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Numerical and experimental study of the bow wave breaking of
high-speed KCS model

WANG Jian-hua, 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.
Email: dewan@sjtu.edu.cn)

Abstract: Ship advancing in calm water is one of the most fundamental studies in the research
field of ship hydrodynamics. For high-speed ships, significant wave breaking can be observed
and the free surface flow is very complex. In the present paper, both numerical and experimental
studies have been conducted to investigate the breaking bow waves of KCS ship model. The
experiment is performed in the towing tank at SITU and the breaking waves pictures of 8 ship
speeds varies from Fr=0.26 to Fr=0.425 have been captured by high speed camera. Numerical
simulations are carried out at Fr=0.35 and the predicted bow wave has been compared with the
experiment. Good agreement has been achieved and it is showed that the present method can

predict well with the breaking bow wave phenomenon of high speed surface ships.

Key words: Wave pattern; Breaking bow wave; High speed ship; naoe-FOAM-SJTU.
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