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Cr=1322m/s T,=0.23s.

Fig.6 Sketch of pipe system 3

31 4
ava
' £
28m | g <
7k e £ 00
y — = T < osl —— 4 RRIPH A \
= Lok 4 REIPHEE .
D 12m T _1.5 . T ok '
I g ’ s . s .
C i -2‘00 0.02 0.04 0.06 0.08
Z5 t/s
2 1 3
Fig.2 Sketch of pipe system 1 Fig.3 Water hammer pressure at valve D
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Fig.4 Sketch of pipe system 2 Fig.5 Water hammer pressure at valve D in a simple pipe system
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Table 1 Relation between 7,/ T, and A
T./T, 0.00 0.22 0.43 0.54 0.76 0.87 0.98 1.10 1.63 2.17
A/ % 35.7 30.7 18.7 15.7 4.0 -3.12 -8.7 -13.4 -14.0 -55.0
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Table 2 Calculated results of effect of T, on coupled water hammer pressure for different schemes
or/ kg m™3 E/GPa T,/s T,/s T,/T, B A
® 8940 117 0.19 0.05 3.80 0.45
©) 2100 10 0.30 0.125 2.40 0.40
©) 2500 15 0.24 0.125 1.92 0.33
@ 5000 280 0.09 0.050 1.80 0.30
® 8940 117 0.19 0.125 1.52 0.25
G 7900 210 0.13 0.125 1.04 0.18
@ 5000 280 0.09 0.125 0.72 0.03
® 3000 280 0.07 0.125 0.56 0.01
A T,/T, T,/T,>1.0 A 15%
T,/T;<1.0 A . T,> T,
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Effect of pressure conduit structure movement on water hammer pressure

LIN Yi-feng HU Ming
College of Water Conservancy and Hydropower Engineering Hohai Univ. Nanjing 210098 China

Abstract In consideration of the fact that the effect of conduit structure on water hammer pressure has been ignored in the
classical water hammer theory a mathematical model of water hammer fluid-structure interaction FSI is developed to
study the effects of conduit movement on the characteristics of water hammer in conduits and the effects of axial

transversal and torsional motion of conduits on the water hammer pressure are analyzed respectively. Besides the
influences of fluid-structure interaction on the characteristics of water hammer pressure in conduits are also researched by

a case study.

Key words water hammer pipe structure fluid-structure interaction characteristic line method
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