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U-Turn Radii of Pumper Appliances(24 tonnes)

Clearance Radius (R3)

o ot

R12000 ————— A Outer Radius (R2)
A
7/ 7/
/ //
R11000 /. .
TR p _——- Inner Radius (R2)
- / -’

\

/~_R7000 R1=7000mm
S R2=11000mm
R3 = 12000mm

T — — —
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R 7500

_____ Clearance Radius (R3)

R0 i 7 ///’ Outer Radius (R2)
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/ /7
/ /
\\\\ 7 / _~—— Inner Radius (R2)
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7~ <
I " /7~ R 3500 R1= 3500mm
(PR / ~
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Private Fire Hydrant
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Equipment for Fire Fighting System

2 Way Breeching Inlet 4 Way Breeching Inlet
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Wet Riser

Wet Riser System

XN XN ANTNN

NN RXAN TN



oA U e
FIRE HOSE RACK

Hose Rank Hosereel



BREAK GLASS
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UPRIGHT CONVENTIONAL
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VERTICAL
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Landing Valve

Types of sprinkler



/ Discharge Nozzles
Discharge Piping ¢

Enclosure
Pressure -’
Venting
Fire Detectors
\
Notification Appliances
«—— Control Panel
A%':;:::,",f . Equipment Shutdown
HVAC Shutdown
| Building Fire Alarm —Alarm / Trouble / Supervisory

Dedicated 120VAC Power/ Ground / Fused Disconnect

FM 200



FACTORY FIRE FIGHTING SYSTEM
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SCHEMATIC DIAGRAM FOR FIRE ALARM SYSTEM
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FIRE SPRINKLER SCHEMATIC DIAGRAM

ROOF FLOCR LEVEL
paes P $ 5 B S & & 8 8§
L we e e WY W W S N "
[ 2% — - — -
b L6
s & 5 ks:
= =l T -4
PR L E& :.:. —1{E} } { % % % % % T[ % &
2 —- GROUND FLOOR LEVEL
" = = = ; m
- i wE A
MM LT (= .
e T EH
TO DRAIN
| ] nTE Ta
INTE el ™
L LE e 0 IEFFNT
_— EFEME =11 i

FIRE SPRINKLER SCHEMATIC DIAGRAM

Scale : NTS




14 STOREY BUILDING




Schematic Diagram of
Fire Hosereel & Wet Riser
System (14 Storey)
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Pump Detail (14 Storey)

@100 &100

Wet Riser Pipe
Wet Riser Pipe
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From Water Supply
Incoming Fipe r . . . [ — —_—_FireFighting Water Tank
T T T T T T T T _T30000gal
Balancing Pype _ _ _ _ |~ I _____]
I S S I R R
SR I T I T CTI
1 L l 1=
FP-1 DUTY ELECTRIC PUMP | Q= 57L/5 120.23M 112kW
b JOCKEY ELECTRIC PUMP | Q= L2L/S | 120.23M 11kwW
FP-2 STANDBY DIESEL PUMP | Q= 57L/5 | 120.23M 112kW

PUMP DETAIL

T Wiet Riser & Sprinkler Fipe




Fire Hosereel Pump Calculation for 14 Storey

Pump Flow Rate For 1 Hose Reel=04 Liz

Assume 3 Hose Reel Fully Open, @ =3x04 L

=12Ls

=12x10-3 m¥s

=72 Limin

Actual Pipe Length =170 =52 m

Equivalent Pipe Length = { Mo. of valve x Losses ) + | No. of fiing x Losses

=12 gaie valiyve x 0.33) + (1check valve x 2.42) + (15irainer x 0.38) } + {{2 Flex x 1.46) +
( 2elbow x 1.46) + (1Tee x 2.91)}

=1231m
Effective Pipe Length = Actual Pipe Length + Equivalent Pipe Length
i:i g1i+ 12.31m 185 7
e . 605x @ 10
Prezsure Losz2s2 in Pipe = i T,
o= yp®
185 1T
605x 72 x10

c
120182 v 50 4 57

= 0125 kpa'm



Toia! pressure Losses = Pressure Losses in Pipe x Effective Pipe Length
=0.125kpam x64.31 m

=304 kpa

=0.304m

Total pressure Losses in pipe = 0.804m

StaticHead = 130t =40m

Mini Pressure Head = 2.5 bar= 25m

Total Pump Head = Sialic Head + Total pressure Losses + Mini Pressure Head

=40+0804+25
=558 m
Alowable Safety Facior 10%
PH=PHx11
=p5804x11
=24 m I
Pump Power = 9
103y P
* Toamp X P motor
- 100088112 xiTxT724
0.8 x 0.75 x 1000
=142kW

=2HP



Schematic Diagram for Wet Riser & Sprinkler System(14 Storey)
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Hydraulic Calculabion for wet nser pump for 14 Storey

