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Optimization Analysis
of Swing Check Valve Closing Induced Water Hammer

HAN Wen-wei, HAN Wei-shi, GUO Qing, WANG Xin, LIU Chun-yu
(College of Nuclear Science and Technology ., Harbin Engineering University, Harbin 150001, China)

Abstract: A mathematical-physics model of double pump parallel feed system was con-
structed. The water hammer was precisely calculated, which was formed in the closing
process of swing check valve. And a systematic analysis was carried out to determine the
influence of the torques from both valve plate and damping torsion spring on the valve
closing induced water hammer. The results show that the swing check valve would
distinctly produce the water hammer during the closing procedure in the double pump
parallel feed water system. The torques of the valve plate can partly reduce the water
hammer effect, and implying appropriate materials of valve plate and appropriate spring
can effectively relieve the harm of water hammer.
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Structure of test device
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Table 1 Grid partition of system
9= K /mm HA&/mm 1 R HL A K /mm 23 [ 2 1 /mm flE
1 3 500 150 8 3500 500 WEAC2EE
2 4523 150 10 4 500 500 TEAE IR
3 3 500 150 8 3 500 500 TE B.D, 22
4 3 970 150 9 4 000 500 WA B F.1#1®
5 8 507 150 18 8 500 500 WS BB IR
6 5 550 150 12 5 500 500 W H LJENAERS
7 6 890 150 15 7 000 500 W AGLBH
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Fig. 2 Structure of check valve
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Fig.3 Flow of 1# and 2# branches
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Fig. 4

1# valve opening angle vs. time
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Fig.5 24 valve opening angle vs. time
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Fig. 6 Pressure variation of front and behind 1# valve vs. time
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Fig. 7 Pressure variation of front and behind 2 # valve vs. time
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