ft)
10.28

— static head =

— residual head — 6.9 bar

— friction losses assume 1: 3bar

H el SV dadll jlial oty Q25 Q1 s 22y
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[ Siamese connection }

el Gy o )b OlSe (B an 120 M ae 45 W) e 555 (iaall 3 )l (e SOla

SIAMESE
CONNECTION

[ fire hydrant }

S S andily g () salall GalAEY) (e daladinl G Vs el glaall o) il Gals g 3y sl 6 Sue «—
ke 55l Gaoad)
&b i obaally il ) Sl e 25 58 w33y 5 dge sanl) BLaall S0l didlie 055 1050 ]
Al a3 8 A jaebiall Alia gl alasinly bl Gl s asi Lo GISall (3 s hgas dlla
ol G5l e ey a5ty 3 by Galddl G AN ety Lavie 5 oldba Y doleny aldll g obyally
Al e see 5 Sue Bl ey
P a Lasd dle o iy (el Aaldll (3 el anidlSe 4S5 Juaie (5S35 1pald 2
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