Hydraulic Calculation for wet nser pump
Minimum fiow rate for One landing Valve = 38 Us
For number of stack =2 5
Water flow rate = 57 Lis = 3420 Umin = 57 x 10 s

For @150mm pipe,
Equivalent Pipe Length = ( No. of valve x Losses ) + ( No. of fitting x Losses )
= {(2 gate valve x 1.13) + ( 1 stainer x 1.13) + ( Icheck valve x 7.17 )}
+{( 2 elbow x4 3) + ( 2fexible x4.3) + (2 Tee x 861)}
=4438m

Actual Pipe Length = 141' = 43m
Effective Pipe Length = Actual Pipe Length + Equivaient Pipe Length

=43m+4498m
=8798m
According to Hazen William Equation, 18 7
Total pressure Losses due to fnction = 6.05x Q x10
c1.85 xD4.87

18 7
6.05 x 3420 x10

4.
120185 4554 o
=0.632 kpa/m
Total pressure Losses = Pressure Losses in Pipe x Effective Pipe Length
=0632kpaimx 8798 m

=556 kpa
=55m

For @100mm pipe,
Water flow rate for One landing Valve = 38 Lis = 2280Umin = 38 x 10 m /s
Equivalent Pipe Length = ( No. of vaive x Losses ) + { No. of fitting x Losses )
Vaive Losses =0
Fitting Losses = 17 Tees x6.1=1037m
Equivalent Pipe Length =0+ 1037 = 1037 m
Actual Pipe Length = 130" = 40m




Effective Pipe Length = Actual Pipe Length + Equivalent Pipe Length

=40m+103.7m
=1437m
According to Hazen Wiliam Equation, 185 7
Total pressure Losses due to fnction = g
185 487
c  xD
18 7
N 6.05 x 2280 x10
- 487
120"y 105 1
= 2kpalm
Total pressure Losses = Pressure Losses in Pipe x Effective Pipe Length
=2kpaimx 1437 m
=287 4 kpa
=2874m

Total pressure Losses = Total Pressure Losses for 9150 Pipe + Total Pressure Losses for 9100 Pipe
Total pressure Losses =556 m+ 2874m=343m
Static Head = 130’ = 40m
Mini Pressure Head = 3.5 bar = 35m
Total Pump Head = Static Head + Total pressure Losses + Mini Pressure Head

=40+343+35
=1093m
Allowable Safety Factor 10%
PH=PHx 11
=1093x 1.1
=12028m
Pump Power = Pg“" )
pump X “motor
. 100098157x10%12023
0.8x0.75x 1000
=112kW

= 150HP



Calculation for Sprinkler Pump Size FOR 14 STOREY

Classification of hazard = Light Hazard (From CP-52)

Assume sprinkler operation area = - m2 (From CP-52)

Design discharge density = 15 mm/min (From CP-52)

Estimate total flow rate = 800 liter/min (From CP-52)
=13.3x 10-3 mis

Estimate number of sprinkler operation = 12 Nos:

Value of Hazen Willion's Coefficient, C = 120 (For Steel)

. . For § 25 mm pipe,
Calculation For Sprinkler ot oe e = U6
Pum P Size Total effective pipe length = Actual pipe length + (Number of fitting x Losses)
=146 +(1 Teex 1.5)
=16.1m

Estimate fotal flow rate

Flow Rate Q = FSfimate number of sprinkler oparaiion % No: of sprinkler in §25mm pipe
_ 800
== X 2
= 133.3 Iiter/min 185 7
Pressure losses in pipe = 605¢Q  xi0
) 180 487
¢ xD .
185

6.05x 1333  «x10

120185 e AST
= 11.43 kpaim




Total pressure losses in pipe = Pressure losses in pipe x Total effective pipe length2
=1143x16.1

= 184.023 kpa
=18.76m

For ¢ 32 mm pipe,
Actual pipe length =4.26 m
Total effective pipe length = Actual pipe length + (Number of fitting x Losses)

=4.26+(1 Teex 18)
. -606m
Calculation For Sprinkler Ectimat
Pump Size Flow Rate Q = memm - X No: of sprinkler in 32mm pipe

) 800
= —n - X2

=133.3 liter/min 185

7
6.05 xQ x10
C1.85 " 487

D

185 7
605x 1333 x10
120185 5, 487

Pressure losses in pipe =

=343 kpa/m



Calculation For Sprinkler
Pump Size

Total pressure losses in pipe = Pressure losses in pipe x Total effective pipe length

343 % 6.06
20.78kpa
=2.12m

For ¢ 40 mm pipe,

Actual pipe length =518 m

Total effective pipe length = Actual pipe length + (Number of fitting x Losses)
=518+ (2 Teex 24)

