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Development of Hull form Decision Program Considering Resistance and
Stability of Small Fishing Vessels Under 24m
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Abstract

As far as fishing vessels are concerned, there are two aspects to be noted: One is the stability
which is the greatest concern for the safety of fishing vessels, as the corresponding number of
casualty is overwhelming compared with those of other types of vessels. To make it worse, the
feature of casualty is rather catastrophic, accompanying major fatalities.

The other aspect is related to the needs of improvement of resistance performance along with the
hull form development. In particular, small fishing vessels, such as under 24m in length, which is
dominant size in the type, need further scrutiny to enhance the qualities mentioned above, as
relevant  standards/criteria on the issues are not shown clearly and, therefore, implemented for the

design or assessment.
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The present study aims to shed lights on the development of stability and resistance performances

of the small fishing vessels, providing softwares developed, with which optimization for both criteria

can be achieved in the process of basic design. In order to achieve the goals, existing stability

standards and effective horsepower assumption method using statistical regression analysis are

applied to examine stability and resistance performances respectively. Verification of the program is

made through model ships and results are also discussed with some features of the software, such

as simplicity and convenience to use.

.M 8

e seiuie} o de ol E e} d A4
¢ @A Taha glck ole A8 olAkde] F¥3t
A Zate] o Aol e a55F0] IS R
QAR oAl w¥sl £FR o] YFFo] Faslel
o} weba o) oAl <byATH AAH At
o BEAE 3 Joprh 4o F& ol
Aatel el HHel Ay AL FaY A
ozt & 4 et

a2y ole@ #AZ} AFHR Yeele E7a)
T agelde wstn Qe AT o
2% 249 AY AF 44 2 AF, AL
AolA AR mgstel otE H445 A} 5
o] FAAT ek ol 24melste] Aol A
gAQ)l 2ES Ao Azt APesbs] wEel
Bhn AlRHz oz ods Al E HIo
e dRAtash st dn mE A
BT or Qg U HEeAe fre 4%
o2 Qg AAHA A of=lelA A
o] Hoi7tz ek,

webq 2 479 £ 24m vl 4yoiAe
NEAA DA Aol nAT T B
44 71%<H98-913)" " 5 77/93 by etel 9
@ 712 P 24 AL AT HPe
24 4 e A2de Austel dAAF A4

e

=

P
o.‘,"_’. NIO

oy H

4 24 Tt AAAYE Pohie o o,
AkelAle AAReln Al $4Y odem
CEL! o $AEEH Az 4 2559 &

7

ol
ol dFe] FeAde] sk & 4 9}
a7k FU 24melukel] o LgejAdel
Wrel BUA WA Zgoade XA g oA

77/93) W Zzade] FEAlskAT AtmslHe
A Windowsel| 4] 334, aefze] H3 S
A chxe] FAEE WEsln 9ot gelq B A7
Al =

ARz, AAAe] ARy 24mvl T o)Al B
AN B 2 AYSAFTA(RINE 2
77/93 LAY 2 HA - FA B s)EH
A A% Hrkel 1ol Tsuchiya @ Kobayashis
of o8 T AEAH = UYL £ FAA I
%’q‘ﬂ% }“ }\] 5]_93“:}.[6][7[8][9][10][11]

EAZ, AAAPAA L 98 A 2L 93
o Al~el o] 2l ¥ uyhlal ISM (Interpretive
Structural Modeling)oll €&} Alute] 7| Ea]42} A
wteelzte]l A#RBAZ shetstm sRHARY
5 ojFzate] ¥ BUX A mdPle 7k
Nstel et
AR, AFAYAAZ AN 2U4 2 A

7|&eE 7HAAL #H A% delEte R $x
2z =43t 294 Bl AFAE
HEZ BIER sjgded U &44 0

AEE A== Ade AgdBRe 2EE
Visual C++2 ¥ 3o} _

Uz £F9Y G/T 7938F 28] 2314 2
HBMo o Hz AAYe AL st TRaY
< AZEE gt

bW
NIO RN

4 v ofp

2. 280 MEZAY X
21 445 97t

S L D t)

SLAJ(A]98-91) =9}

—34—



24melT a¥ejale] A3} - BYUde v A¥EA =Y WY 3

TI/3bR kel AAE A - BAH %YN S1EE
AT R4S WrE SES shalch

2.1.1 figuﬂﬁ}{ﬂ&]( GOM )o“ _Q]-ﬂ. _g‘_%}\g I&Za] 7]
Z(RAEQAY 738

el BUHE ofuiy el AR chg 4
o) s3] ojAbe] HulEAlE] & sbH o} Het.

