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Numerical simulation and experimental study on transient

cavitation characteristics of mixed-flow pump startup process

ZHANG De-sheng ', GU QI !, CHEN Zong-he ', SHI Wei-dong >

(1. National Research Center of Pumps, Jiangsu University, Zhenjiang, Jiangsu 212013, China.
2. Department of Mechanical Engineering, Nantong University, Nantong 226019, Jiangsu ,China.

*Email: zds@ujs.edu.cn)

Abstract: Aiming at researching of the transient cavitation characteristics during the start-up
process of mixed-flow pump, the flow field distribution in impeller passage under different inlet
pressures at the same start-up time (7,=10s) was analyzed by means of both numerical simulation
and high-speed photography. It is found that in the initial stage of start-up process, the cavitation
inside the pump is mainly composed of the vortex cavitation caused by the tip leakage vortex and
the gap attachment cavitation caused by the tip leakage flow. With the increase of the rotational
speed, it can be observed that the cavitation area has moved from the rim near the middle of the
blade to the trailing edge of the suction side of the blade and the hub, then forming a cavitation
area shaped as a geometric triangle; and the cavitation consists of the tip leakage vortex
cavitation, the entrainment area cavitation and the clearance attachment cavitation. As the
pressure of the inlet of the model pump is reduced, the critical speed when the cavitation happens

will decrease, and the strength of cavitation is intensified.

Key words: Mixed-flow pump; Starting; Numerical simulation; High speed photography
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