=998 m
Estimate total flow rate o of <orinier 40 _
Flow Rate,Q = Estimate number of spankler operation ¥ 140 F SPAKEED In Tmm ppe
= ﬂ ¥4
12
= 267 liter’min 185 7
Pressure losses in pipe = 605X x10
o 185 487
xD
1.69 7
) 6.05 x 267 x10
12&1.&5 v A0 4.87
=419 kpa/m
Total pressure losses in pipe = Pressure losses in pipe x Total effective pipe length
=4.19x9.98
=41.82 kpa

=4.26m



For ¢ S0mm pipe,

Actual pipe length = 24 7m

Total effective pipe lengih = Aciual pipe length + (Number of fitting x Losses)3
=247+ (2Teex37)
=321m

Estimate total flow rate

FlowRate 0= o e ; % No: of sprinkler in S0mm pipe

= 800 b
12

=400 liter/min 185 7
6.09 xQ x10

185 487
X

0
185 T
6.05x 400 x10

190 1-89 ¥ 50 4 87

Pressure losses in pipe =

= 2.99 kpa/m

Tolal pressure losses in pipe = Pressure losses in pipe x Total efieciive pipe length
=239 %321

= 96kpa
=57m




For ¢ 65 mm pipe,

Actual pipe length = 5.5 m

Total effective pipe length = Actual pipe length + (Number of fitting x Losses)
55+(2Tee x3.7)

129m

Flow Rate 0 = Estimate total flow rate
Cstimate number of sprinkler operation

x No: of sprinkler in 65mm pipe

Calculation For Sprinkler : a00 .
Pump Size 12
= 400 liter/min
185 7
Pressure losses in pipe = 6.00 xQ x10
1.85 4 87
C xD
1.85 T
6.05 x 400 x10

120185 cg AET

= 2.99 kpalm

Total pressure losses in pipe = Pressure losses in pipe x Total effective pipe length
=299x 1219

9857 kpa

4m



Calculation For Sprinkler
Pump Size

For ¢ 80 mm pipe,

Actual pipe length=19.5m

Total effective pipe length = Actual pipe length + (Number of fitling x Losses)
=195+ (2 Tee x 4.6)
=28.10m

Cstimate total flow rate

Flow Raie,Q = Estmate number of sprnker operation X No: of sprinkler in 80mm pipe
= %:_'EE %b
= 400 liter/min
185 T
o 6.05 xQ x10
Pressure losses in pipe =
182 487
C x D
180 7
) 6.05x 400 x10
190189 v 80 4 87
=0.302 kpa/m

Total pressure losses in pipe = Pressure losses in pipe x Total effective pipe lengths
=0.302x287
=85.8 kpa
=87 m



For ¢ 100 mm pipe,
Actual pipe length =247 m
Total effective pipe length = Actual pipe length + (Number of fitting x Losses)

=247 +( 2Elbow x 3) + (2 Tee x 6.1)

=42 9m
Hlow Rate Q = Cstimate otal fiow rate X No: of sprinkler in 100mm pipe
' Cstimate number of sprinkler operation - 0fsp PIp
Calculation For Sprinkler = % X12
Pump Size
= 800 liter/min
1.89 1[]T
Pressure 10sses in pipe = 6.00 x4 X
185 _ 467
¢ xD
185 1
- 6.05 x 800 %10
120185, 4o 887
= [.365 kpa/m
Tolal pressure losses in pipe = Pressure losses in pipe x Total effeclive pipe length
=0.366 x 429
=13.8 kpa

=16m



Calculation For Sprinkler
Pump Size

For ¢ 150 mm pipe,

Actual pipe length = 43.4 m

Total effective pipe length = Actual pipe length + (Number of fitting x Losses)
=49 4 +(4 Gate Valve x 1.2+ Strainer x 1.2)+(1 Check Valve x 43)

+(2 Flexible x 5.5)+(2 30Elbow x 5.3)

=122.4m

Flow Rate 0 = Estimate total flow rate No: of sorinkler in 150 .
OW Rale.3 = Estimate number of sprinkler operation % NO- OF Sprinkier in Taumm pi

- E‘f‘% X 12
= 800 fiter/min
185 7
Pressure losses in pipe = E'D? ;? ng?[]
85 i
185 7
_ 6.05x 800 %10
120185 | 1eo A8T
= 0.051 kpa/m
Total pressure losses in pipe = Pressure losses in pipe x Total effective pipe lengths
- 0.051 x 1224
= .24 kpa

=063m



Pressure losses for all pipe size = 18.76+2.12+4.26+9.7+4+8.7+1.6+0.63
=4977m

Static head = 57.6m

Minimum pressure head = 1 Bar

=10m
B Pump head = Static head + Total pressure losses + Minimum pressure head
=576 +4977+ 10
=11737Tm
Allowable safety factor 10%
Pump head = 117.37 x1.1

Calculation For Sprinkler
Pump Size

10002 8 13 310 ¥122.1
08x075x 000

=28.07kW = 37.64HP
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