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Abstract: Hydrodynamic performance optimization has always been an important part of ship conceptual design, for its
direct demonstration to economy and usability of the ship. Accordingly, it has been a focus problem that how to improve the
level of design based on parent ship hull through optimization technology. In this paper, KCS hull had been chosen as the
initial hull, and two optimization objective were set as the minimum drag at Fr=0.26 and wake evenness at the disk. There
were three parts including surface deformation, hydrodynamic performance evaluation and optimization consist of the whole
processing. Firstly, different hull forms would be generated through Free-Form Deformation (FFD) method by modifying the
local surface at the bow and stern. Then the wake evenness at the propeller disk was evaluated with CFD computation, and it
notable that the double model method was introduced here to reduce the effort of calculation while the free surface effects
were ignored due to the low ship speed. Wave-making drag was predicted with Neumann-Michell (NM) theory and the
viscous resistance was given in earlier double model case which was conducted with the pimpleDyMFoam based on
OpenFOAM. For optimization module, a muti-objective genetic algorithm, NSGA-1I, is adopted to produce pareto-optimal
front. In addition, Optimized Latin Hypercube Sampling (OLHS) method and Kriging model are employed here to establish
the relationship between the objective functions and the design variables. Finally the optimal hull designs with high
performances had been got, and the further analysis was also drawn. Numerical results confirm the availability and reliability
of the multi-objective optimization tool.
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