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A Study on the Resistance Reduction of G/T 190ton Class Main Vessel

in Korean Large Purse Seiner Fishing System
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Abstract

In this study, hull form of main vessel of Korean large purse seiner fishing industry is developed for the improvement of resistance

performance as well as for the satisfaction to the Standard of Fishing Convention, ILO, Through the modification of reference hull form

parameters and local characteristics, the hull form development is carried out, The optimum hull form parameters are searched by

Sequential Quadratic Programing(SQP) method with the power estimation method of Holtrop & Mannen, To minimize the wave resistance,

bulbous bow parameters are determined by the bulbous bow design method of Alvarino, The plasmatic curve is redesigned from that of

the reference hull by using Lackenby method, The resistance performances of the reference and designed hull forms are estimated by
using numerical simulation method, Also, the judgment of seakeeping ability and the estimation of intact stability for the designed hull
form is carried out, As a result, the optimum hull form is proposed, To verify the improvement of resistance performance, model tests

are carried out in towing tank, The results show that the resistance of the designed hull form is about 14% smaller than that of the

reference hull from at design speed, A new hull form proposed in this study can contribute to the development of the main vessel hull

form of Korean large purse seiner fishing system,

Keywords :
Model test(Z2SAIE)

1.ME

—

EZ 201 fE|-2E 01H2 ILAMe! ofofzde| stz olsl
D IF=D ot Moz 2|2 MRl 2522 okl 7
T OB Z2 ofYe| AikdE TS AUspA7(1 U0, THLHA
oz =YHoIEe| F4, OfYAlEe] 4, =33 F5 S 0fge
TN EH7E Al Qdct

o213 Xz olalE 01°*04 1S EPHSIHAM Pal-et
of ofdo| X|& 7t YAHIMIE 2571 flahM = ol ZEAL

S Sot ojd ool k2 ol ZSEF H=

>~

A3 TS WHBI00F B TR
O:

0l
ofMol Mzl et ATES 2H, 28 Hol o2=

ot

Purse seiner(AMZH0{A), Hull form design(A1a3Ad7), Resistance performance(Xgf4ds), Numerical simulation(£=X|A[Z2|0|A),

Doust and Sc (1960)7+ EE0{Mof| TAMSE 22H610{ XEks
HaAIZI HE lend, IuioME oMo REOEEY 2 M
3 AMAHT MY =
ClHg Aol 2t od71E0| AE
2006; Lee, et al., 2009). EH%%-'?'T Metxdojre| 28X
QlzAE ol kst HAFE Esto] MU=Mof| it e7{National
Fisheries Research Development Institute (NFRDI), 2000)
£ $H5IN L, Kim (2009)2 $H= o{ME 7|EMoz Yrz| E
E0{Mol| A5t AT E FRlvke S Mt”"I F2848 STMF7I
2[5k 71E0| Ci 30 210 ATk

-2 2o & hgMet o2 71 = Fﬂ'ﬁ CHE
MMREE JIEl H4BO|CE of2{sh CHEMT o2 B& 6%9

TES 95 Aol MED u4 Mo
B}

T4 2012 22 23 | 1R £HY 1 2012 72 102 | ARSI : 2012 8Y 7Y
;

=
AKX} : younglee@inha ac kr, 032-860—7340



()
=~
=
©
o

E3 813 ChEMY Ealo] Mol et o7

M 0N X rx
o

glo| sjte| Metez =0 =S FEE TR AT
0jY2 HAt et =1 22 S20| SIi=/0f, 23H(E0|

g

t=l= FAlo|ct ofet 22 thME ojd2 oj=lEo| STt
d<ols 2 0[S TIthE = Xgt ofE i H RREDE
St 29 2ol 2 ERg il 2ok 22 {7 2828
2loh MY ofde| aHdkdol Sfsl=|1 ATt of2{Eh 2HIE ol
2P| HeiMe Ml M 7 & oo Afgkds 7 3ol
e o] =Ro| St Ut of ol MEE A0
St Zoll= 23 Mebtdo| 27| A0t & 2e| Sl ZHIY
EHollM REISH ez Bl vt AT (Choi, et al., 2002).
Y ool MT=M2 oS ARG OfF, FY, LA
US S0, o= M Al Rebdnt ebA| MRS She ol=At
Aol SFA A eict of2fet MY=M MAlE e MEy
St 2P| ol2A{de| Heold, SEet S/20| 2E=(0{of BTt

