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An Analysis of Water Hammer in Pipeline Systems with Pump

M. H. Lee

Abstract

Unsteady flow problems created by hydraulic transients in pipeline systems with pump are of

significant importance because they can cause excessive pressure, cavitation, vibration and noise.

In this paper, an analysis of transient flow for the pump pipelines is developed by means of the

characteristic method. The calculated results of the program to simulate water hammer due to

sudden valve closure in a simple pipeline are compared with those of the analytical method.

Especially the water hammer due to power failure in pump pipeline system with surge tank was

simulated. As the results, both the upsurge and the downsurge along the pipeline are reduced.

1. A 2

HEo 7|5 2 ARAA B HE2Edu e 7
HAloll= HEI AR B2 &3t A
o] £x71 gA A Wsste v A REo] HH
T tEe] AxHo g FiAeH FAHE S
A Hed, olaid 42 +2A4d Fwater
hammer)e} 2} gt}

oled FARP G 23 A A= AT Y
FEo 2 et o o)d) HE, gy ZPdA, B2
T 217171 #¢8 F dom #AEe] ¢y At
of o)ste] 27} 7 = At 7§H] E](cavity) ] A
ZA3A e B e FAT FH T 9t @2

=

=3

* AMedigte ZlA T A (A sd 1 97d 119)

(92)

7 hEE 5 Aok B PGS S &
9 9] H7 % 8t F7)14Q AHWF Q&
oA ZAFA A & 9 717180 ¥ E LoV
P dwrA o w FAFYC] FHF AL BAZ
He A2 F AT st Hxo| Fo] Aety]
B FE7 FHA G 7 folth ol +HEY
o ola ¥rle HdsH e dste 271 F
Zo] 53 Bl Rl AR wstel 2ol
Fol o} 2o,

T4 d4& ¥A s AN e A FEAF
o} Al f&e M7 ZAAESE s FAU,
I 38 ZFFo| &9 o] dA s e AEA EE
o4 Aol sleAd mt ARG = Setol 3



b2}
H

5]

27

B o e shx W e 23 BRYE Uk

ol g BEuzANA GYUES 23A17]7]
g 22 A ] g3 =M & 4% Aol
921, oo s Fol Utk o FolA MAPAE
BrolAe 7149 4P FFAFS Ao
o G ass G B0 B2 4 3
opz gEazAdAE Hu £k i Gl
W2hE 7aA717] 915t E3) AgH 3 ek

FuelE BF FEe) AEALe] oA B4
% Ald o] Aol W HEZAv o) s,
2ol 9y % FAe 5ol ek A W @
2A9) 7@ el BAT o] 12 dule
) g1} o FelA gk . 22 Fulel A A
23|} GBS FAo2 AT Aule] 4
AR R Hre FHS F ARG F2 54
shsion], 9] oy FAE Aulo] Bahel o5
golxje] Aol o Eatel Rk & & Sk,

2 ego] 24 4o P Sust
7 f% B 24U E ANAAAT 2T
We Agale Aok B FALzIN F4
Bzol oo Bag A2z o Fste FrA~d
AN Bxe) Eo] ATEE 4 e Bl HEA
PR EEMICEER EREE IR
WS VAL YN MBS S
A shax gt

=
l& HE“—E,-TT')

2. HEME| A ihYH A
Bel 32 2 A3 G AsaE
ct 2o UEE p, Bo AHTHASE K, B9

FYUAASE E, Be) WAL 4, el T8 8
e thgd o2 el A

(D

A fEste fA At EH e 71 E
A o] 29 o) %AUAte) ALY p=pg(H-2)
SEEREESEE DR R ST

o

93

Al
Al

W £% WA AL e ol BAY F U
oV v fVIVE

os "ot ' 2d @

hydrcW

S
Y | 3P A
j o ITlSs (o ,o/sds\/,s ;
e [h— \ = T
l 5 Pt !
! ' z
- ogAds
i datum l

!

Fig.1 Definition sketch for derivation of motion
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Fig.3 Water hammer in a simple pipeline with
sudden valve closure
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Fig.7 Flow velocity versus time at midpoint
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Fig.12 Pressure head versus time at midpoint with
various pipe friction factors
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