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Numerical Investigation on Influence of Propeller Tip
Vortex Cavitation on Hydrodynamic Noise

XIE Bohan, WANG Jianhua, WAN Decheng”
(Computational Marine Hydrodynamics Laboratory (CMHL), School of Naval Architecture, Ocean and Civil Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract

To study the mechanism of the influence of propeller tip vortex cavitation on hydrodynamic noise, a 1:7
scale CP 469 propeller model was selected as the research object. The propeller flow field was established
based on the improved delayed detached eddy simulation (IDDES) and the sliding mesh method, and the
hydrodynamic noise of the propeller was predicted using the porous FW-H method. By controlling the
activation of the Schnerr-Sauer (SS) cavitation model, an in-depth analysis was conducted on the flow field
and hydrodynamic noise characteristics of the propeller with and without cavitation phenomenon. The
experimental verification of the open water performance proved the reliability of the numerical method. The
research results show that the monopole noise is the dominant noise component of the propeller operating
conditions studied in this paper. The tip vortex cavitation increases the noise value of the monopole noise of

the propeller at the blade passing frequency (BPF) and its sub-harmonic frequencies by more than 20 dB.

Key words: detached eddy simulation; open water propeller; tip vortex cavitation; hydrodynamic noise
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