= T offekptiRel Ft Slof oi7tE G/T 1758 MY

=S B MYz siof, 2011ARE HEE IH ST

op|ZES BIESIE LMY 2M0| HEEYY HEMES 5
KA SSIGIt MBS MHRAS AESI] MES A

|3|.010

ol

X

o0, MEAA| Al HEST) 22MS Lias

o=

TLA M8io2 G/T 17555 thgdMat ZM(NFRDI, 2000)

—_ o
2 MESIen, 0| A1 Myoz WHSIgIc) & Myl
FRE1 M= 282t Table 1, Fig. 10] LIERHSICH

Table 1 Principal dimensions of the reference hull form

Principal dimension Reference hull form
G/T [ton] 175
Lwe [m] 41.43
LBP [/77] 37.00
Breadth [m] 8.28
draft [m] 2.83
v (7] 455
LCB [ %] -4.75
Cs 0.53
Cw 0.82
Ce 0.64
1 Entrance angle [deg.] 17
Wetted surface area [77] 421
L/B 4.46
B/D 2.36
L/D 10.5
Design speed [Knots] 14 (Fn=0.36)
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Fig. 1 Body plan of the reference hull form

Table 2 Ranges of the principal dimensions of
domestic and foreign large purse seiners

Principal dimension Minimum Maximum
L/B 4.36 4.69
B/D 2.42 2.52
L/D 10.72 11.72
Cs 0.52 0.55
Ce 0.63 0.68
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S8 SSHITTC 19784 2iHE O[3l ¥ 2 w02

2 7oA MDY 2Ol U FRTSS MY ofiel
Ol (ol T2 AP RieiEe] SIS} 43 B2} vjxlo] w2t
ZEsioict M40| NAY WewMS 2N 21t H1 MY
o AlZHE EREES 04, A MES 317mOlct E3HILO

368



ofMY =SHKILO, 2007)2 &5 L 8f FEuiX|E =i
25 FRREE0| TEHICE EEEH FX|F= Lep 38m,
8.60m=Z, ZEF 1908 Ut MEsictn HEtelleni, ol
A Mol Fee=oz ALt 0|52 Melsh MA MY
o FREE2 ZEFH njdlel 2HE 0[8510] FAXES
2= Tpto=Z AEEQICEL EEET) ofdle| diHollM Aol A
g2 0jxle FR MYAE2 Zol(Lw), &(B), E(draft), bl
2 (displacement volume), $A/(LCB), Z&ACs), TU2!
CIHAS(Cy), FEASCy), B MM half entrance angle;
1/2Eq), ZlEMH(wetted surface area), HEZICHHXM(bulb
area), €= F Mol ZAI=0|(bulb height) OICt A& Q49
Hist HelE MyYsh=dl oM ML 24 MMM MY
£ 0|33l0 MSHAE st FAF AXMO B/De
2.42~2522, ZAX™= BJ} 8.60mol2= Zlo Hel=
3.55~3.33me2  Malizlct =el Hels 1

D/d(=1.31)8 ME31H, 2.60~2.71m0|1, Co= AXMMO| 2|
ol 0.63~0.680IC}. Cy, LCB, 2|11 1/2Ea| 2= ZLiojM
o M@0 et MES0| £Esi0], ofMel RE0E =X
z=27H F9| SIIQl FISHEHPZZ 12 (Lee, 1982)0lA] AL2EH
HRAE ARZSIRUCE O] M Cot ElEHAE Z2Y S

r
|

M
4

r

o

Madol

T 2 AYE Mgeao|
Helof| w2t BLEAMoz HelE|EE SIQct ZNE Fee=o)

