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Numerical Simulation on Cavitation Behavior of
Large-Scale Axial-Flow Pumps

YAN Hao, LIU Meiqing, LIANG Xing, LIN Peng, WU Yuanwei
(School of Power and Mechanical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: To study the cavitation behavior of large-scale vertical axial-flow pumps., it is necessary
to establish accurate prediction methods. In this paper, the real pump with an impeller diameter
of 2. 80 m in Xing Fu Pumping Station is chosen as the research object. Firstly, through the
comparison of numerical and experimental results, the accuracy of numerical simulation is
proved. The pump’s net positive suction head (NPSH) is 4. 86 m., and its critical vapor pressure

(P.) is 48. 50 kPa. Then changing the pump inlet pressure, the results show that the cavitation

last length (X) is rapidly changed from 0. 24 to 1. 00 along with the pressure from 47. 00 kPa to
42.00 kPa, and the cavitation area quickly spreads to the whole blades. Changing the pump
operating conditions, the results show that cavitation only occurs on the working side near the
blades’ inlet under the large flow conditions, and mainly appears on the suction side of the blades
under the conditions of low flow rates. When the liquid angle 8, <Za. there is one cavitation zone.
and when f) qa. two cavitation zones appear. Eventually, cavitation can be effectively eliminated
by increasing the inlet pressure to higher than the critical pressure P., and can be effectively
reduced by adjusting the operation state to the optimal condition.
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