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Abstract

In this study the hull form design with minimum resistance of domestic coastal fishing
boat using a computer design procedure is carried out. The target boat is G/T 4.99 ton
class fishing boat, which is one of the most popular boat in the coastal sea. For the task,
the design parameters needed in preliminary stage are selected or determined from the
existing boat, which has excellent resistances characteristics. In the EHP estimation during
the design procedure, the main objective function is the hull resistance, and the initial hull
forms before the optimization are selected from the boats that are in operation now. The
EHP values from the hull after optimization process are also compared with those of the
original hull to confirm its effect. Also, optimizing is investigated for the hull form to
reestimate such factors as stability, laboring environment for the best design. It is expected
that the results of this study here can be effectively used to improve the present design
status of domestic small fishing boats.

#Keywords : Fishing boat(0{ &), Minimum resistance(ZlA X&), Performance estimation(ds=
&), Optimum hull form factor(%& &8 24), Stability(224), Seakeeping(LH& &)
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Table 1 The range of domestic fishing vessel

E = CH
G/T (ton) 4.2 5.0
Lw. (m) 10.37 12.1
B (m) 2.40 2.86
Bc (m) 2.30 2.74
draft (m) 0.59 0.75
v () 7.01 12.87
WSA () 29.59 42.12
LCB (%) -0.93 ~8.55
Cs 0.415 0.62
Cr 0.562 0.715
Lw/vV'" 4.736 5.563
Bc/T 3.492 4.128
Bo/ v 1.035 1.225
Lw /B 3.25 4.00
Lw./D 8.50 12.5
B/D 2.50 3.05
A AIREIHE SE2AS0 st H&t

HESEA(F,,=0.6 ~1.2)0A 40IX HERA
L/ V", Be/T, Cp, LCB
DEHAF,,=1.3 ~2.1)0lA 421K HE2A
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Fig. 1 Flowchart of the present revision /
optimization process

Casel111 = A1 -B1 -C1 - D1
Casel112 = A1 -B1 -C1 - D2

Caseliin = A1 -B1-C1 :Dn
Casel1121 = A1 -B1 -C2 - D1

Caseiinn = A1 -B1-Cn-Dn
Casennnn = An - Bn-Cn - Dn

CIIM, A1 Lw/V'Rl ZAUZ AN Lw/
v'8e| z0IgtS 2I0IBHCE B, C, D= M0
A Bc/T, Cp, LCB, DEARA Bc/V'S, CB,
LCBE 2l0|BtCt.
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Table 2 Principal parameters of the original
and the minimum resistance hull forms

- Minimum

Original resinstaﬁce

G/T 4.99ton 4.97ton
Lw 11.12m 11.42m
B 2.86m 2.82m
Bc 2.74m 2.72m
draft 0.68m 0.67m
v 12.87m 12.51m
WSA 39.08m 41.09m
LCB -3.13% -3.18%
Cs 0.571 0.565
Ce 0.663 0.659
tw/v'? 4.745 4.920
Be/T 4.029 4.096
Bo/vV'"? 1.169 1.172

Design speed 15 Knots

Co
- 0 Original Hult Form
\—ﬂ | Minimum Resistance Hull Forrm
=

Minimum Maximum
Fig. 2 Distripution of principal parameters of
domestic fishing boats within the design
range
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T Original Hull Form{Experimented) 7
- i Hull Fom{FiSH-K) /,-

Fig. 3 Comparison of effective horsepowers
between the original and the minimum
resistance hull forms
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Fig. 5 Principal dimensions of the original
ship before revision process

Fig. 6 Lines plans before and after revision
process
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Fig. 8 General arrangements of the minimum
resistance hull form
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Table 3 Principal parameters of the original
and the minimum resistance hull form

Original MirTimum
resistance

Model ITO5-05-Fish01 ITO6-01-Fish03

Lwe 0.927m 0.952m

B8 0.238m 0.235m

Bc 0.228m 0.227m

T 0.056m 0.055m

v 0.0074m 0.0072m
Scale 1/12

Fig. 10 Photo of the minimum resistance huli
form model
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Fig. 11 Comparison of Cgs Curves between the
original and the minimum resistance hull form
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Fig. 12 Photo of the model test in the
original hull form case (F,o=1.6)

Fig. 13 Photo of the model test in the
minimum resistance hull form case(F,-=1.6)