GoM = 0.04B + a B/D — 8
o] A} ol A
B AA HgRe slelA HE g9 A%
a 734 4 FRPAC slelAw 054, FAle] 8l
oA+ 028
D A F2INFE, BA F2E = A3
FA2H(FRPA S8 23 wje] o]
(c}er, D7} B/2Bo}t & ASele B2E &
})
F A", DY Adozie] AFEF0N
ko] SEMATA 2] A A=
8 : F/Del wt& P

(vgl) (D

A

e

o &

212 Z9A8el| 23 ojAle] A #HA s|F
(2294 7lg)uReE

Ty Y

==

vy 24
Q
/7 Dw 0
I —~v _ HAAAY
120 » ‘ 1)t ’

Fig. 1 GZ-curve for stability criteria
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Table 2 Causal relation table between all capability

A= N . 5.Z2¢¢A6.2¢ %5 E
aal LAY | 24594 35994 49 azal a | ARA
1.7 344 0 1 0 0 0 1 0
2A B4 1 0 0 1 1 1 0
3ER9A 0 0 0 1 1 1 0
43875 0 1 1 0 1 1 1
5.2 A A 0 1 1 1 0 0 0
6.24%5 54 1 1 1 1 0 0 0
7454 0 0 0 1 0 0 0
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Table 4 Principal characteristics of ship models

2 = 499 & (Chine| 793%(Chine | 39&(Round
- Type) Type) Type)
Condition| A3t | =tal | A8 | <A | At | ¢A
A4 Al | el | A | A | A | A
LOA 1274 |1 1274 | 1540 | 1540 | 25.10 | 25.10
LWL 10.73 | 10.77 | 13.03 | 13.09 | 2350 | 23.40

Breadth | 290 | 290 | 320 | 320 | 490 | 490
Depth 100 § 100 | 120§ 120 | 225 | 225
Draft 067 | 075 | 071 | 082 | 152 | 175

LCB -0.756 1 -0.796 | -0.381 | -0.574 | -0.3%5 | -0.771
Cnm 0578 1 0633 | 0.70 | 0.748 | 0.860 | 0.879
Cs 0474 | 0527 | 0438 | 0548 | 0577 | 0625
Alton) | 959 | 11.96 | 1385 | 1796 | 9469 | 1183
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Fig. 14 EHP comparative curve of assumption
value and experiment value
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Table 5 Principal particulars of comparative
hull form
A8
4 o A B
LENGTH O. A. 1525 m| 1590 m
LENGTH B. P. 1280 m| 13.00 m
BREADTH MLD. 3200 m| 3200 m
DEPTH MLD. 1.220 m| 1200 m
DRAFT(D.L.W.L) MLD. {0900 m| 0840 m

52 Z2Ye] MY

gz Agslr] 4% £2 input datas =
23171 d8 a8l 4 =R oaeql Cashipd
o] 4-3}¢] HydrostaticAAHS 43§ ghe}.

52.1 =gz AsfE 2|3 INPUT DATA

B zaae Agstr] 3 input data®] A=}
= <Table 6>¢] Yebdgla <Table 7>& ZYE
9} input data® M.ojFr}

Table 6 Abbreviation & Units in input data

Dispt : Displacements ( ton )

L : Length on water line ( m )
B : Breadth (m)
D : Depth (m)
Draft : Draft Bottom of Keel ( m )
Velocity : Max-Speed ( Knot )

XG ¢ Vertical Center of Weight

L.C.B : Longitudinal Center of Buoyancy
(m)
GM : Transverse Meter Center (m)
M : Midship Section Area Coefficient
(m)
CB . Block Coefficient
Cv . Prismatic Coefficient
WP» ! Wind-Pressure area above Waterline
{ m*=2 )
A : Vetical Length from projection
area Center under Waterline
to WPx Center( m=*2 )
TEP . Presume Efficiency of Engine
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Table 7 Input data in program

ONDITION
TYPE

73 8 el

522 B4 #4 4 A

Table 8 Examples of output

| EERpT SN
X BT OTHS g Y
143.263181
123961216
104,599018
82.803414
56.974810

ONDITION
TYPE 73k = A4

Spec. [733ATF
LY :
LB ENEEEH E S Y
EMEM TN :
§
[ T

A i

g1 i) } T
14.000000 184,86, 336122079
157800541
134.569412




24mel e AyeiAde] A3 - B44S ey A¥AEA Z2as A

13

<Table 9>, <Table 10>¢] AZ 3 e BYAS
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2+3e o & AW B A B A
2 3A Heprt A dong AFAFHe] 5
3 B TYPE9 A¥& AdeE g} 2def SUA
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Table 9 Resistance output in program

6.d £

A7z 24melte] ofAlel] djsle] x|
1% 4 i Adto]l A gsleixx] gdx

B4 Al4be] g og qla A4 o A
b FF dAgEde w2y B4
g A Al Adke] Hzrt QbRE Qi
A 24mulRt A4 ZEHA R

U4 " Agdss A AR & 2 sde

A

bk

[o5

o}

]

}

e |

e

TYPE A B
&= 334 g2 4L ) 2 sh el {13 4 o)
15 Knot 161.88 210.23 148.59 204.63
14 Knot 143.26 184.87 131.72 180.06
13 Knot 123.96 157.80 114.53 153.87
12 Knot 104.60 134.57 96.40 130.81
11 Knot 82.89 99.39 78.04 97.27
Table 10 Stability output in program
TYPE
CONDITION A B
d & 4 H 1.259 1.144
oA A3 H 1.365 1.249
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