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Numerical simulation of water impact of complex body by
a gradient—augmented level set method

SHI Fu-long', LI Hong—xin', XIN Jian—jian®, YUAN Qi', JI Meng—jie'
(1. School of Shipping and Naval Architecture, Chongqing Jiaotong University, Chongqing 400074, China;
2. Institute of Naval Architecture and Ocean Engineering, Ningbo University, Ningbo 315211, China)

Abstract: Free surface impact of complex structures, such as airdrop torpedo, the diving of unmanned under-
water vehicles, and the water impact of high—speed ships, has always been a research hotspot in the field of
ocean engineering. This paper presents the simulation of water impact of complex structures by combining
the ghost cell method and the gradient augmented level set method (GALS). A time semi—implicit finite differ-
ence method was used to solve the incompressible Navier—Stokes equations, the ghost cell method was used
to enforce the no—slip boundary conditions by interface reconstruction, and the gradient augmented level set
method was used to capture nonlinear free surfaces such as wave overturning and jet flows. The slamming of
a two—dimensional cylinder at constant speed was simulated to validate the accuracy of this numerical meth-
od by comparing the present results with the experimental data. Upon simulation of the slamming of a two—di-
mensional hull section, the variation rules of the impulsive pressure, the motion response, the pressure distri-
bution, and the free surface motion with respect to the relative impact angle were analyzed. Also, some typi-

cal impact phenomena were observed such as the flow separation, the jet flow, and the ventilation for a small
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impact angle.
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