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Study on the prediction of tip vortex cavitation inception
and the vortex cavitation noise

PENG Xiao-xing', XU Liang-hao', SONG Ming-tai', ZHANG ling-xin’>, WANG Ben-long’
CAO Yan-taol, LIU Yu-wenl, HONG Fang-wenl, YAN Kai'

(1 National Key Laboratory on Ship Vibration and Noise, China Ship Scientific Research Center, Wuxi 214082
2 Department of Mechanics, Zhejiang University, Hangzhou 310027
3 Department of Engineering Mechanics, Shanghai Jiao Tong University, Shanghai 200240

(Email: henrypxx@163.com)

Abstract : Tip vortex cavitation (TVC) is an common and complex cavitation phenomenon in
marine propeller. In present paper the elliptic hydrofoil with section NACA 662-415 is chosen as
a model, tip vortex flow field was studied first by experimental measurements and numerical
simulation. Velocity distributions, vortex core size, average pressure and turbulence fluctuation in
the vortex were obtained to analyze the relation with TVC inception. In addition, the effect of
water quality including air content and nuclei distributions on TVC inception was explored by
test and numerical modeling. Combining with lift coefficient, Reynolds number and nuclei,
a new prediction formula of tip vortex cavitation inception is proposed. Finally the vortex singing
was studied, which is a special noise phenomenon in the development tip vortex cavitation. The
way to repeatable generate the phenomenon at various Reynolds number and cavitation number
was found in our laboratory. The mechanism of the vortex singing in cavitating tip vortex is
presented.

Key words: Tip vortex; cavitation, flow field, noise, prediction
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