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A numerical investigation into the influence of step shells on
the cavitation flow characteristics of the inducer

XU Xiaoyu,XIANG Le,CHEN Hui, XU Kaifu, LIN Ronghao

(Xi’an Aerospace Propulsion Institute,710100 Xi’an, China)

Abstract : The reusability of liquid rocket engines and the wide range of variable thrust impose a high de-
mand on the power capacity of turbopumps as a core component. Cavitation flow characteristics are highly
sensitive to the incoming flow conditions. Altering the inlet shell structure characteristics of the inductor
wheel could be beneficial for enhancing the cavitation performance of the inductor wheel. An advanced a-
daptive cavitation model is employed to simulate the cavitation flow characteristics of a typical three-blade
inducer. First,the numerical simulation method is fully validated based on the visual test results. It is found
that the adopted numerical method can predict the cavitation morphology and cavitation performance of the
inducer. Based on the numerical simulation, the cavitation flow characteristics of inducers with different

stepped shells are analyzed in depth. The results indicate that the performance of the stepped shell is opti-
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mal when the expansion angle is 30°. The stepped expansion enlarges the upstream clearance of the induc-

er and weakens the fluid-excited effect. The cavitation zone develops upstream by guiding the vortex center

of leakage vortex cavitation. Meanwhile ,the ladder splits the cavitation zone and inhibits the development

of cavitation bubbles downstream , thereby reducing the blockage of the cavitation zone on the flow channel

and the interference on the angle of attack at the entrance of the adjacent blade, thereby improving the

cavitation performance of the inductor wheel and stabilizing the flow state in the flow channel.

Key words: high-speed inducer; tip clearance leakage vortex cavitation; cavitation instability; step-

shaped shell ; cavitation model
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Fig.4 Simulation and experimental results of hydraulic
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