Flow through pipe in
series and parallel



Flow through pipe in series

*\When pipes of different diameters are
connected end to end to form a pipe line,
they are said to be in series. The total
loss of energy (or head) will be the sum of
the losses in each pipe plus local losses
at connections.






P Total head loss for the system H = height difference of
TESEervolrs

P hfl = head loss for 200mm diameter section of pipe
» hf2=head loss for 250mm diameter section of pipe
P h entty = head loss at entry point

P h ep = head loss at join of the two pipes

P h exit=head loss at exit point

H = hfl+ hf2+ hentry+ henp + | exit

4f1 y2 A4Sy s (v=v)r v’

— 11 1 I |051 | 1 2 | 2

~d, 2¢g d, 2g



2 2 2
Piyz 1Y% =Poyz % 4050 4+

w 2¢  w 2g 2g

htotalloss = 21 — Z, = H



» Many times the flow from one reservoir to another
reservoir is increased by connecting number of
pipes in parallel as shown in fig.

» Assume Q1 and Q2 are the discharges through the
pipes 1
and 2
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» Neglecting all minor losses.

Head loss in pipe 1 = Head loss in pipe 2
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PROBLEM




For both pipes use f=0.01.

> Total head loss for the system H = height difference of reservoirs
»  hfl=head loss for 200mm diameter section of pipe

> h2=head loss for 250mm diameter section of pipe

»  henty=head loss at entry point

»  haw=head loss at join of the two pipes

»  hexit=head loss at exit point
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Substitute value in equation
H = hfl + hf2 + hentry 4+ henp 4+ hexit=9m

and solve for Q, to give Q = 0.158 m3/s



P Example

P Two pipes connect two reservoirs (A and B)
which have a height difference of 10m. Pipe 1 has
diameter S0mm and length 100m. Pipe 2 has
diameter 100mm and length 100m. Both have
entry loss k= 0.5 and exit loss kl=1.0 and Darcy
f of 0.008.

Calculate:

rate of flow for each pipe

the diameter D of a pipe 100m long that could replace the
two pipes and provide the same flow
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