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Impulse response method for a centrifugal pump in pipeline systems
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ABSTRACT

Method of characteristic(MOC) has been widely used as a transient analysis technique for pressurized pipeline systems.
There are substantial studies using MOC for the water hammer triggered through instantaneous valve closures, pump
stoppage and pump startup for pipelines systems equipped with a centrifugal pump. Considering restrictions of MOC
associated with courant number condition for complicated pipeline systems, an impulse response method(IRM) was
developed in the frequency domain. this study implements the impact of centrifugal pump using transfer function
in frequency domain approach. Using pump performance curve and the affinity law, this study formulated transfer
functions which relate complex pressure head at upstream of pump system to that of downstream location. Simulations
of simple reservoir-pump-valve system using IRM with formulated transfer function were similar to those obtained
through MOC.
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O] A5 FAA B FAI o] 545] H3lstH = AAMEe EAI- ] glod, ol s o A
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OH  a* 0Q _
at  gA ox

2Q oH | fQIQ|
ot +gd ox + 2DA

714, He 4%, =
7SR, Aw o] 94, f= v, t= ARE xe
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9] 1749 Bolck. 919 A A4 ez
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= o o A
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H= Cy+ ByQ

o714, CP, BP= EAA ¥ (HEAA W34
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o} Az 27] 20] Tk ThE AR B
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o] #7k WAHA] 97| ShE courant 4221 0L/ Az
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oh Zu AR 23 Bl ME aAt/ Az =15
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BIES oh53} o] ghcH(Chaudhry, 2014).
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Fig. 1. Notation for interpolation
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Fig. 2. Schematic diagram of centrifugal pump pipeline system
with short suction line
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Table 1. Flow condition of 1st system and 2nd system

D@m) @ Q(m%s) RE H f
1st 0.4 0.1102 | 349362 10 0.0145
2nd 0.2 0.01257 | 79681 7 0.0195
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