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Development of System for Optimization of Mid-ship Section to Reduce

Viscosity Resistance

by Daisuke Arai

Abstract

Minimum resistance is one of the most important factors in hull form design. If a completed optimization method of hull design
with minimum resistance could be developed, time to design would be shorted dramatically and this method would help the naval

architect.

In this paper, we focus on the optimization of hull form design for minimization of viscosity resistance.

Viscosity resistance

takes the greater part of resistance in full hull form. So, reducing viscosity resistance is very important in designing hull form.
There are many design variables and complicated constraint conditions in ship structure design. Moreover, their relations are so

complicated and some of them rely on the designer's tacit knowledge.

The proposed method is applied into the real ship structure and genetic algorithm is adopted as an optimization method.
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Fig. 1 Model of mid-ship section.
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Table 2 Setting the longitudinal stiffener size
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@) 300%90%13/12(t) [ 39.2 48 | 0.
@ 350%110%15/18(t) | 56.9 98 | 0.2
® 350%130%15/18(t) | 59.8 [ 10.3 [ 0.3
@ 400%160%15/21(t) | 73.7 | 166 | 0.7
® 450%180%15/22(t) | 84.3 | 240 | 1.1
® 450%200%15/22(t) | 87.8 | 249 | 15
@ 500%220%15/25(t) | 102.4 | 355 | 2.2
550%240%15/27(t) | 1160 | 483 | 3.1
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Fig. 4 Optimization result

Table 3 Optimization analysis result
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Fig. 6 Condition of constraint
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(b) Linear displacement load.

Fig. 7 Stress distribution with deformation.
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