300 F
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%5

Fig. 14 Comparison of effective horsepowers
between the original and the minimum
resistance hull form
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Table 4 Comparison of stabilities between
the original and the minimum resistance hull
forms

—
FEE@ATAND) | ABE | b
*AA 7Y AE
N (%) . 15 15
L (m) 11.12 11.42
B (m) 2.86 2.82
D (m) 1.02 1.01
F (m) 0.51 0.51
F1 (m) 0.34, 0.34
F2 (m) 0.45 0.49
f 0.38 0.39
C 2.02 2.01
C+L*B+F 32.76 33.01
L=B*(F1-1)/0.096 13.25 16.77
L*B#(F2-0.025L)/0.33 | 16.58 16.05
*A579 2 AT AE
C+L*B+F 32.76 33.01
L+B*(F2-0.025L)/0.33 | 16.58 16.05
o M HUS AHTAD BADY U HHOIG
7o DS 20 16K 01D NEHAS MBS
0 16OZ HASIYCH

3.1.2, 8&

0x
2 4
02
4
02
=4
o o
]
i
Hn

&9 SolotE B2 E ol HdA2A=R0AE
E&8 IMOUIAE MSC Xl 79+ 21CI0iIA HHSl 2
Ol 12mOl&t 24m0I8t HEH CHoIHE H8kl=
HECHMAEE s0is Ht J20, 12madIet oA
Ol ot e == =ML HMIIZE JHE =W
7|2 GICH E8t 01 H20IA JHEE ME X
Mg A8 £ SL0l et JlsXe A5S
?IGt04, OFA 730l 8 S 2ot:Xe &UX
OF, SHQHEDI=IHY AR HZAD|I=E S
(2007)0IlM 8 SRSl DX 228 2
oot AESIULEL 534 J|E0 H+-E00 2

|XIgH A& U

1) Hotodez, SAAl TIE ARAI2H01 3Al
2h Ol&ol ol =

o
o
P
x
o
ton
I
Ao
0
>d
B~
~
]
=
N
fok
Ny
o
o
~
i
©
M0



D

+[1.773 (%)2—2.646%+1.016 B
(9)

G0M20.117B<—B--2.20)

GIIIM, T &=2m), GME EHIEHIE(m) OICk

D) DIOIOIMOR, BHEA TE ARAIRI0l 3A
2h OIBHR B Xt

GOM=0. 0593(% - 2.20)

+[2.085 (%) 2-2.857%-}-0.990 B
(10

JIEAD MERAGIEE EMHEHIEE 2
0.67m, 0.661mOICk jlx/\ﬁl} MEz|As &89
2t HEQAE A9t 4102 B0 st Il

=42 0.320m, 0.137m, MEEIAZ HdE2
0.317m, 0.136mZ MEELL F &0l A9t
A0Z DHEEI02, 2AMSH KEO0| g 240

FESS BAL A—
2 HHECH

3.2 JIEH HEzIA LB LHS
2E
Ol &g o) EM0 e J2IF0] O
S0F S UK ¢, ZEBF NEAMNE
= A2 HES &2 SFHIIIIL 26U
JIE0] 212101 TR J1Ee S2ti Cichde 2
S(six degree of freedom motions @ heave,
pitch, roll, yaw, surge, sway)=)JIE H=EC=2
M &MS THCeH S0 0l HAME &
M0 et TS BH(RIoH LigtdES ZE0t
CM, 0IE A5G Andrew and Liu(1992)2
Seakeeping®il  CHEF 3Ll (Regression
Formula)S ZE35I%CH SEet #30| 2l &H
OIA, JIE HEo Watds JIE22 HEzadt
SdEE AUEOZ Hlwol), Ustd HEE M
BISALH.
BAMAAES (11)AD 220, heave 2 pitch
o S stold Uutmol MBI HE Jisot
Ql

st
15 I SEY0 OIS atiEe Ie=2AM

0x
o
El

Ir HH
0 D £

Journal of SNAK, Vol. 44, No. 4, August 2007

82 1SS, g A0l
OHEEOl 2102 RN

A
242
(o]

UCH.

