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Analysis on characteristics of self-excited cavitation
oscillation in pump-piping system

YAN Junfeng, CHEN Hui, LU Wanruo
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: The low frequency oscillation of inlet pressure and outlet pressure occurred in an
inducer-centrifugal pump test when flow in the pump was small, which contrasts with the frequency
characteristics of high speed centrifugal pump. This indicates that the self-excited oscillation occurs in
the pump-piping system. When the pump is operating at off-design conditions, the backflow zone
intensively interacting with main flow zone may appear. This backflow is rotated with the inducer,
which will decrease the static pressure of the mainstream liquid and result in a periodical change of
the physalides volume, and then the self-excited cavitation oscillation occurs. In order to analyze the
characteristics of the self-excited cavitation oscillation, a novel cavitation dynamic model is presented
to simulate the dynamic characteristic to capture the oscillation frequency in the pump-piping system,
the dynamic characteristics of inlet pressure and flow rate, and the limit cycle of flow rate versus inlet

pressure. The results of numerical experiments indicate that the calculated characteristics of
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