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Application of visual ship form optimization platform
based on variable complexity method in bulbous bow
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Abstract: With the rapid development of computer technology, numerous new optimization methods and processes have
emerged in the field of ship type optimization. However, there is still a lack of open-source and free optimization platforms
in China that can efficiently integrate these optimization methods and processes. This article constructs an optimization
platform based on the Grasshopper visual programming environment, integrating the fundamental steps of ship type
optimization. By incorporating variable complexity methods into the optimization process, the platform addresses issues such
as long optimization times and high computational costs, thereby enhancing its functionality and optimization capabilities.
Using this platform, drag reduction optimization is performed on the KCS bulbous bow of container ships, and the newly
designed ship form demonstrates superior drag performance compared to the original form. This verifies the correctness and
feasibility of the platform and lays the foundation for further expansion of its functionalities.
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Fig.1 A classical scale function based on VCM framework for ship form optimization
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Fig.2 The framework of bulbous bow drag reduction optimization VCM based on static model method
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Tab.1 KCS benchmark design model main parameters

L,/m  B/m T/m  S,,/m> A/t L,/%

a

7.279 1.019 0.342 9.571 1.685  -0.852
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Tab.3 Partial sample points and total resistance of low fidelity model
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Tab.4 Compensation factor approximation model learning samples
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FEMEB AR 0 0 0 141.469  126.602  0.895
FEA 1 -7.57 -30.51 -37.91 141.139  125.886  0.891
FEAR 2 1.90 -11.77 ~11.43 141.351  126.986  0.898
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Tab.7 Main parameters of optimized bulbous bow model

L,/m  B/m  T/m S,/m A/t L,./%

chopti

7.279 1.019 0.342  9.561 1.684 -0.870
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Tab.8 Resistance data of optimized bulbous bow model

R,/N R, /N R/N VCM PR iR %/ %

0.026 2

141.303  125.912  125.945
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Fig. 13 Schematic diagram of comparison of Kelvin ship

waves before and after optimization of bulbous bow
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