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a pipe line, such arrangement or connection of pipes will be considered as pipes in series 

or compound pipes. Following figure, displayed here, indicates the arrangement of 

connection of three pipes in series.  

 

Let us consider the following terms from above figure  

L1, L2 and L3: Length of pipes 1, 2 and 3 respectively  

d1, d2 and d3: Diameter of pipes 1, 2 and 3 respectively  

V1, V2 and V3: Velocity of flow through pipes 1, 2 and 3 

respectively  

f1, f2 and f3: Co-efficient of friction for pipes 1, 2 and 3 

respectively  

H = Difference of water level in two tanks  

We must note it here that difference in liquid surface level will be equal to the sum of 

total head loss in the pipes.  

If we neglect the minor head losses, we will have following equation for total head loss 

as mentioned here. 

 

Let us consider that co-efficient of friction i.e. f is same for all three pipes and therefore 

we can write the equation for head loss as mentioned here.  
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4.5 PIPES IN SERIES AND IN PARALLEL  

PIPES IN SERIES:  

When pipes of different lengths and different diameters are connected end to end to form 
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PIPES IN PARALLEL: 

 

 

 

 

 

 

It is analogous to parallel electric current in which the drop in potential and flow of 

electric current can be compared to head loss and rate of discharge in a fluid flow 

respectively.  

The rate of discharge in the main line is equal to the sum of the discharges in each of 

the parallel pipes.  

Thus Q = Q1 + Q2 

The flow of liquid in pipes (1) and (2) takes place under the difference of head between 

the sections A and B and hence the loss of head between the sections A and B will be 

the same whether the liquid flows through pipe (1) or pipe (2). Thus if D1, D2 and L1, L2 

are the diameters and lengths of the pipes (1) and (2) respectively, then the velocities of 

flow V1 and V2 in the two pipes must be such as to give 

 

EQUIVALENT PIPE  

In practice adopting pipes in series may not be feasible due to the fact that they may be 

of unistandard size (ie. May not be comemercially available) and they experience other 

minor losses. Hence, the entire system will be replaced by a single pipe of uniform 

diameter D, but of the same length L=L1+ L2+ L3 such that the head loss due to friction 

for both the pipes, viz equivalent pipe & the compound pipe are the same. 

For a compound pipe or pipes in series 

 

When a main pipeline divides in to 

two or more parallel pipes, which 

may again join together 

downstream and continue as  

main line, the pipes are said to be 

in parallel. The pipes are connected 

in parallel in order to increase the 

discharge passing through the 

main.  
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PROBLEM 1:The difference in water surface levels in two tanks, which are connected 

by three pipes in series of lengths 400 m, 200 m and 300 m and of diameters 400 mm, 

300 mm and 200 mm respectively, is 16m. Estimate the rate of flow of water if co- 

efficient of friction for these pipes is same and equal to 0.005, considering: (i) minor 

losses also (ii) neglecting minor losses. 
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PROBLEM 2:Three pipes of length 800m,500m and 400m of diameter 500mm,400mm 

and 300mm respectively are connected are connected in series these pipes are to be 

replaced by a single pipe of length 1700m.find the diameter of single pipe. 
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