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The Non-Equilibrium Gas-Liquid Two-Phase Flow and Supercavitation

Phenomenon during Water Entry of a Slender Body
SHI Hong-hui , ZHANG Xiao-ping » WU Yan . ZHOU Hao-lei » ZHOU Su-yun, JIA Hui-zxia, ZHANG Li-te,
DONG Ruo-ling , WANG Chao
(School of Machinery and Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The phenomenon of supercavitation during water entry of a high speed slender body has

been studied experimentally with high-speed photography, and the results are studied deeply. The fluid

dynamic processes of water entry of the 48mm long slender body at the speed of about 50 m/s in different

incident angles have been analyzed specifically. Experimental results show that when the slender body tilt

into the water in some incident angle, the contact with the free surface changes the torque generated by the

initial movement direction of the slender body, which makes the slender body deflect and produce multiple

irregular folds of the cavity. At the same time, the slender body breaks the supercavity more easily during

water entry because of the interaction between the supercavity wall and the slender body, resulting in some

supercavitation stays near the free surface. According to the curve based on the speed, it is verified that

there is still a super-bubble drag reduction effect during water entry of a slender body.

Key words: slender body; supercavitation; enter the water some incident angle
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