H2IE Table 30f LERHSIEE

Table 3 Feasible ranges of the additional principal
dimensions for large purse seiners
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Table 4 Comparison of the bulbous bow parameters

Bulbous bow Reference hull Designed hull
principal dimension form form
Lrr 2.3 2.6
Bs 1.6 1.7
Zs 2.0 1.9
Agt 2.8 2.8

Table 5& AEE AA Mol MEeASS & Mol M
S AE0} H|wEt FO|C Lep, Breadth, v, W.S.A,
1/2Ea= 37161920, drafte Hobd L, LCBe MZoz 0]
SSIIC L/B, B/TE Hlwsl 2t wf, AA MEo| &1 M3
ol H|5lo{ 20| BTleks Wakez M=o SE{0] S
2 ZHo= J|fEct

draft 2.60< draft <2.71 ) o ) )
LCB [%] 50< LCB <15 Table 5 Comparison of the principal dimensions between
o =-0.U= =1. .
c 045= Cu =095 the reference and the designed hull forms
M A0 Uy =0, -
Ce 0.63< Cpr <0.68 PRINCIPAL DIMENSION Referepocrfnhu” Des'g?gfmh””
1 < <
$ Entrance angle [deg.] 17.0< 1/2Ea < 30.0 /T [tor] 175 190
A Asto] AR Ao s (e o Lwe [m] 41.43 42 57
oA o . (:l;_“ — jiucgoiif" (;%06) ;; Ler L] 37.00 38.00
ool z[Mz S 7 = = =
-o I- |T| I'O'” |o°|'0:| j—'l'l'%g-"l' |'-_ Too= :||__ ||_ Breadth [/77] 8 28 860
& &gl 7|l SQPEH(Lawrence, et al.,1997)2 AR235ISC
_ o e e draft [m] 2.83 2.61
EEET} ojjelle] YoM M| XElol| eSS n|Xls MER ——— 455 166
4 5 gise| Myessel wse| Fo|wst S 9|2t F .o
8= Sl BEel 50l Su HAet FRO LCB [ %] 475 425
M ool seteiso| matEict wal T M4 HHEE % -
0.53 0.56
7oz fA5IQct 28 A M5 M= Kracht's charts CB 062 5 84
(1978)7} Lt e AMol[M 298] 0| B=0] oL, &2 od7e| M ' '
CHAIM ZtEigloAls RR0| 27fsl0f, AKMES 37 siAlsH Cr 0.64 0.66
1
Avarino, et al. (1997)0il Slsi Fokel Bie o2 3igict  Entrance angle [deg ] 17 175
Wetted surface area [77] 421 434
1) F.ol o7} 0.22F,<1 452 29 IS Al S5i0f Ax Ze 2.0 1.9
£ AEBICE As=40XF-3 5w Aer 2.8 2.8
2) Zo(AdH) ATE)=(Zo(ZFD ME)/T(RD ME)XT(AA el L/B 4.46 4.41
Aloz AKESICH B/d 2.93 3.30
3) Avarino®| Table(Avarino, et al. 1997)0lA Al Alsiol Lid 14.64 16.31
Lep/BR} C0ll SHEBlE Bozbe motsich Design speed [Knots] 14(Fn=0.36) | 15(Fn=0.38)
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Table 6 Cases of the modifications of hull form

Number of case Modification
CASE #1 V type Section Shape(fore & aft body)
CASE #2 U type(fore), V type(aft)
CASE #3 V type(fore), U type(aft)
CASE #4 U type(fore & aft)
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= = = V-type modification

K Ay
wa \\ e, v
A | 14,
| 2
2V H Ere BRIV
T _—Teae| [ 7
Ve 7
— === = - 4 // /, /// il 2O VI
E.%E === = '
— P /
20wy \’\\f AN // ’ oV 1sow
N RENEYERN \ 9% -
100 WL \ ‘\\ = 2 N AN ) l z & y/ 100 Wl
s vi b S Yl Z ] 075w
080 vl ESES T E7 4 e o ks 050 Vil
025 vi = E-Z T e 025 vi
BASE LINE : E BASE LINE
4 4 4 4 4 & 3 E A4 4 4 4 4
4 8 8 8 8 g 5 8 £ g § 8 8 § 8 ¢
4 49 4 F 4 % § y g B 9 4 9 3

