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A water distribution system consists of complex 
interconnected pipes, serviced from reservoirs and/or 
pumps, which deliver water from the treatment plant to 
the consumer.   

 

 Pipe network analysis involves the determination of the 
pipe flow rates and pressure heads at the outflows points 
of the network.  The flow rate and pressure heads must 
satisfy the continuity and energy equations. 
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 The earliest systematic method of network analysis (Hardy-Cross 

Method) is known as the head balance or closed loop method.  This 

method is applicable to system in which pipes form closed loops.  

The outflows from the system are generally assumed to occur at the 

nodes junction. 

 At each junction these flows must satisfy the continuity criterion, 

i.e., the algebraic sum of the entered flow rates equal to the 

algebraic sum of the exit flow rates 
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Two general types of 
networks 

Pipes in series 

Volume flow rate is constant 

Head loss is the summation of 
parts 

Pipes in parallel 

Volume flow rate is the sum 
of the components 

Pressure loss across all 
branches is the same 
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1. Apply continuity and energy 
equations to pipe system networks  

2. Analyze pipe flow and pressure in a 
network 

3. Illustrate the iterative solution of the 
loop equations using the Hardy Cross 
Method 

4. Develop a spreadsheet to solve a 
simple water distribution system 
using the Hardy-Cross method 
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