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CFD-based numerical prediction of ship hydrodynamics during

turning motion

GAO Hang', ZOU Zao-jian'?, YUAN Shuai'

1. School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240,
China;
2. State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract: Taking the containership KCS model as the study object, numerical prediction of ship
hydrodynamics during turning motions under different drift angles and heeling angles is carried
out by using the CFD software STAR-CCM+ to solve the RANS equations for the viscous flow.
The numerical results are compared with the model test data to validate the numerical model and
method, and the effects of the wave-making and the heeling angle on the ship hydrodynamics are
investigated. The numerical results show that the effect of the wave-making on the lateral force
and the yaw moment is small but significant on the longitudinal force and the heeling moment;
the effect of the heeling angle on the longitudinal force, lateral force and yaw moment is small
but significant on the heeling moment. The results indicate the feasibility of the CFDmethod for
the numerical prediction of the ship hydrodynamics during turning motions, and the results have
a certain guiding significance for understanding the phenomenon of ship heeling etc. during

turning motions.

Key words: CFD; turning motion; ship hydrodynamics; wave-making; heeling
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