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Analysis of active ventilation effects on propeller cavitation and
noise performance
WANG Zhibo' QIAN Haocheng® GU Jinjing' WU Zhihao®
(1. College of Marine Engineering, Jiangsu Ocean University, Lianyungang 222005, Jiangsu China; 2. College of Makarov
Marine Engineering, Jiangsu Ocean University, Lianyungang 222005, Jiangsu China; 3. College of Computer Engineering,

Jiangsu Ocean University, Lianyungang 222005, Jiangsu China)

Abstract The effects of active ventilation on cavitation and noise of a marine PPTC (Potsdam propeller test case) under unsteady
cavitation were investigated. Based on the Reynolds-averaged Navier-Stokes equations solved with the Sauer & Schnerr cavitation
model and the FW-H noise model, a numerical method for the propeller in a water-air mixed fluid was established by combining the
sliding mesh technique. The cavitation number o=1.5 was selected for study, and the effects of different injection rates and injection
positions on the shedding of cavitation sheets were elucidated. For the active flow control, the influences of different injection rates
and injection positions on the propeller were considered. Comparison with literature data was conducted for model validation.
Results show that when ventilation is applied at the propeller axis, with the ventilation rate ¢ greater than 0.017 kg/s, cavitation is
reduced, and the noise is correspondingly decreased; ventilation at the propeller axis exhibits the most significant reduction effect on
cavitation and noise, while ventilation at the mid-blade exhibits the most significant enhancement effect on cavitation and noise;
active ventilation affects the distribution range of cavitation, and after reaching 0.017 kg/s, active ventilation causes the cavitation
region to be reduced and shifted outward.

Key words air injection bubble; multiphase flow; cavitation noise; noise directivity; numerical analysis
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