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Numerical simulation of flows around a hull in regular waves with propeller effects
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Numerical simulation with regular head waves including propeller effects is carried out. Propeller effects are
represented by body forces which are obtained by the simplified propeller model which is based on the infinite
blade theory. Ship heave and pitch motion equations are solved and ship motions are taken into account by a
grid deformation. A practical tanker hull form is selected. Firstly, computed motion amplitudes and resistance
increase coefficients are compared with measured data and resulted within a reasonable agreement. Then, flows
on the propeller plane with and without propeller effects are compared. Wake flows are changed with orbital
motions of the regular wave at a short wave length. On the other hand, in a long wave length, wake flows are
effected by ship motions and waves. Time averaged axial velocity which is also averaged in the propeller circle is
increased comparing with the steady condition without waves.
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Fig. 3: Comparison of resistance increase coeflicients
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Fig. 4: Axial flow contours and cross flow vectors
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