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CFD simulations of ship maneuvering motion
WANG Jianhua, WAN Decheng

(School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, State Key Laboratory of Ocean Engineer-
ing, Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration, Shanghai 200240, China)

Abstract : Ship maneuverability is one of the most important ship design issues that can be addressed by performing
a ship-maneuvering motion response assessment. With the rapid development of high-performance computers and
computational fluid dynamics (CFD) , there is a huge potential in numerical simulations of engineering applications
such as simulations of the ship-maneuvering motion with propellers and rudders using CFD with the full-viscosity
fluid field solution method. This paper reports the research progress of CFD simulations on maneuvering motion ;
presents simulations of the maneuvering motion of the captive ship model vs free running ship model; and docu-
ments the progress of the propeller body force model, the sliding mesh method, and the overset grid methods in the
simulations of the maneuvering motion of the free running ship model. It then summarizes the challenges and future
trends in CFD simulation research on ship-maneuvering motion.

Keywords : ship-maneuvering motion; CFD simulation; shiphull-propeller-ruddle interaction. ; viscous flow field;

body force model; sliding mesh method; overset grid method; RANS simulation; detached eddy simulation
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