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Study on Unsteady Turbulent Vibration Characteristics of Steel Channel for

Pumping Stations Based on Bidirectional Fluid Structure Coupling
ZHANG Feng-yong', WANG Tao', ZHAO Lu-jing', ZHANG Liao-jun’
(1. Zhejiang Design Institute of Water Conservancy and Hydro-electric Power Co. , Ltd. , Hangzhou 310002, China;
2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: To study the vibration characteristics when the steel flow channel of the pumping station interacts with un-
steady turbulence, this article establishes a fully coupled vibration analysis model of pump room-pump-water system with
steel flow channel using ADINA software. The law of fluid pressure pulsation in the entire flow channel is studied. The
time history and frequency spectrum characteristics of the vibration displacement of the steel flow channel structure are
analyzed. The results show that fluid pressure pulsation in the steel flow channel is generated at the impeller and trans-
mitted to the inlet and outlet channels, respectively. The vibration characteristics of the steel flow channel structure are
similar to the pressure pulsation of the fluid, indicating that the vibration of the steel flow channel is mainly affected by the
interaction between the water pressure pulsation caused by the rotation of the impeller and the pipe wall of the flow channel.

Key words: steel channel; unsteady turbulence; fluctuation pressure; vibration characteristics; ADINA
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Fig. 1 The iterative solution process for fluid

structure coupling system
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Fig. 5 The schematic diagram of fluid measuring

point in the channel
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Fig. 6 Full channel fluid pressure distribution diagram
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Tab.2 The pulsating pressure frequency and amplitude

of fluid measuring point in the channel
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$i %/ Hz 1% {8 / kPa B %/ He % {8 / kPa
71 3.673 0.138 7.012 0. 066
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73 17.702 5. 904 35.091 1.816
! 17.702 0.157 35.091 0.026
75 3.673 0.111 7.012 0.083
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Fig.7 The fluctuation pressure time history variation and

frequency spectrum analysis diagram of measuring

point in the channel
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Fig.8 The schematic diagram of measuring point
on steel channel shell
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Tab.3 The vibration displacement frequency and

amplitude of measuring point on steel channel shell
e o — F AN
o W/ Hz W& {8 / mm R /Hz  Ii{H/mm
-1 3.673 0.203 7.012 0.159
9! 17.702 0. 045 35.091 0.023
73 17.702 0.071 35.091 0. 040
s 17.702 0.035 35.091 0. 009
°5 3.673 0.011 7.012 0.008
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Fig. 9 The vibration displacement time history variation
and frequency spectrum analysis diagram of measuring

point on steel channel shell
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