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Applying the Body Force Method to the Ship Self-Propulsion
Simulation in Waves
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Abstract: The weather factor, f,,, in EEDI (Energy Efficiency Design Index) is an indication of the
speed loss, and it is necessary to compute the self-propulsions in calm water and in waves to obtain
the weather factor. In this paper, the focus is on the application of body force method to the
self-propulsion simulation in waves. In last CSHydro conference, we have presented some
preliminary results of the self-propulsion simulations, and more results are presented in this paper.
The body force method integrates the RANS method and the propeller boundary element method to
compute the interactions between ship hulls and propellers, and both the steady and unsteady body
force methods are demonstrated in this paper. In the present method, the ship hull resistance is
computed by three different approaches, the first one is the combination of by viscous flow RANS
method and wave making boundary element method, and the second approach is by only using the
viscous flow RANS method. For the above two approaches, the added resistances are computed by
strip theory, and the third approach is that all the resistances are computed by RANS method. The
computational results from three approaches are compared and investigated in the paper for both
forces and flow field..



