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Ship hull optimization design based on NM Theory
and SQP Method

LIU Xiaoyi, WEI Jian Wu, ZHAO Min, WAN Decheng

(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)

Abstract

Resistance of performance optimization has always been an important part of ship conceptual design,
for its direct demonstration to economy and usability of the ship. In order to achieve this goal, the
traditional way is generally by comparing several ship form designs, choosing the design with the least
resistance. With the development of computer technology and potential flow theory, we can already predict
wave drag of ship through numerical simulation fast . Therefore, ship hull optimization design based on the
potential theory has become increasingly concerned problem. The paper is based on Neumann-Micheal
(NM) theory proposed by Francis Noblesse and sequential Quadratic programming (SQP) Method. We
take the standard ship Series60 for an instance. By using the Shifting Method and Radiai Basis Function
Method to modify the hull surface, minimizing the wave drag as the objective function, the Series60 ship
form is optimized under the high speed (Fr = 0.30) . Finally the optimal hull design with low wave drag has
been got. And further analysis is drawn in the last. We conclude that the prediction of wave drag using NM
and SQP method are suitable to the optimization program, which is fundamental to our future ship hull
optimization design.

Key Words: ship hull optimization; wave drag; NMShip-SJITU; SQP
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