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Numerical simulation of supercavity flowing near the free surface
ZHANG Yatao, SHI Honghui , WEI Kangyun
(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To study the motion law of the object near the free surface, Fluent software was applied,
and VOF multiphase flow model and standard ke turbulence model were chosen to carry out numerical
simulation of supercavity flow field of the object which moved at the first velocity of 60, 100 m/s and 200
m/s under four different water depths(26, 106, 206 mm and 406 mm) to study the influence of water
depth on cavitation morphology. Meanwhile, the Pilot wave was calculated on the free surface. Numerical
simulation results show that: as water depth increases, the symmetry of cavitation is getting better and
better; the wave height on the free surface decreases gradually; the changes of cavitation length and
cavitation diameter are consistent with the semi-empirical formula proposed by Logvinovich and
Savchenko. In addition, as the object velocity increases, the wave height on the free surface also increases.
This paper analyzes the initial distance of the pilot wave and the influence of water depth on it. It can
provide the basis and reference for the study of the morphological properties and hydrodynamic
characteristics of high velocity projectile supercavity.

Key words: cavitation morphology; pilot wave; [ree surface; wave height
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