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Evaluation for Required Water Supply and of

Underground Fire Main

I. Evaluation Basis and Calculation Pro-

cedure

1. Single Risk Concept will be Considered
for this evaluation.

2. The largest one of PS process areas will
be assumed as the Maximum Water De-
mand Area to be protected by Sprmkler
Deluge System,

3. Estimated number of the sprinklers and
the discharge Flow rate at each nozzle are
follows :

@ Nozzle for water fog curtain..---- 80
ea /80 Ipm
NOTE : The water fog curtain will pro-
tect fire-spreading towards the
adjacent process areas.
@ Nozzle for extinction of process fire::---
200 ea /50 Ipm
4. Estimated number of operated yard
hydrants and the discharge rate at each
outlet-+«--- 6 ea /500 Ipm
5. Calculation of Required Water Demend :
R.W.D=(80x80) + (200x50) + (500%x6X
2(Dual Outlet))
=22,400 lpm = 6,000 GPM
6. Delermination of Fire Main Size :
1) The most appropriate size of Fire Main
will meet the following conditions ;
@ Ring arrangement
Note : One or two hydrants may be con-
nected to a dead-end pipe bran-
ched from the Ring Main.
@ Water flow velocity and pressure loss in
Ring Main will not exceed 1 m/s and 1

Hfrgteta el A 2" A b e At

Kg /e respectively in case of one way
flow.
2) Calculation of Pressure Loss :

_ 6.174xQx10 I
AP o d X L(Hazen—Williams

Formula)
AP : Pressure Loss, Kg /cnf
Q : Flow Rate, liter /minute (Ilpm)
d : Pipe Diameter, mm
L : Total equivalent Length, m
¢ : Roughness Coefficient, dimensionless
Assumptions : @ d = 18" = 450 mm
@L=700m

®@c=12
_ 6.174x22400%10 = 2
AP= 150 5 450 X 700 = 0.8 Kg /cm
3) Calculation of Water Flow Velocity :
DV =Q

D : Pipe Diameter
V : Flow Velocity
Q : Flow Rate

_ 22400 x 10°
60

V = 60 cm /sec = 0.6 m /sec
7. Caculation of Rated Discharge Pressure at

Ix45cm? x V

Fire Pump :

1) Pressure Loss by Elevation = 3 Kg /cm?

2) Pressure Drop by Friction in aboveground
Pipe = 2 Kg /cm? ( Assumed)

3) Discharge Pressure at Spray Nozzle = 5
Kg /cm? ,

Total Pressure Loss = 3 + 2 + 5 =

Kg /cm?

II. Conclusion

1. Size of Fire Main : 18”

2. Flow capacity of fire Pump : 7500 GPM
(Allowance : 1500 GPM)

3. Rated Discharge pressure at Fire Pump :
10 Kg /em?
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