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Abstract

In this paper, main particulars of a ship are optimized by the multiobjective opti-
mization method which can offer more information to designer. To analyze the effect of
a ship building cost and operating cost in the optimum design of a ship, the multiobjec-
tive optimization is performed with objective functions of building and operating costs.
And Required Freight Rate(RFR) is also calculated as dependent variable. The design
model was developed for the Liguefied Natural Gas(LNG) carrier with longer operating
distance. The LNG carrier has some characteristics such as higher speed and building
cost in comparison with other commercial ships.
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Table 1 Results of the building cost optimization

LBP{m) 254.797 Cargo capacity(m®) | 134,839

Breadth(m)| 44.935 MCR(PS) 26.651

Depthim) | 26.436 Building cost($) 28,995,398
Draft{m) | 11.383 Operating cost($) | 18,055,776
Chb 0.7131 R.F.R($/Ton) 78.4186

Speed(Kts) | 20.13
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Table 2 Results of the operating cost optimization

LBP(m) 269.084 Cargo capacity(m®) | 144,861
Breadth(m){ 44.908 MCR(PS) 21,704
Depth(m) | 26.439 Building cost($) 29,383,946
Draft(m) 11.313 Operating cost($) | 17,098,578
Cb 0.7249 R.FR($/Ton) 77.4709
Speed(Kts) | 18.55
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Fig. 1(a) Pareto optimal set of the LNG carrier design
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Table 3 Detail data of the pareto optimal set for LNG carrier optimization

LBP |Breadth| Depth | Draft Ch Speed | Hold Capa. | MCR | RFR Operating Building

(m) (m) (m) (m) (Kts) (m®) (PS) | ($/Ton) cost($) cost($)
Paretol { 269.08 | 44.91 | 2644 | 11.31 | 0.7249 | 18.55 144,860 21,700 | 7747 | 17,098,600 | 29,384,000
Pareto2 | 266.56 | 44.97 | 2647 | 1143 | 0.7156 | 18.78 143,280 22,080 | 77.36 | 17,146,800 | 29,267.600
Pareto3 | 265.00 | 4499 | 2648 | 1143 | 0.7164 | 18.86 142,760 22,360 | 7742 | 17,202,400 | 29,249,000
Paretod | 264.34 | 4499 | 2648 | 1145 | 0.7148 | 18.94 142,220 22,560 | 7746 | 17,240,200 | 29,233,700
Pareto5| 264.34 | 44.99 | 2647 | 1145 | 0.7148 | 1894 142,230 22,560 | 7746 | 17,240,700 | 29,234,500
Pareto | 263.70 | 4494 | 2645 | 1146 | 0.7134 | 19.07 141,400 22,890 | 7756 | 17,311,200 | 29,227.600
Pareto7| 262.77 | 4496 | 2647 | 1146 | 0.7134 | 19.15 140,870 23,170 | 7766 | 17,371,200 | 29,224,600
Pareto8 | 260.78 | 4497 | 2646 | 1145 | 0.7136 | 19.31 139,830 23,730 | 77.85 | 17,489,500 | 29,218,500
Paretod | 254.80 | 4494 | 2644 | 11.38 | 0.7131 | 20.13 134,840 26650 | 7842 | 18,055,800 | 28,995,400
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Fig. 10(a) Pareto optimal set of the LNG carrier
optimazation with higher building cost
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Fig. 10(b) Relationship between required freight rate
and operating cost of LNG carrier optimization

with higher building cost
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Fig. 10(c) Relationship between required freight rate and
building cost of LNG carrier optimization
with higher building cost
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Operating Cost = Heavy Oil Cost + LNG Cost as Fuel +

Crew Cost + Port Cost + Insurance Fee
+ Maintenance Cost + Repair Cost +
Loading and Unloading Cost
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