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Fundamental Study for the Development
of an Optimum Hull Form

HEEJONG CHOrF, HOHWAN CHUN* AND SUK-HO JEONG*
*Dept. of Naval Architecture and Ocean Engineering, Busan National University, Busan, Korea
**Special and Naval Shipbuilding Division, STX Shipyard, [inhae, Korea

KEY WORDS: Optimum Hull Form %%
Programming &2Fo] 1A &4, Wigley Hull $Zej4¥

A4, Minimum Resistance #A*%, Panel Method JHL*%‘, Sequential Quadratic

ABSTRACT: A design procedure for a ship with minimum total resistance has been developed using a numerical optimization method called SQP
(sequential quadratic programming) to search for different optimal hull forms. The frictional resistance has been estimated using the ITTC 1957 model-ship
correlation line formula, and the wave resistance has been evaluated using a potential-flow panel method that is based on Rankine sources with nonlinear free
surface boundary conditions. The geometry of a hull surface has been modified using B-spline surface patches, during the whole optimization process. The
numerical analyses have been carried out for the modified Wilgey hull at three different speeds (Fn=0.25, 0.316, 0.408), and the calculation results were

compared.
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hull in the optimization

Fig. 1& %7]9] 71ZH8oz gy 439 HWE(body
plan), 9FZ % (half-breadth plan) 281 ZWH=(sheer plan)y&
Yepdth 7EAFe (2 TH8E Wigedy A&l thsio
MR o] FUEgAAN MAMEHY FEo] A £ O
o) A5AS FASES 57) Astel A9 wAS £4
AL AHEEIATE 7|, s &249] 7H4(contour interval)
& vepd,

5.2 Ao MF

71Z2AE  £4"  Wigleyddel HAEHEE  Bspline
surface fitting& 8tod 9x5(97)9] ©hdo| 74z} 57)] #3]3)9
B-spline Z+ A3 "t control vertices network)& T&}al, o] A
AL AAMSE AHE3I9oH, FHe 22 HAWSE =43

g Hojok
o Dependent to near point
o dir.
5] Y dir.
L3 X,Y dir.
. X.Z dird
A X,Y,Z dir
- \—Ai\??
0.025 h -
-+
0 _ _ i -
N I B S
I |- [ i e
-0.88s 1 .
A 1
0.05 :
< - 708
0.4 .2 > ‘ 0{82‘9?
02
XLpp 0.4 (

Fig. 2 Design variables for Wigley hull taken as initial hull
in the optimization

Ao A/} ANHE B Fo] WP MAy} HAAH
BEE QTR S] Aol A2k WAREN o] §49
o o|FHFE o] FsHAT

2} W) AMGT} o138 & S A8 Ae

behe o

o0

—0.700 < x/L,, < 0.700
0.000 < v/L,, < 0.080 ®
—0.080 < z/L,, <—0.010

Xlzég UrEM%ﬂ, ey HJ%LE?} #stehs #2438 YE
WM, o= x v B o= Aglshs 54
e vehdt 1 = HEE 8sne
W, 08 FH HAR °l UJrE]' 01%6}741 3tk

AAe] Foeawrol AAEH Fgo] MAe HdH 5

£42 A7 skl dene AgH



5.3 Migtxzo MY

AGAGAN HARAGe 7] 918 FFRY F V=S
ofopd AFxAhe R B AFele 9] ujaHdisplacement)
7 A2 FAEd 23 BAESHE(waterplane  transverse
moment of inertia)7} 2719] 71EAR ] g3t Zolof ke F
2 Aopens Bk AAe wieEe RS )
T 8% 803, VIR FAER 23 BESHES AA9
T4 s sk F83 840tk F /2 £aud 2%
PERHHES FAZH0Z & AL HFs Ay F A9
BM(metacentric radius)& LA FA5ld A7 HE3 o)
Tl FAG BYESE THIER 3l 3k oxoA AR
g Aotk

AEel HAsE FPste AAHAA FF HA} Ko
woAE A7t Bt A5l F o] 2 HldAEl
ARG BEE WA A8t AAZHAAN FA Zo

2 ol AAFEENA HANE ] AR £ oy W RS
0BT} IAY Zojop ks 54 ALdxHL Bysipon,
2199} 2ol Yeld & otk Fig 3L AAFE ] P4
EHE vehd Aolok

n, > 0 ©)

L7
10777

N
n=(n,n,n,)

Fig. 3 Surface normal vector

5.4 $EI5HA

B Aol A 7 A2 o Feol distd 4% A78
Ane saslQon, g Auke ghelA AT ulsh ol
8 WigleyX 3otk it Fund 0250, 0316 181 0408
2 Sem, N2 Jolgt Faol tiskd 43 A=A FAAN
2 oA Wigley & L& Tedye] Faol wishol
e ARAYozel A kY 9 FES AZ ¥w L 7
874 Sk

o
o
£
p

0.015

-0.015

ZILF—’%OB F

-0.045 -

-0.06 -
6=0.032

-0.075

0.015
ol Aft \\

-0.015

Zilpp
003}

-0.045

-0.06 |-

0.075 5=0.032

0.015

0015
2e8 03|

-0.045

-0.06
F=0.408

6=0.032

-0.075

006 004 002 0 002 004 006
X/Lpp

Fig. 4 Comparison of the optimized body plans for Fz=
0.250, 0.316 and 0.408

Fig 4= A 7} A2 T8 Faol Wate] 489 Hstz
FAste] 1 Aged dojdl Aue HUEE M2 wag
Aolt}. Fig. 4o B 4= 3l vle} Zo] M2 ohE& Fud o
o] Mz ohE oz M s AL 2 = gk 4
SRl AS A 7R AL BE NZ-HBr} w3
2 Q8 AL B F ok azyzn Ao sty HHgE
A Ao vt o

|
O 2 HEE AAdtE A ¢ F den, 1%
A

0

S Al 7 B BF A
4 pro Asd e 2 Atk A%
slod HHSE ST Ao HIsted kol dshe] s

% B

£ Y=

odk
{o
]
2
N
N
=)
)
:oé
N
FIF
R
o
e
4
%0
v



HZ AN T 7] 2AT 37

ol FF020 50005
Ap
0 cc.
-0'1 1 | | |
05 05 OXp 05 05
il FFQ316 50005
Zgp
0 M
01 | { | 1 |
05 05 00X 0B 05
o
Y)Y
-0'1 | | | | {
05 05 0 X 05 05
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Fig. 8 Comparison of the wave pattern for the initial hull
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Table 1 Comparison of hydrostatic data and resistance for
Wigley hull ( F'#=0.250)

Table 2 Comparison of hydrostatic data and
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V() 0.002775 0.002863 274
S et 0.149100 0133500 -10.46
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resistance for
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Table 3 Comparison of hydrostatic data and resistance for
Wigley hull ( F%=0.408)
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