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Design of Water Supply System 
 
Water supply system includes: 

1. Pumping Devices 

2. Various pipes that convey water 

to the consumers 



 Design of Pumping Devices 
 

• Pump is a primary unit of water distribution 

system. 

• Pump and pumping machineries lift water 

from the source to overhead tank so that 

water can flow by gravity to the distribution 

system. 



Types of Pumps: 

 

• Submersible Pump 

• Turbine Pump 

• Centrifugal Pump etc. 

 
Each type of pump has certain advantages and 
disadvantages. Here we will use submersible pump 



Design of pumping devices includes 

 

a) Determining pump capacity 

b) Pumping Schedule 



a) Determining Pump Capacity 

1.  Divide the whole plan area in some zones like 
residential zone, industrial zone etc. 

 

2. Calculate the number of well/pump 
required for each zone. 

 

3. Determine the capacity of each pump 



Number of well/pump required for each zone 
 
 
 
 
 

 



Pump Capacity: 
i) Working Horse Power, 

WHP= HQ/3960 

Where, 

H= Total head or lift of the pump (ft) 

Q= Yield of well (gpm) 

ii) Breaking Horse Power, 
BHP= WHP/ɳ 

Where, 

ɳ= Pump Efficiency = 75% 



Total Head / Total Lift of Pump 

= Static head + Velocity head + Friction head 

 
Static Head 

 
= Suction head (hs) + Delivery head (hd) 

 
Suction head, hs = 0 (for submersible pump) 

 
Delivery head, hd = Static water level + Max 

building height 



 
Delivery Head = 170’ + 500’ = 670’ 



Velocity Head 

hv = v2/ 2g 

Assume, Velocity of water supply = 3 fps 

 
Friction Head 

•Friction loss is assumed to be 10% of maximum 

pipe length 

•Maximum pipe length 

= Maximum horizontal distance + Maximum 

height of the building + Height of rooftop tank 



 
 

 
Total Head, H = hs+ hd + hv + hf 



 



b) Pumping Schedule 

• Calculate the total present and future water 
demand for each zone. 

• Prepare demand curves for each zone 

• Prepare pumping chart 

 
Method of Supply: 

1. Continuous supply 

2. Intermittent supply 



 
Method of Distribution: 

• System with pumping and storage 

• Economic operation but high initial cost 

• Required pressure can be maintained in the 

line under varying water consumption 



           Methodology: 
 

1. The total present and future water demand for each 

zone is calculated in previous chapter. 

2. Pumping Charts needs to be prepared according 

to this demand and pumping hour. 

3. In every pumping schedule, fire demand 

adequacy has to be ensured. 



 



 



 


