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ISOMETRIC VIEW FOR CALCULATION OF IMPROVISED SPRINKLER SYSTEM

GOVERNMENT WATER TOWN MAIN

(NOT TO SCALE)

Oridinary Hazard (OH1) Installation
The installation is designed from the pre-calculated table in LPC rule and is determined by two sections:
1) The friction loss shall not exceed 0.5 bar at a flow of 1000 l/min. for the highest design point and the sprinkler main valve.

equivalent length of pipe and fittings from the alarm valve to the design point B at 1/F is calculated below:
Pipe size

(mm)
no. of turns

(3.04m per turn)
no. of tee

(6.1m per tee)
no. of gate valve

(0.81m per valve)
Pipe length

(m)
Total equivalent

length (m)
friction loss per

meter (mbar)
Total friction
loss (mbar)

100 6 2 2 34.6437.13 4.4 315.79

100mm total equivalent length = 6x3.04 + 2x6.1 + 2x0.81 + 5.07 = 37.13 m

Pressure loss per unit of pipe for design flow rates in OH installation shall be refer to LPC table 59
Total friction loss = 315.79 mbar
Refer to LPC rule, the friction loss at 1000 l/min. is 315.79 mbar which is less than 500 mbar as required.

2) From LPC clause 15.2 table 15, for OH1; minimum pressure require at highest sprinkler:
=375 l/min. @1 bar & 540 l/min. @0.7 bar

Pipe pressure loss from government town main to control valve :

Pipe run from
Government main
to control valve

From LPC, clause 18.22 hydraulic calculation is as following:

P   = k x Q    x L1.85
loss

k = 1.24 x 10  (for 100mm dia. Pipe)-8

At 375 l/min.
P   = 1.24 x 10  x 375    x 97.99    =1.85

loss
-8 0.07 bar

At 540 l/min.
P   = 1.24 x 10  x 540    x 97.99    =1.85

loss
-8 0.138 bar

Pipe pressure loss from control valve to design point B
At 375 l/min.

no. of control valve
(5.07m per valve)

1

Pipe size
(mm)

no. of turns
(3.04m per turn)

no. of gate valve
(0.81m per valve)

Pipe length
(m)

Total equivalent
length (m)

100 10 3 44.3653.63

100mm total equivalent length = 10x3.04 + 6.1 + 3x0.81 + 2x5.07 + 4.56 = 53.63 m

no. of non-return valve
(5.07m per valve)

2

no. of buttrfly valve
(4.56m per valve)

1

Total pipe length
(m)
71.77

Total pipe length
(m)

97.99

P   = 1.24 x 10  x 375    x 71.77   =1.85
loss

-8 0.051 bar

At 540 l/min.
P   = 1.24 x 10  x 540    x 71.77    =1.85

loss
-8 0.101 bar

*S is the static pressure difference between the 'C' gauge and the highest sprinkler in the installation.

a.

Static head difference from control valve to highest sprinkler head (*S)
1.74 + 2.6 = 4.34 m. = 0.43 bar

b.

c.

d.

(L refer item 1)

HYDRAULIC CALCULATION FOR IMPROVISED SPRINKLER SYSTEM

Therefore, minimum main pressures required at the highest sprinkler head to control valve:

For 375 l/min. @1 bar
= (1 + 0.43  + 0.051) bar = 1.481 bar
For 540 l/min. @0.7 bar
= (0.7 + 0.43  + 0.101) bar = 1.231 bar

no. of tee
(6.1m per tee)

1
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Finally, minimum main pressures required at highest sprinkler head to Government town main:

For 375 l/min. @1 bar:
= (1 + 0.43 +0.22 + 0.07 + 0.051) bar = 1.771 bar < pressure available at Government main (2 bar)
For 540 l/min. @0.7 bar:
= (0.7 + 0.43 + 0.22 + 0.138 + 0.101) bar = 1.589 bar < pressure available at Government main (2 bar)

Pressure obtains at control valve from Government main:

Government town main water pressure provided = 2 bar

Pressure available at control valve:

Pressure at 375 l/min. = 2.0 - 0.07 - 0.22 = 1.71 bar > pressure required 1.481 bar
Pressure at 540 l/min. = 2.0 - 0.138 - 0.22 = 1.642 bar > pressure required 1.231 bar

Static head difference from Government town main to control valve (*T)
 1+1.2. = 2.2m = 0.22 bar

= {pressure required + static (*S+*T) + pipe pressure loss} < Government pressure available

CONCLUSION: THE GOVERNMENT MAIN SUPPLY WATER PRESSURE CAN CATER THE FLOW REQUIRED AT HE

WATER PRESSURE ACCORDING TO THE CODE OF PRACTICE FOR MINIMUM FIRE SERVICE INSTALLATIONS AND
EQUIPMENT AND CIRCULAR LETTER NO. 4/96 AS FOLLOWS:

HIGHEST SPRINKLER HEAD AND THE DESIGN OPERATING PRESSURES AT CONTROL VALVE  AT REQUIRED
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