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A Study on the Hull Form Design of a G/T 199ton Class Fishing Boat for
Both Fish—luring Lighting and Fish Carrying in Korean Large Purse

Seiner Fishing System

Ae-Seon Park'- Young—Gill Lee® ' - Song—Han Jin®

Dept. of Naval Architecture and Ocean Engineering, Graduate School, Inha Univershy1
Dept, of Naval Architecture and Ocean Engineering, Inha Universit\/2

Research Institute of Medium & Smalll Shipbquing3

Abstract

This paper presents a method of hull form design for the assistant vessel which is used both as a lighting boat and a fish carrying boat
for the fleet of newly formated purse seiner vessels, The optimum hull form parameters are searched by the Sequential Quadratic
Programing(SQP) method with the power estimation method of Van Oortmerssen, The prismatic curve is redesigned from that of the
reference hull by the Lackenby method, Through the modification of the hull form by using a CAD system, the design procedure is
completed, The resistance performances of the reference and the modified hull forms are estimated by using a numerical simulation
method, Also, the estimation of seakeeping ability and stability for the modified hull forms are carried out, And then, an optimum hull
form is proposed for the designed hull form, Ship model tests for the reference and the designed hull forms are carried out at ship
model basin, The results of the experiments show that the effective horse power of the designed hull form is about 22% smaller than
that of the reference hull form at design speed. The designed hull form proposed in this study will contribute to the development of the
hull form for Korean large purse seiner vessels,

Keywords : Fishing boat for both lighting and fish carrying(S41 A& 28t0{A), Hull form design(AMSA7), Resistance performance( &gt
+48). Numerical simulation(=X|AIZ2{0|M), Model test( ZZAIS)
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Table 1 Comparison of principal dimensions among the
main vessel, the fish carrier and the lighting boat

Principal Main vessel Reference hull forms
. . (1:1.129) Fish Lighting boat
dimensions carrier |(scale: 1:1.41)
G/T [ton] 214.43 199.00 112.61
Lwe [m] 46.76 42.00 52 55
Lee [m] 41.76 38.9 47.86
B [m] 9.34 7.70 8. 45
draft [m] 3.19 2.95 335
v [m] 654.00 654.00 654.00
LCB [ %] -4.75 -2.19 2309
Cs 0.46 0.69 0.49
Cwm 0.82 0.97 0.82
Cr 0.56 0.71 0.59
1Ea [ded] 17.00 25.00 17.00
W.S.A [n7] 536.20 | 446.57 540.11
L/B 5.00 5.45 6.22
B/d 2.93 2.61 2 52
L/d 14.64 14.24 15.69
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Fig. 1 Comparison of hull forms among the main
vessel, the fish carrier and the lighting boat
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Table 2 Ranges of the principal dimension ratios of
domestic fish carrier and lighting boat

Ship Name Fish carrier Lighting boat
L/B 5.03~5.63 5.02~5.84
B/D 1.67~2.26 1.99~2.13
L/D 9.07~11.47 10.562~12.32
Cum 0.96~0.97 0.80~0.81
Cp 0.74~0.77 0.64~0.66

