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A Practical Hull Form Optimization Method Using
. the Parametric Modification Function

Hee—-Jung Kim', Hee-Jong Choi* and Ho—-Hwan Chun’

Dept. of Naval Architecture & Ocean Engineering, Pusan National University”

Abstract

A geometry modification is one of main keys in achieving a successful optimization. The
optimized hull form generated from the geometry modification should be a realistic, faired
form from the ship manufacturing point of view. This paper presents a practical hull
optimization “procedure using a parametric modification function. In the parametric
modification function method, the initial ship geometry was easily deformed according to
the variations of design parameters. For example, bulbous bow can be modified with
several parameters such as bulb area, bulb length, bulb height etc. Design parameters are
considered as design variables to modify hull form, which can reduce the number of design
variables in optimization process and hence reduce its time cost . To verify the use of the
parametric modification function, optimization for KCS was performed at its design speed
(FN=0.26) and the wave making resistance is calculated using a well proven potential code
with fully nonlinear free surface conditions. The design variables used are key design
parameters such as Cp curve, section shape and bulb shape. This study shows that the
hull form optimized by the parametric modification function brings 7.6% reduction in wave
making resistance. In addition, for verification and comparison purpose, a direct geometry
variation method using a bell-shape modification function is used. It is shown that the
optimal hull form generated by the bell-shaped modification function is very similar to that
produced by the parametric modification function. However, the total running time of the
parametric optimization is six times shorter than that of the bell shape modification method,
showing the effectiveness and practicalness from a designer point of view in ship yards

#Keywords:  Optimization(2 X 3t), Modification function(#&& =), Parametric modification
Function(TH2t0JEf S 88 <4), Wave-making resistance(Z It M &), KCS
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Fig. 4 Steps of the shape modification process
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form optimization
L Design
° Symbol Annotation
Parameter
’ AX
Cp curve - ;
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Zo
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ABa Bulb Area
ABL Bulb Length
Bulb :
ABH Bulb Height
ABs Bulb Size
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Table 2 Principal dimensions for KCS

Initial Ship KCS . .
. (KRISO Container Carrier)
Design Fn=0.26
Speeds
LBP 230m
Breadth 32.2m
Draft 10.8m

4. KCS &8 &3

o203o HE=S %’—I6+O1
modification function2 O|&0HH =
SIALE CHaEEE KCS(Kriso Container Ship)&
0Dl FRRSS Table 10 TAIGIALCE BHED)
ol HInE <5t S8t ZH2R Modification
FunctionZ#E 0|28 HESIE oty Bt

Parametric
HIE 3

SCh

4.1 2| =3 +=HEH

SHELE A QU 2= Hie 201 dHES
2 &1 Form factore 0.12 136 AL

RT = RW + (1+k) RF where k=0.1 (3)

RW : wave resistance

RF : the frictional resistance according to
the ITTC formula
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Parametric modification function method
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Fig. 9 Comparison of body plans using
parametric modification function

) Origina

Fig. 10 Comparison of body plan

Table 3 Optimization results of KCS using
parametric modification function

lteration number 4
The duration of Time 5 hours

Criginal Optimum %
Cw 0.7122E-03 | 0.691E-03 | 7.6%
Rw 0.425E-01 0.413E-01 7.4%
Rt 0.1329 0.132 2.3%

Bell shaped modification function mefhod

Parametric modification function2&3t Bl
2 5t Bell shaped modificationg O!E0olH
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Fig. 11 Design variables using bell shape
modification function

Optimum

Fig. 12 Comparison of body plan using bell
shaped modification function
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Table 4 Optimization results of KCS using
bell shaped modification function

[teration number 7
The duration of Time 31 hours
Criginal Optimum %

Cw 0.71122E-03 0.6387E-03| 10%

Rw 0.425E-01 0.383E-0t1 10%

Rt 0.1329 0.1291 2.9%
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