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Abstract

The new system for the evaluation of the ship’s overall performance is under development at NMRI. The
system is based on the computational fluid dynamics (CFD) with the overset grids method. At first, the results
at full scale are introduced. The points for a computation at full scale are the minimum spacing on wall surface
and the roughness effect. The minimum spacing on wall surface can be determined by using the ITTC formula,
and the roughness effect is accounted for by the roughness models on the turbulence models. The computed
results are compared with the particle image velocimetry data of the actual ship measurement on the condition
with the ship equipped the energy saving duct. The computation with the roughness effect shows agreement
with the measured data. Apart from that, the effect of the energy saving duct at full scale is examined, and the
traditional scale out method based on the model experiments differs from the simulated results based on the
CFD method. The flow features are different from the model and the full scales, and the optimized design of
the duct shape can be changed in both scales. The new duct shapes which have the full scale effect are
proposed. Next, the computational method with incoming waves is developed. The parameters which are
suitable for the simulation with the incoming waves are introduced, and the numerical results show agreement
with the experimental data which includes the relative difference in the bow shapes. Additionally, the CFD
method can reproduce the time variation of the wake flows which are caused by the interaction between the
incoming waves and ship’s motions. Finally, the results based the multi-objective optimization system which
the cargo volume and horse power are selected as the objective functions is introduced, and the summaries are
stated with the future prospects and plans.
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