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Numerical investigations of free running ship in bow quartering waves under
course keeping control

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 : Ship motions in rough sea states can directly show the capability of course keeping. In this
paper, numerical investigations are carried out for the free running ship in bow quartering waves using
self-developed CFD solver naoe-FOAM-SITU. The complex ship motions with actual rotating propellers
and moving rudders are calculated using dynamic overset grids and 6DoF motion with a hierarchy of
bodies. Incident waves are generated by the 3D wave tank module. Furthermore, the course keeping
control module 18 developed to simulate free running ship under course keeping control. Predicted ship
motions, rudder deflection, propulsive coefficients and trajectory are present and compared with the
available experimental data from Tokyo 2015 CFD workshop. Good agreements are achieved and show
that the present approach is suitable for the numerical simulation of free running ship under course
keeping control in waves. In addition, free surface elevation are presented to further analyze the ship
hydrodynamic performance in bow quartering waves.

Key words: Ship hull-propeller-rudder interaction, Course keeping, naoe-FOAM-SITU solver, Overset
grid method.



