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Hull form multi-optimization based on
Neumann-Michell theory for a catamaran

Miao Ai-qin, Liu Xiao-yi, Wu Jian-wei, Wan De-cheng*

(State Key Laboratory of Ocean Engineering, School of Naval Architecture, Ocean and Civil Engineering,
Shanghai Jiao Tong University, Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration,
Shanghai 200240, China, Email: dewan@sjtu.edu.cn)

Abstract: OPTShip-SJTU software is a hull form optimization tool based on hydrodynamic
performance, which is combined by three modules—Hull form modificaiton, hydrodynamic
performance prediciton and optimization modules. Here it is used to optimize hull form of a
catamaran—Delft 372, to improve its resistance performance. Especially the distance between two
sides is considered as one of the design variables. The Free Form Deformation (FFD) method
adopted for automatically modifying the hull form are illustrated. Neumann-Michell theory is
applied to evaluate the wave-making resistance coefficients (at Fr = 0.5, 0.7)of a series of hull
form yielded during the optimization process. In addition, NSGA-II, a multi-objective genetic
algorithm, is implemented to produce pareto-optimal front. In order to reduce the overall highly
computational effort, the Kriging surrogate model is established based on the samples produced by
OLHS method and is used to directly predict the objective functions. In the present paper a
catamaran, Delft 372, is chosen as initial ship and optimal solutions with obvious wave-making
resistance coefficient reductions at specific speeds(at Fr=0.5, 0.7) are obtained.

Keywords: OPTShip-SJTU, multi-optimization, catamaran, hydrodynamic performance
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