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A Study on Improvement in the Resistance Performance
of Planing hulls by Hull Shape Optimization

Sunbum Kim'

This paper describes the method of hull shape optimization to improve the resistance performance of planing

hulls when a reference hull shape and its principal dimensions are given. First, the planing hull of precedent

research is adopted as the reference hull and an optimization problem is formulated by defining hull shape

parameters. The search space of this research is discretized for computing cost and DPSO(Discrete binary version

of Particle Swarm Optimization) method is used to solve the optimization problem. As the result of optimization,

the decrease of resistance is confirmed from the comparison between the reference hull’s and the modified hull’s

planing performance from computational results.

Key words : Planing hull, Shape optimization, DPSO, Resistance performance
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Table 1. Principal dimensions of reference hull

Variables Value
Mass (kg) 2,600
Chine breadth (m) 1.8
Distance from transom to center of gravity (m) | 2.298
Distance from keel to center of gravity (m) 0.873
Distance from center of gravity to thrust line (m)| 0.711
Inclination of thrust line relative to keel (degree)| 0.0
oelxl PEMBE 7% APOR Sielck Figure 3 1
Table 10] 7|2 A4%9] og*m 2%o] Ueigitt.

A 712 Aol AR B
of Bagel B A5 Zolek. 1)1
o [e)

4 42 35l qe] F F ARAES
7% 9ol Aot vmg A

o
%oﬂxﬂ 34 71 el AP s n

l Figure 4| L}F% EP 94

;r‘L
&F9lch. WA Figure 50 UERd ufe} 7ho], 1

of Ak v)Lsh
ELEE

=
312 £o 71% ART 2 FRES 2 BFAFY)
_1]__

900 p4E Sl Efazr% 7 25
J A
o [

E A% 71844 slehulE (A Zol, B, ol,
B, 248 FAZY B ASE FolRe ), A
93 4 Gl WA et E S bt ol Y

/\z
RIS

A

00 0z 04 06 08 10
x (m}

0.150 1
0125 §
0.100 §

E

. 0075 {

0.050 §

0.025 1

0.000 1

-0.15 —0.10 -0.05 0.00 (H 010 015
x (m)

Fig. 4. Simplified body plan and sheer plan of reference hull
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Table 2. Variables of Savitsky method(1964)

Variables Definition

M Mass

B Chine breadth

U Speed

15} Deadrise angle

Leoa Distance from transom to center of gravity

Vee Distance from keel to center of gravity

f Distance from center of gravity to thrust line

€ Inclination of thrust line relative to keel

\ Mean wetted length/Breadth
(=(Lgt+Le)/2/B)

T Trim angle

R, Viscous drag
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Table 3. The algorithm of PSO method

Step Operation

Initialize D-dimentional vectors, X for position

! and ¥ for velocity.

Calculate the object function values of each

2 particles.

3 Update the particles’ best known position.

4 Update the swarm’s best known position.

5 Update the particles’ velocity

6 Update the particles’ position

7 If the termination condition is satisfied, end or

go to 2.
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