Fig. 6 Modifications of V-type and U-type section
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Table 7 Comparison of resistance components

Reference | CASE | CASE | CASE | CASE
hull form #1 #2 #3 #4
Cvm(Com.)(X1O'3) 3.59 3.61 3.55 3.60 3.52
CPM(COm.)(X1O_3) 5.74 4.14 4.14 4.23 4.23
Cw(Com.)(x1O’3) 9.32 7.75 7.68 7.83 7.75
CFM('WCLQS” 2.94 293 | 293 | 293 | 2.93
(x107)
CRM(X‘]O%) 6.38 4.82 4.76 4.90 4.83
Crs(ITTC1957)
(><1O’3) 1.81 1.81 1.81 1.81 1.81
CTs(X1O’3) 8.20 6.63 6.57 6.71 6.63
Rrs(kMN) 107.95 88.28 | 86.36 | 88.31 | 86.51
EHP(HP) 1117 913 893 913 895
Change rate(%) - 18.22 | 20.00 | 18.19 | 19.87
323 S¥Ms EE
M3 EM HEol| nf2 SAMHEE =olsk| 25t %ﬂé\é;
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Table 8 Comparison of stability estimations
Reference | CASE | CASE CASE | CASE

hull form #1 #2 #3 #4
KMr(m) 5.341 5539 | 5.315 | 5.478 | 5.303
KG(m) 2.850 2.656 | 2.656 | 2.656 | 2.656

GM(m) 2.491 2.882 | 2.659 | 2.822 | 2.647
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Table 9 Comparison of seakeeping abilities
Reference | CASE CASE CASE CASE

hull form #1 #2 #3 #4
Cwp 0.874 0.879 0.859 0.878 0.860
LCF -5.78 -579 | -6.47 -5.75 -6.43

Rs 34.60 42.99 47.25 42.75 46.96

3.2.5 &X MA MY ZH

372



9|2 MZkslod CASE #1, CASE #3M8E MMsI¥end, &
MY Boll Mt st e sol O £2 CASE #148e 25
A MEoR MEBICE Fig. 82 AT M} 25 ME M
Al Mol YHEE d|wslod LIEkH Zio|ck

==== Reference hull form

Designed hull form
K\ 7 ///

300 vL id 200 VL
2s0 wi M N ’ : ////\/( 0 1

—_— | e ]
200 WL t:‘7 i s i el \\F\ / 4 / ‘ 200 WL
. SERcN RN R 4095 A7
10 wa N o N\ )/ g ~ s .
075 wi R | (/ I L 7 = 0715 wi
ey == =y = Yoy
BaSE L = Base LDE

Fig. 8 Comparison of hull forms

—
A% F 2F 10%YE A2t A2 &elgh 4= Ut 0

==
ut methodE 08313, MHlF= =5 iKlocal
of = QUTS oflelpzo| # IR midg HE
St EE?_F, AT (k)= Prohaska g 085104 2o
LHICE & el deldebi= 0.29, A

MY 3
71| = 0. 220IE'1 A MEe| @é“é?ﬁl#—t o Mol da
e

----- Reference hull form
Designed hull form -

Fig. 9 Comparison of Cw curves

(b) Designed hull form (Model number: 1T10-04 Fish 09)
Fig. 10 Photographs of model tests at Fn=0.38

