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Numerical simulation of water entry of cylinder and box square
column based on overset grid method

XIE Lu-yi, ZHANG Xiao-song, WAN De-cheng

(Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration, State Key Laboratory of Ocean
Engineering, School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University,

Shanghai 200240, China)

Abstract: Research on water entry has an important guiding effect on ship launching and
projectile water entry. The problem of water entery involves the interaction between objects and
water. An object entering water will cause the liquid level to change suddenly, water entry is
accompanied by complex physical phenomena such as splash and cavitation. Numerical
simulation of the water entry problem of an object can predict the size of the slamming force and
the equilibrium position of the object after it enters the water and provide important theoretical
basis for water entry in engineering application. The main work of this paper is numerical
simulation of water entry of cylinder and square column. First, square column water entry is
simulated and qualitatively analyzes the slamming force on the square column entering water,
which verifies the feasibility of the solver used in simulating the water entry problem. Then the
cylinder water entry was simulated, the simulation results are in good agreement with the
experiment. The solver used in this paper is naoe-FOAM-SJTU which is developed based on
OpenFoam.

Key words: Water entry; Slamming; Overset grid; naoe-FOAM-SJTU solver.
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