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Computation of Wave Drift Forces and Motions for DTC ship in
Oblique Waves

Liu Cong, 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, China)

ABSTRACT : To assess ship maneuverability in waves, computations of a ship with heave, roll and pitch
motions in oblique wave are presented. The wave drift forces, heave and pitch motions are
investigated numerically. The computations are based on volume of fluid (VOF) and overset mesh
methods, discretized by finite volume method (FVM). An open source library, wave2Foam, is used to
generate desired wave conditions. Seven wave conditions with a wide range of incident angle are

considered. The wavelength is in the range of short waves and the results show strong nonlinear
-15-
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features especially for following waves > where the waves directly impacts on the bottom of stern
presented by the peak value in the force curves. The comparison of wave drift forces between the
present computational results and measurements shows good agreement. The motions and forces of ship
are dominated by the wave frequency. Precise prediction of wave forces is a fundamental ability

to tackle with the maneuverability in waves in the future works.

Key words : Wave drift forces; Naoe-FOAM-SJTU solver; Overset grid; Oblique wave.
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