Fig. 112 AT M8} A2 Msiol] Zole MEHe AAolA
Moz 2205k Zojolch B Ml Hlsjo] A Mol FA
HBH(14) - G2 i Hob gl zﬂméw Me
x| H2(Cyp)0l o e

srlsRiol 2 A *71| ugiel 580 }34% 242} of 8OOHP
685HPE 417 AfEio| ZhD Aol Hl5lo 14% 22E WS

o g
roude S 0S8 A MaHnt M| ’Léﬁgl TR

s%ic) ok R

DfdT 22} oF 932HP, 796HPE 2F 14%2| oIS ECt ITTC
19784 S#HS O|25t 7&0/20| Froude 2SS o|g§+ S50/
et o 14% 9 50| =Iok=t, ol 3Ak XM gigol

ITTC 1978 HiHoll ARSI ol2=l Lieft Zx)
(Kenneth, 2001)2 2M2o| srldshrt H| WX 2 o= Qlst
0f 1 Xjo|= IA LT

= 3 AlLE AR A (TTC 19784 B ol &sto F&5H
FEORS Fig. 120] H|wsjod LIERHACE MAL=0M A
Mol REOI0| L M)l H[5l0d, FH2 2F 10%, A2
BF o 14%7t Ho5i0f, FHECH dedo| 9 o 2 288

Hct ol MY 24 B2 & FoiH dilo| 54 BHOoZ o
Slo] XMelo| HF ZasE A= HctElct 5hd, £2{o| Soket
5 FHot delol RE0l Mol 2 A0|E 2ol = A
2 &olgt 4= Aot ol SEFT ofEle] EhHo| kMol vl
g o Mol REOI FHolls AMEsH|gh ofMo| AP skeg
S oMol SME NSHR| Roks A2 HkEICh SHR|T
= AT 2t MY MA Al RE0E FHE S8 AHA o] mof|
= 2 FEt etg Aog HetEct

JSNAK; Vol. 49, No. 5, October 2012

373



G/T 19025 o= i =Mo| XekxiZiof et o7

Cr x 10°
6
Cue X 103
4 Cup X 103
) B K-C; x 10°
mC x103
0 .

Reference hull form Designed hull form

Fig. 11 Comparison of resistance components

g 2500 - Reference hull formyE stimation)
T Designed hull fonmEstimation)
=" = = = = Reference hull formiexperiment) !
T 2000 ¢ Designed hull form{experiment) P
& Reference hull formi{computation) T
1500 k a Designed hull fonm{computation) / /
1000 |
500 F
D 1 L L ]
d 5 Knots 0

Fig. 12 Comparison of EHP curves among power

estimation, EFD experiment and CFD
computation
=

|§89>'—r1
i 4. ol
M 02t
3Lk
0 =
‘l’m-‘?ﬂES':m
Mo =
SHm
w o>
%%Bﬂ
qurﬁto
mo - k>
2Oclglmlm
- o0 — 1z
ob oY mfy
g ok
0 O R
g3 0
Rl
grnr—
o)
0|'ﬂ_<?_0
- 3 rx
0z o io
|—>'FEH—
‘|>r_>LoH1
rx o9 mok
0k 4

2
I

LLA| DR} Bt S35, &
AM722I0] FXIB, PANS

o | T
HABO2M Fn=0.380(&42] ol Zupx{glo]|

Beomv o xRz b
0
>
i
[an
N

_ol
£Q
|0
=2
o
]
o
ofr
<)

FEORS 14%7F ZAsI9Ct

S
rx
(U=}
5
N
0
olok
2
>
10
F

Q
[
vl
ofr
k=)
A
[0
0x
olr
o
o
4>

o 19 rx
0k
1o
N
o
Jjr o
140
0x
p

I (]
>
ro
<
g
rx
4>

> or
o

rx
ogk
o
N
|'>
(oL=]
;
=
i
m
S
]I
10
1o

r
g O
0.

