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High Fidelity Numerical Simulation of Violent Free Surface Flow
for Ship and Marine Structures

LIU Cheng, HU Yiding, YANG Yuxiao, WAN Decheng”
(Computational Marine Hydrodynamics Lab (CMHL), State Key Laboratory of Ocean Engineering, School of Naval
Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract
In the present study, the strategy of parallel adaptive mesh refinement is applied to enhance
computational efficiency. Critical mesh regions such as free surface and body surface region are refined
accordingly. The low-dissipative scheme, geometric volume of fluid method and immersed boundary method
are assembled to a parallel solver. The present solver is capable in providing numerical prediction with high
fidelity and high efficiency for the hydrodynamic analysis of simple (i.e. thin plate) or complex (i.e.
submarine) geometry. These numerical methods are promised to develop a new generation of computational

hydrodynamic software.

Key words: marine structure; two-phase flow; complex flow; free surface; high-performance computation
E& &

g T3, 1987 AR, RIEUR, WEESI. dEEASRAN S IR TRV SRS ) S SRR AT T R AR

=T U5, 1998 4, MLt BB SMAA- RE TRR K B) g 2 ) A RS A0 A U SRR T A

BEHE 5, 1998 4, WIEATTUA. BRSNS IR T REK S ) 2 1n REURS A0 AL 017 OB i A P T AR

FER 95, 1967 A, KV Re e, Wb, BRGNS e TRKE) 0% SRR T i
L5 TREKE) )% CAE B, mtEReTHE S50 .

*EINEE: JTER



