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Numerical Simulation Study of Horizontally-moving Supercavities

at Different Water Depth from the Free Surface
CHEN Bo. HU Qing-qing » SHI Hong-hui » JIA Hui-xia » WANG Yun
(School of Mechanical Engineering &. Automation, Zhejiang Sci-Tech University,
Hangzhou 310018, China)

Abstract: Based on the homogeneous equilibrium multiphase theory, RNG k- turbulence module was
used to carry out numerical simulation of horizontal motion cavitation flow under different water depths.
Effects of free surface on horizontal supercavity in shallow water area and influences of cavitation number
on cavitation morphology in deep water area were studied. The results indicate that in shallow water area,
due to influence of free surface, cavitation morphology presents up-down asymmetric form, and cavitation
is thicker and shorter than the situation in deep water area. Besides, the pressure for the cavitation is also
up-down asymmetric. In deep water area, the cavitation configuration is basically up-down symmetric and
elliptical. the dimensionless diameter and length of the cavitation decrease as the growth of cavitation
number. This basically complies with semi-rational formula proposed by Logvinovich and Savchenko.
Moreover, the pressure for the cavitation is also up-down symmetric.

Key words: supercavity; free surface; supercavity morphology; numerical simulation
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