R ,=—11.624+ 111.409C* +5.042LCB— 20.064C ¢
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HIIM, Rf :

Seakeeping Index

Cw : Waterplane coefficient
LCF : Longitudinal center of Floatation
(Fwd. Lw/2, LCF{x)/Lw.x100)

Table 5 Results of the wave responses of
domestic fishing boats

G/T| 7.93 4.99 2.99 1.99 1.71
Cp | 0.624 | 0.805 | 0.677 | 0.733 | 0.660
LCB| -2.78 | -2.23 | -8.49 | -8.13 | -9.23
Cw | 0743 | 0.743 | 0.823 | 0.893 | 0.638 |
L 13.00 | 10.80 8.80 8.70 7.80

B 3.20 2.80 2.40 2.20 1.90

T 0.84 0.70 0.65 0.70 0.54
LCF| -5.50 | -4.55 | -12.67 | -5.39 | -7.62
Rf | 21.334 | 17.467 | 35.952 | 1.041 5.191
G/T| 28 7.31 4.99 7.31

Cp | 0.724 | 0.687 | 0.695 | 0.660
LCB| -7.51 | -38.72 | -6.60 | -2.27

Cw | 0.890 | 0.816 | 0.851 | 0.810

L 8.70 12.00 | 10.00 | 12.00 {
8 2.42 3.50 3.0 3.50

T 0.57 0.70 0.57 0.65
LCF| -8.36 | -8.00 | -9.88 | -8.72

Rf | 25.578 | 42.170 | 39.937 | 52.281

Table 6 Comparison of the wave responses
the minimum

between

the original and
resistance huil forms

G/T 7| &M e s MY
Cp 0.663 0.659
LcB -3.13 -3.18
Cw 0.904 0.894
L 11.12 11.42
B 2.86 2.82
T 0.68 0.67 n
LCF -5.207 -8.77 B
Rf 21.57 39.24
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Table 52 ZNE AHHEH o F4&2 1Al
HEOH 90 CHohA= 1.041014 52.281 AHOI
2 UELCEL J2iLh 28 0I5t Hidel 2, i
200t LS I =20l 4.998 &2 dlu O
ACR= fHE 50 HHGIID, 28 Olst of
dol ZNE MLotH EAXIDH 17.467, ZIXIOH
52.2812 LIEGICE Table 60ilAI2H 201, Ol O
TOAM JIELCZ FE dEel H 21572 +
XOF Lhtn, MEzlAsideol 32 39.249 2
o 22 EACH 0 Bis MEZLASEES LY
&40l zXIk= B0l X0PDH LXg, s32
4 9EMHNE EI0 Hots A2ZA HECHES
LHEH&ol XDt elti®, 0l 48 S8t 3N 2l
Jt gittn & = AUCL ANA AZ8 A 20|
R 20] BH=5] A92io) Hiw M2l 88 Ot
S5 20, <Xt 2010 OHE 2OE b
wE 0| ot2& B0 Soh= A= #olsks
SH0A LHEE2 2EE DHRCL

4 &8

= dooMel RE0IE FHIZI0I
FISH-KE EZ&05I0 XNgz4% d8R248 23
St, dEHAE SHGINQH SRN WEd
2 ZEs s Usi 20,

1. G/T 4998 Moligt Hots At HHHE JIE
Hdoz 501 MEzlAst HERAE LHED
RACH FISH-KE 0185101 MEEAZ &8
o R&E0IEE FFotl JIEMe AE3au
o HIWGHH 29, MEzl4s 801 JIE
S0l HIsHH RE0t201 15Knots(F,,=1.6)

OlA 2t 10.5% = JH =ZEUCH

2. dE&AEE 0183610 2 ¢ MEza
gt HEQRASR HEMNE +HOIUAMN,
SEHE HE, ZEAEES #oIRALCL
15Knots(F,o=1.6)0lA JIZH0 HISHH X
82143 M8 20101 & 13.4% 24

gt oI5
3. HH, HAINIHN HELE= 28 #EE &
ot 2 2, 8 270 MAIE XgR

8o Ugdgol HUXigte ©O
LIXIZH S22 4.9980 M= B2l Soks
ROZAM MNEELE 0| WBHUHA 3
H 2HOE il AS EIGHALL

5. 2 ¢0A HdE dELADI-™E2 GT
4998 01212 TIE 39 ¢t 0ld=2
NEE|ASHE Sot0f, I S ol £
Il EAH S AN 5EH
dF0 28 = 2
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S

g
| =2& 2IoHharne) R20) 25t A%
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