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Numerical study on the water entry of high-speed objects

CHU Xue-sen', HAN Wen-ji', ZHANG Ling-xin®

(1. China Ship Scientific Research Center, 214082 Wuxi; 2. Department of Mechanics, Zhejiang University,

310027 Hangzhou. Email: zhanglingxin@zju.edu.cn)

Abstract: A compressible multiphase numerical method is developed for the computation of
high-speed water-entry. In the modeling, we consider there are three medium in the fluid field,
including gas, vapor and liquid in which the vapor comes from the phase change of the liquid.
Each medium is regarded as a compressible fluid so that the equations of state of three fluids are
involved in the governing equations. In addition, the dynamic mesh method is used to
simulate the movement of objects. The motions of two objects, i.e., a sphere and a
flat-nose projectile, are simulated. Numerical results of cavity shape and induced
pressure waves are presented. Some of the results are compared with the
experimental observations.

Key words: Water-entry; Compressible method; Shock wave.
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