Table 3 Feasible ranges of parameters for the EHP
estimation

I—WL [/77] 40.00 < I—WL < 44.00
Breadth [m] 7.81 < Breadth < 8.70

— o —
3. M A4 SHI|M ME{AH draft [m] 3.04 < draft < 4.06
Cwm 0.80 < Cy < 0.97
3.1 MEes M= Cr 0.64 < Cp < 0.74
LCB [ %] -5.00 < LCB < 1.50
sM AZ 2ulojMe| MYMAIE flsto] zlaXfehs 2= M 1 Entrance angle [deg.] | 17.00 < 1/2Ea < 30.00
HRAE AESIGICE MEQA AE2 A ME0| 2ttojAo
20| SMo| 7|52 st Moz AMA|=|ojo} S22, 24l0] Table 4 Comparison of principal dimensions between the
M Msio| Sgnlad FMHO| B QEEMN 2MHoM E|A XEt reference fish carrier and the designed hull form
712 7= MEH O A St Xt= HHHS RS XOOK i
aS wE UEebe| TAS RS PUS MO FReS Principal dimensions Referenge Designed
of mEkHelE 2eiojMul SMo| MeSMg nafsinAL 2Liof fish carrier] hull form
Mz} Stlo| AEMSS HigoR X201 uls TS ZY L L] 42.00 | 44.00
5121004, 0l= Table 20l Eolgt 4 SUck. Lee [m] 38.90 | 40.57
Zol(Lu)ol Z2, Buloj Mol bt vix|5 N2flof 512 Breadth [m] 170 | 7.8
welol 2T 2wlolM M3 Zolo 5%UelZ I iy draft [m] 2.95 3.13
Zole| B9l 40~44m= AL Z2 ZHE Zoje} MK v L 654.00 | 654.00
MEC| He|E vixoZ ANYSIICt ZYE Zolo| We(7t 40~ LCB [%](Midshipoll A FPEIEE +)| -2.19 -3.18
44m0|5§ AE-I7:” An_-lgo :9,| ténl'?‘|E 7.81~8. Omi_?:-_dgEPﬂ:l' o 0.69 0.61
AMMES| B/D M= 1.67~2.210(0, ZME Zo| wHe|y} >y 0.97 0.90
7.81~8.70mo|E22 Zlo|e| = 3.50~4.68m=Z ZAXNE[}CY Co 0.71 0.68
SA0| Hol= ZHAXE| &1 A{S40) = QL ZAX=| ZIp|Q] ’ :
:;'_ | ;;l“ofo';f:"‘ _“i’ lg/:j( 1.15)2F 28 =lojel 1 Enterance angle [deg] 25.00 26.23
=. (o] = ~
HPI= Z2Y=ch 28E Sl Bel= 3.04~4.06mOlct. 0f Wetted surface area [n7] 446.57 468.90
i, D/d(=1.15)0ll 2lsf A= 452 ofMH(Ministry for Food, L/B 5.45 5.63
Agriculture, Forestry and Fisheries (Mifaff), 2010)2| 2HiZ= B/d 2.61 2.50
M ol Bisste Solsiich Cuel BPIE 0.80~0.97, Coel L/d 1424 | 14.06
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Table 5 Comparison of the bulbous bow parameters
x 5 = Bulbous bow . )
3.2 EI&M-_"%*—'IZ—% fincipal Reference | Designed |Designed hull form
dri)mengion fish carrier| hull form [(Bulb modification)
3.2.1 M8l 23
Ler 1.60 1.68 1.55
M| MEo| MERIMS AlR 28| Tribon M32 0|23} Be 1.38 1.40 1.16
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S oS me e ST Zs 2.00 2.12 2.57
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Table 6 Modifications of hull form of each case

CASE #1|CASE #2|CASE #3|CASE #4|CASE #5
Rise of
floor(*) 9 55 10
Bilge 14100 1800 800
radius(mm)
section
shape UV type | U type | V type | U type | V type

S R T —
]
——————— Reference fish carrier :
————— Reference lighting boat :
===« = = Dead rise 5.5degree ]
i 1
Dead r!se 9degree R 1,400mm
== = = Dead rise 10degree 5 St.
b
R1250mm /I

R 1,100mm

¢
Fig. 8 Modification of midship section shape of each case
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Fig. 9 Modification of V, U and UV-type section shapes
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Fig. 10 Comparison of wave contours
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Table 8 Comparison of estimated GM
Reffei;‘;“ce CASE | CASE | CASE | CASE | CASE
. #1 #2 #3 #4 #5
carrier
KMr(m)| 3.554 3.863 | 3.815]3.901 | 3.816 | 3.896
KG(m)| 3.220 3.409 | 3.409 | 3.409 | 3.409 | 3.409
GM(m)| 0.334 | 0.454 | 0.406 | 0.492 | 0.407 | 0.487
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