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ABSTRACT: Recently, a ship-shaped barge has been developed to improve the resistance performance, as well as course-keeping capability.
However, the stern of the barge is still similar to a box shape, and the vortex generated at the side of the barge creates drag and yaw instability.
In order to solve this problem, stern skegs are normally used. The present paper deals with the correlation between the size of the stern skegs and
the barge dimensions and hull coefficient. A stern skeg was designed to prevent yaw instability and minimize any additional resistance. The
resistance test and course keeping test were performed in the towing tank at Pusan National University. To determine the correlation parameters
between the designed stern skeg size and barge dimensions, a parametric study was also performed. Based on the experimental data from five
barges, the optimum skeg dimensions were successfully derived. It is expected that the validation of the present study will be carried out by further
experiments and computational comparisons in the near future.

—
x
rHu
oX
olr
o
i

Z piR AT AA o2 vwdto 2 An] A}
Are) @ 0 wAAH BjF A7} ol 2oizlupt glo
(C1AF2F 014, 1997) 86me= 3 &zt FAde] A1 &

r& o o H [

dWrA o2 uRMEe] F4L A ol AR S 3
I Jov FAY ApE Ak S R o g A RS A% RIEAPS 7T AR *4{1*33 2 A
g HEEAR] U &S 2o &E IVHE RALE AT SHAA AR 3 209 RAAEE Ak
4% Atk ol#f Y AFeE A 2H ] A fEol 77 FHE vk ATHelAF F, 1999). FAE i JME 75mF
X}%%ﬂl o] HF(Yaw) FFo] ZaEe o)o] dom 3 vl tigh JEPS 913 2171 21 9KKim, 2003) 64m
g Aol wiste] Bl AAlsEe] 55 7] AAEe upAdel Wik 2A T AA7E o] Foiz] up Itk(Kim, 2005).
HpR el Hlgted Ago] 2A Fashe Aol vk 3 g B AFeME AYAFE e, TR A AA G
o] A, Adnlahie ZFAE F= vAE v @2 37 539 upxAd Azke] J2RAE A7 v 2] AAREE
AR vz L R §58 YRS fEshy] Wi A% AWt A" 2ATY] FS vl o® o v Al
3%5e] BHNA frElstAl Aok ARk olejdt AFe AMeE T ALY Fe IS mIAE AF LT ol A%
BTt BAY uAAET AAX s P HAAT v Al SR ARBAE =S EH I AAHE
du] FfFe LAehe ReEXE oHds] EAsty Bedx AT 27|FAEA Y Wde AXsaa gtk
HHE % H T A JAERAE T F URE e UHE
2AIE B . e 0] AR A A S 2. DEHAIE I A7 MA
57}40}71 w ol du] 2AT AAlE did viAAd e AAAS
Srshar HE MYYE FASES o] FolHof it 2.1 CHAMME 9 BEAIE =A

TAEE A AZHAS giardEte 2 dlo] Hul & MsE B AT BPAFEL Frishw o lezeA aE ATk
ZHe vpRAle] o) 71X A 0E FEse] A A 2 AR F29 A2 F Zo] 100m, F 8m, Z1°] 3.5m(FHtHzl] 8m)

WAAA} AR AR AA] FHTF FHF 4120, 051-510-2401, kmeprop@pusan.ac.kr

27



NEE FAEL AA v FLF d5S 2te sle=w
G4 oH(Robert and Frederick, 1981).

uebd RPAP S dHew s A 7Y ARl =t
S GH3P] flate] npAAdY] 23 21 F A SHelA
71 BER 20 s ooy, 2¥xd T HAET
Zdeell A wpAld e &7 Al Adv] 37 BeElrt HAd 3
F= Yo7t 7P Z27) wjEel] v 2 Histe drjHoew
7 2 4ERE S 7HAA 2ok 8B E g 2AOE A
Adt7] Sfsted b Sl 71 EEdE DAES il
FHEJAT. ZIZAF oM ARl A o]F
AFAES FHeAT o= BDaF AFAIFS WASA
Al@AIZEe] TS 9igtolth