-
-

o oQh
10
oy
8
m
(@
ot
Olok
m
|'El
mjo
e
_O'L

w

0 HU 02 Bt
r*mhrm el
T o e
o = 3
- 0|'>4f'|
rﬁ%goﬂg
%0 o O
N oz o
2 Ho g fo
>||m=“='ruirﬂ2
M

[ 0
= 02 oo IE g
o

B

>

oo

||-r%

=

N

<

e
T r

m

> 0

= F
2
in)
Ho

d

2
ok
4> H
30
1o
P

[s)

HU

d

=
0

HTE SETAMER SASHATIHLARS] A

= o =
SZUH =HEES 23 o[ ojMY|s HAIRCE SHE

it

-
Ho
el

Alvarino, Ricardo, Azpiroz, Juan José e Meizoso,
Manuel, 1997. ElI Proyecto Bésico del Buque
Mercante. Fundo Editorial de Ingenieria Naval,

Colegio de Ingenieros Navales.

Andrew, Z. & Liu, S., 1992. Optimization of hull form
for seakeeping performance. 7he Fifth International
Symposium on Practical Design of Ship and Mobi/
Units.

Choi, H.J. Lee, K.W. & Yun, S.D., 2006. Study for
the Development of an Optimum Hull Form using
SQP. Jounal of Korean Navigation and Port
Research, 30(10), pp.869-875.

Choi, N.K. Kang B.Y. & Jo, H.J., 2002. A Study on
the Optimum Formation of Fleet in Purse Seiner
Fishing System. Journal of the Korean Society of
Ocean Engineering, 16(6), pp.76-81.

Doust, D.J. & Sc, M.,
Bulbous Bows. BSRA Technical Memorandum, No.
118.

Holtrop, J. & Mennen, G.G.J., 1982. An Approximate
Power Prediction Method. /nternational Shipbuilding
Progress, 29(335), pp.166—170.

ILO, 2007. International labour standards policy.

Kang, D.S., 2006. A Study on the Estimation of
Effective Horsepower and a Design Method of Hull
Form with Minimal Resistance for Korean Small

1960. Trawler Forms with

Fishing Vessels. Ph.D. Inha University.

Kenneth, M.F., 2001. Comparison of ITTC-78 and
Standard Ship Performance Prediction Methods,
Hydromechanics Directorate report, NSWCCD-50—
TR—=2001/033.

CHeRMSISI=2%] X|49 # X5 = 20124 108



g

ofr

sop -0l - UFS Rl 51RA - Wss

Kim, H.S., 2009. Hull form Development of Algeria
Trawl fishing boat using CWC model test and CFD
analysis. the Korean Society of
Mechanical Technology, 11(8), pp.15-21.

Kracht, A.M., 1978. Design of Bulbous Bow. SNAME
Transactions, 86, pp.197-217.

Lackenby, H., 1950. On the Systematic Geometrical
Variation of Ship Forms. T7rans. INA, 92, pp.
289-315.

Lawrence, C. Zhou, J.L. & Tits, A.L., 1997. User's
Guide for CFSQP Version 2.5 : A C Code for
Solving(Large Scale) Constrained Nonlinear(Minmax)
Optimization Problems, Generating lterates Satisfying
Al Inequality Constraints, /nstitute for Systems
Research, University of Maryland.

Lee, Y.G., 1982. Study on the Estimation Method of
EHP of Fishing Boats and Optimization Technique of
Hull Form Parameters having Low Resistance, K/MM
report, UCNT131H-270.D.

Lee, Y.G., 1984. A Study on the EHP Estimation and
Design Procedure of Small Fishing Boat's Hull Form.
Journal of the Society of Naval Architects of Korea,
21(3), pp.1-10.

Lee, Y.G. et al., 2009. Resistance Performance of
Korean Small Coastal Fishing Boat in Low-Speed
Range. Journal of the Society of Naval Architects of
Korea, 46(1), pp.10-23.

Journal  of

Ministry for Food, Agriculture, Forestry and Fisheries

(Mifaff), 2010. Fishing Vessel Law, Republic of
Korea.
National Fisheries Research Development Institute

(NFRDI), 2000. A research on the Laborsaving

Method for the Fleet Fishing Vessels, Republic of
Korea.

The Society of Naval Architects of Korea (SNAK),
2011. Shipbuilding Technics. Jisungsa.

JSNAK; Vol. 49, No. 5, October 2012

375





