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Hull lines automatic optimization based on
design space exploration

LIANG Jun', XU Jin-song', XIE Jie', YANG Xiao—yu*
(1 School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai
200030, China; 2 Shanghai Karmon Technology Co., Ltd., Shanghai 200235, China)

Abstract ; Ship hull optimization is the most important procedure to improve the resistance performance
and operational economy. In this paper, an ‘Automatic Optimization’ platform for the ship hull optimiza-
tion is presented by integrating the hull form modification, CFD computation, design space exploration, and
design optimization together. This platform is applied to the bow optimization of the submarine DTRC Model
5470 from USA Naval Surface Warfare Center. The optimization results are validated through the model tow-
ing tests, and show the feasibility and effectiveness of the presented ‘Automatic Optimization’ platform.
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1
Tab.1 Comparison of computational and experimental resistance results
(m/s) (N)
2 11.556 12.924
3 28.195 30.186
4 48.307 51.335
5 71.113 77.574
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Tab.2 16 DOE simulation results
DOE_NO. Offset_1 (m) Offset_2 (m) Offset_3 (m) 4m/s Resistance (N)
1 -0.006 4 -0.003 0 —-0.000 3 51.054
2 -0.082 2 0.013 6 -0.011 2 51.928 1
3 -0.054 1 -0.018 7 0.010 0 52.026 2
4 -0.0353 0.017 9 -0.005 5 51.268 8
5 -0.076 3 -0.016 0 -0.002 4 51.091 0
6 -0.065 0 -0.010 0 0.004 6 50.862 9
7 -0.003 0 0.009 9 0.001 7 50.813 5
8 -0.046 2 0.011 8 0.011 7 50.445 5
9 -0.012 8 -0.014 3 -0.014 2 52.198 7
10 0.008 5 0.007 2 0.009 0 50.987 0
11 -0.038 9 -0.007 5 0.013 5 51.640 1
12 -0.093 9 -0.001 7 —-0.009 0 51.223 5
13 -0.066 8 0.002 8 0.005 9 50.509 2
14 -0.019 8 -0.008 7 —-0.006 6 51.375 8
15 -0.028 5 0.001 2 -0.012 1 51.905 8
16 -0.092 2 0.016 2 0.002 7 50.648 2
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3
Tab.3 Comparison of computational and experimental resistance results
(m/s) (N) (N)
2 11.478 12.826
3 27.465 29.631
4 47.519 50.364
5 70.749 76.116
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