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Abstract : In this study, the resistance performances of barge are analyzed by model tests and computation using CFD to investigate
the flow characteristics around a barge in still water. The model tests are carried out in infinite depth in Inha Technical College
Circulation Tank to observe the resistance and the numerical simulations based on VOF(Volume of Fluid) method are performed to
analyze the flow around the barge. We have selected two barge models to investigate the flow characteristics according to the different
type of barges. The experiments are carried out with the models from 5kts to 10kts(designed speed 7kts) considering the effect of adverse
and favorable current. The numerical simulations are performed to analyze the flow and resistance characteristics of barge in the full
loaded condition with the target speed and compared with the experimental data to confirm the reliability of the numerical method. The
result was that the difference of resistance with 25% occurred at low speed and EHP increased rapidly from 7kts.
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Table 1 Main particulars for KNU-001 model
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Fig. 1 Drawing of KNU-001(up), 002(down)

Full load Ballast load
Condition condition condition
Actual | Model | Actual | Model at Comparison of resistance
Loa (m) 50.0 1.0 50.0 1.0 140.0
Lbp (m) 50 | 10 | 50 | 10 1200 # 001 Bsllast o
Lwl (m) 500 | 10 | 421 | osal 1000 . /§/
B (m) 120 | 024 | 120 | 02 800 S /
d (m) 2.8 0.056 1.0 0.02 50.0 /
Cb 0.8772 0.8273 400 %
Wet. S (m) 861.0 | 03444 | 5890 | 0.2357 200 =
- ; 0.0 . . . : : : : )
DlSplacement (m ) 1’4740 001179 496393 000397 0.000 0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800
Vs (mjs)
Fig. 2 Measured total resistance Rt(gr)
Table 2 Main particulars for KNU-002 model
Full load Ballast load - -
Condition condition condition T Comparison of resistance
Actual | Model | Actual | Model 18.000
16.000 #001 Ballast
Loa (m) 50.0 1.0 50.0 1.0 14.000 ool Eull %ﬁi;
Lbp (m) 50.0 1.0 50.0 1.0 12.000 4007 Baftast P S ———
Lwl (m) 50.0 1.0 4128 | 0.8257 1;332 ooZFUl
B (m) 12.0 0.24 12.0 0.24 £.000
d (m) 2.8 0.056 1.0 0.02 4000
2.000
Cb 0.8267 0.7592 0.000
Wet. S (m’) 760.0 0.3038 580.69 0.2322 0.000 0100 0.200 0.300 Vo.;m?] 0500 0600 0700 0.800
Displacement (m’) | 1,389.0 | 0.01111 |455.4987| 0.00364

Fig. 3 Total resistance coefficient, Ctm(10™)
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R Comparison of resistance
12.000
#1001 Ballast
10.000 WO0L Ful
8.000 352 Bettast
5.000 »002 Full
4.000
2.000
0.000 T T T T T T T 1
0.000 02100 0.200 0.300 0.400 0500 0600 0700 0.800
Vs(m/s)
Fig. 4 Residual resistance coefficient, Cr(10™)
Rts(kN) Comparison of resistance
140.000
4001 Ballast
120,000
W00l Full /
100.000 002 Ballast g/
80.000 002 Full
. 2
60.000
40.000 //;/
20,000 >
0.000 T T T T T 1
0.00 2.00 4.00 65.00 8.00 10.00 12.00
V(Knot)
Fig. 5 Total resistance, Rts(KN)
EHP (HP) Comparison of EHP
200.000
500000 #001 Ballast f
700.000 Mool Full
600.000 g2 oattest X
500.000 ooz FOl
400.000 ’/*
300.000
200.000
100.000 é/
0.000 T T T T T 1
0.00 2.00 4.00 6.00 8.00 10.00 12.00
V(Knot)
Fig. 6 EHP curve (HP)
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Fig. 7 Wave patterns for KNU-001
(full load condition, V=5 knots)



Fig. 8 Wave patterns for KNU-001
(full load condition, V=7 knots)

Fig. 9 Wave patterns for KNU-001
(full load condition, V=10 knots)

Fig. 10 Wave patterns for KNU-002
(full load condition, V=5 knots)

Fig. 11 Wave patterns for KNU-002
(full load condition, V=7 knots)

Fig. 12 Wave patterns for KNU-002
(full load condition, V=10 knots)
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Fig. 13 Grid system for KNU-001
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Fig. 14 Wave patterns for KNU-001
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Fig. 15 Perspective views of wave pattern of KNU-001
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