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Study on pressure fluctuation characteristics of axial flow pump
in reverse power generation under different cavitation conditions
ZHOU Ying,ZHENG Yuan, WANG Haolan, TANG Wei, CHEN Mingzhao,ZHAO Mengshang, GAZANG Cairang
(School of Water Conservancy and Hydropower Engineering s Hohai University , Nanjing 210098, China)

Abstract: Taking a pumping station of South-to-North Water Transfer Project as a model, we conducted full-channel numerical simula-
tion of the cavitation conditions of large-scale axial flow pumps in the pumping station during reverse power generation. We studied the
steady and unsteady cavitation phenomena under the condition of reverse power generation,and compared the experimental results. We
obtained the bubble volume distribution law under different cavitation conditions,and predicted the development characteristics of blade
cavitation, The pressure fluctuation of the three monitoring surfaces was studied under the condition of reverse power generation,
The results showed that the pressure fluctuation amplitude was the smallest at the guide blade inlet and the largest at the runner
outlet, which was about 7 times of that at the runner inlet. The water flow was seriously affected by the runner rotation and the
main frequency was the frequency of the runner. The amplitude of pressure fluctuation before and after the runner would in-
crease with the decrease of the cavitation coefficient under different cavitation numbers,and the main frequency of pressure fluc-
tuation was not affected by the cavitation coefficient. The smaller the cavitation number, the less the radial force of the blade, the
greater the axial force, increasing the instability of the runner. To ensure the stable and efficient operation of the axial flow
pump in reverser power generation,the device should be running under a high cavitation coefficient.
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Fig. 2 Schematic diagram of monitoring surfaces and monitoring points
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Fig. 3 Test bench and cavitation performance curve
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Fig. 4 Gas volume fraction and pressure distribution cloud on the back of blades
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Fig. 5 Test results of reverse power generation cavitation test
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