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Economic Optimization in Preliminary Ship Design

by

Z.K. Kim, S.H. Han

Abstract

The preliminary ship design step is made into a non-linear programming (NLP) problem. And

using SUMT-exterior method and Hook Jeeves pattern search, the optimum ship characteristics

are determined for the case where the ship is built in Korea and is operated by

Koreans, Three

programs for bulk carrier, tanker, and container ship are constructed and several sensitivity tests

are performed. The result has little differences from the results of the other papers, but for high

interest rate of return, slightly larger and faster

slightly smaller and slower ship is superior.
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(non-Linear Programming: NLP)
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ship is superior, and for low labour costs,
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C: annual transport capacity

AAC: average annual cost
CRF: capital recovery factor
P: total initial investment
AQC: annual operating cost
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retrieval®] ¥ -2 %8 basis ship dxw zxoz2d
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2.5< B/T <3.5
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14> L/D
0.64< Cp <0.8
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CAP: Aol Ho 3 EAA g
FL: load factor
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voy =36 Toft

A wzd £ ARRYE
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T: 1332 BTEAK
T=STIME+PTIME
STIME: 13 2% s <
PTIME: 1359 Autad

= YOYL
STIME= Vool
VOYL: g A 2] (34

V: service speed
PTIME==2. (2- CAP+ FL/LR+Twait)
2: 2%+ 9 loading®} Unloading
LR; 3953 di/H == #@E/H
Twait: A#E Fr#RH
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(1) Sensitivity test
Wl W sle] EAFert deht g1k Wk
ZALEE S sensitivity testz} Fed], AFH

249 AAFZAl HALY FaAgd oW FFE
ﬁi‘“ g AR S, Azue £l A F
ZA %Y BEMZZaE $4T 54, AF8
:i"°1*er, AAN, 484 (90%/ton)E HIAAAE 4
77} Table 13 o, =yt C=0.8, T4 =13m,
L/B=6.25, L/D=~14, B/T= 3.11& 25 7.

A% T wd, & =EEY Ase HAst
2 93, AL, udde] BEpeE veivr, #
g2 WatelAute, gaFolg&3t dAv Y Frhe
%, P AL fE8A e, dan g Fvle AL
S A g g+,

(2) $24& L=915 ft, B=146.5, D=67.95, T=
50, Cp=0.8, SHP=18650, V=13.82kts, DWT=
134200, RFR=10.41% /tongl EEME LA

N
mim

1

m¥° rl

[
}'N

2
mo

lastdel o] £2 % A4 L1562 Pz, EE (3) 29 olvigne Millers] =F[173¢] 7 ] 900ft7t
Table 1
yield [labour cost] fuel cost speed power ‘ L (m) 1 B l D | DWT |RFR $ /ton
10% 1 1 13.21 13090 252.7 ] 40.44 18.04 88170 5.125
12% 1 1 13.41 13770 252.7 40.44 18.04 88110 5.490
14% 1 1 13.61 14480 252.7 40.44 18.04 88050 5. 868
16% 1 1 13.55 14350 254.3 40.68 18.16 89020 6. 260
18% 1 1 13.61 14640 254.8 | 40.77 18.20 ! 89360 6. 661
14% 0.8 1 13.34 13520 252.5 40.41 18.02 88010 5.546
14% 1.2 1 13.59 14410 253.0 40.48 18.07 88220 6.186
14% 1 1.2 | 13.21 13090 252.7 40.44 18.04 88170 6. 076
14% 1 1.4 j 1314 12850 252.5 40.41 18.03 88060 6.281
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(5,11], Aol % sensitivity testel] &8, &
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