A=Y ABE WY Mol AAR SYEE 23
AREAS AP Ble] FYFozA FF AHO R0 H A

YT AL Fustolol Bk WA Fig 29 2ol
Fig. 1 The facilities of Pusan National University towing tank Yoke type ropeS wRA|A o] HERo] FHRsla oAzt A
531 Froude PAHE 12l MASEE e Qste] A2

Zzke] WA Aol Ui mgAe BHoE Ads AWE  Aue sasdo.
Tt om v o] FaA]9e Table 137 2t

AL Ho) 12820mell A H2: 65.25mo| 1 F-& Hf 36.0m,
18.0mel™ W= o) 14323.3m’, 4 31502m™9] th
BEE o] FaL lth A& E 27 i npA A e] A
S 7|0 siglon Byl Hels ueste] Ry
o] 12m7} H&=8 FHHE st wiAde] A4
& BHY PP Hu gor) MrsrPde 4
Ao s o FuE B ek B dol
A meiHE wAde] A5 % A6 Fge 2 st glo] A
AHoZ FARE HBS 7T Qo] B AT wex
Aozt A Ao

WRe] B mAAY BRAYL HE A2 FAIshEA
Agel F717h Hav) HEs 29108 AReISs) sl
ek, W 2777} FuE Aue] 2ANA g WAl
T Qi ALEINE B AL U FE glont gy |
o e Bed Y we 2R A2 P49 A7 Fg 2 Yoke type rope
g 293 % gk

BHAY AF(Yaw) £F SHES A4 vpAAolMe] BFE 23 Ch Muto] F2Eormy
(Yaw) &5 SHET FASTH= o] 59 Hglon tpne % WM JFE APPHS Fle] 2} RASA ge
A% 2P AP FEF AF(Yaw) S5 PANI) A A A vhetel DRy AP S A, hud

o b

2,

¢

e 1o b o2
Iy
o)

fr
ot
X o

ol
T
2

i

Table 1 The variation of barge (Full scale)

LOA Breadith Draft Disp. \]faeizlcgl’lcqy flﬁgsr IS{?;(C; Cogi?iili(ent
Barge#1 100.00 m 36.0 m 33 m 10189.2 m’ 7 Knots 0.115 55.0 0.858
Barge#2 92.50 m 36.0 m 33 m 9600.9 m’ 7 Knots 0.120 55.0 0.874
Barge#3 12820 m 36.0 m 35 m 143233 m’ 9 Knots 0.131 60.0 0.887
Barge#4 6525 m 180 m 3.0 m 31502 m’ 7 Knots 0.142 435 0.894

Barge#5 70.00 m 200 m 33 m 42550 m’ 7 Knots 0.137 40.0 0.921
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Fig. 3 Course-keeping instability of model barge

Table 2 Yaw amplitude of model barge without skeg

Yaw amplitude

Barge#1 296 m
Barge#2 3.93 m
Barge#3 2.00 m
Barge#4 3.51 m
Barge#5 244 m
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Fig. 5 Computed streamlines in the stream (Chun et al., 1997,
flow speed: 0.5m/s)
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Fig. 7 View for attached skeg
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Table 3 Variation of skeg (Full scale)

Lskeg Lrwa i:z;z
Barge#1 848 m 590 m 0.695
Barge#2 814 m 5.66 m 0.695
Barge#3 9.80 m 6.99 m 0.713
Barge#4 523 m 3.56 m 0.681
Barge#5 515 m 352 m 0.682
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Fig. 8 View for resistance test
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Table 4 Comparison about resistance result

Bare Hull With Skeg Comparison
Barge#1 1122 N 1230 N 9.6%
Barge#2 0.894 N 1.017 N 13.8%
Barge#3 1439 N 1641 N 14.0%
Barget#4 0.778 N 1.081 N 38.9%
Barge#5 1331 N 1.504 N 13.0%
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