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Numerical simulation of the effect of different head form

on surface closure of water entry supercavity
WEN Junsheng'. SHI Honghui', XU Shengli*, PENG Jie*, CHEN Bo'
(1. Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. School of Aerospace Engineering, Tsinghua University, Beijing 100084, China)

Abstract: In order to obtain the effects of head form on surface closure time and the supercavity size
which forms and develops in the water entry process of projectile model, Based on VOF (Volume of fluid)
method and two-dimensional axisymmetric model, user defined function was embedded in Fluent 15. 0 and
dynamic mesh technology was used to conduct numerical simulation of water entry supercavity generated
by the cylinders with different head forms and the uniform velocity of 500. 00 m/s of a practical projectile
model. The results showed that the surface closure time of the cylinder with round head form was the
earliest, followed by the cylinder with the conical head form, and the cylinder with the closely cropped
head form was the latest one. The cylinder with round head form induced the largest gas phase velocity,
followed by the cylinder with the conical head form, and the cylinder with the flat head form had the
smallest effect. The results agree with the literature very well. After the projectile model entered the
water, the supercavity consisted of two parts. The results have a good agreement with the calculation
result of Logvinovich semi-empirical formula. It can provide the reference for the study of the supercavity
flow characteristics induced by the water entry of high-speed objects.

Key words: supercavity; head form; practical projectile model; surface closure; velocity field; numerical

simulation
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