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Unmanned Surface Vehicle (USV) is being developed to do maritime survey and maritime surveillance at Korea Research Institute
of Ships & Ocean engineering (KRISO), The goal is that USV should be operated at the maximum speed of 45 knots and it should
be operated at sea state 4, Therefore the planing hull of USV should be excellent in resistance performance and manoeuvring
performance, It is needed to check its performance using Experimental Fluid Dynamics (EFD), Computational Fluid Dynamics (CFD)
or analytic method before designing the hull, In this study, resistance performance was analyzed by EFD and CFD, EFD with heave
and pitch was performed at high speed towing system in Seoul National University. CFD was performed using SNUFOAM based
on openFOAM with dynamic mesh to calculate running attitudes, The results of CFD were compared with EFD results, The results
of CFD were resistance, running attitudes and wave height, The flow distribution and pressure distribution were also analyzed, The
results of numerical resistance was under estimated than EFD, Even though the results of CFD have a slight limitation, it can be

successfully used to estimate the resistance performance of planing hull, In addition it can be used as a supplement for EFD results,

Keywords : High speed planing hull(1< =2=M)  Resistance performance(XMat 4&), Running attitude(&t2~ X)), Experimental
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Table 1 Principal dimensions of hull C1

Dimension Full scale Model scale
scale 1 1/6.5
LOA 8 m 1.231 m
LWL 7.539 m 1.160 m

Breadth 2.3 m 0.354 m
Draft 0.445 m 0.068 m
Mass 3000 kg 10.924 kg

2.647 m 0.407 m

33.06 %
0.800 m 0.123 m
9.992 %

transom 16°

LCG from A.P.

VCG from B.L.

Deadrise
angle midship 24°
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Fig. 1 High speed towing system in Seoul National University
towing tank
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Fig. 2 Wave measurement system
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Fig. 3 —sinkage(up), trim angle(middle), resistance(bottom)
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Table 2 The number of grids of hull C1

coarse medium fine

The number of grids | 0.8 million | 1.3 million | 1.8 million

Table 3 The comparison of non—dimensional resistance

W(-)

EFD 1.656
coarse 1.379
medium 1.647
fine 1.648

Table 4 The comparison of bottom pressure depending on
the number of grids

pressure distribution

coarse

medium

fine

A
B
C

Fig. 5 Lines of pressure measurement position on bottom

hull
03 . . , . . .
: § j : —==fine
025 b et medium H
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02f- TS
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Fig. 12 The comparison of —sinkage depending on Froude number

Table 5 The sinkage depending on Froude number

-sinkage(mm)

Fn EFD CFD Error(%)
0.608 -3.68 mm 4.25 mm -
0.912 18.41 mm 28.11 mm 52.68
1.216 31.01 mm 41.59 mm 34.11
1.825 40.03 mm 45.81 mm 14.43
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Fig. 132} Table 62 EEZtS v|wst Zojolct EEZE2 M
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Table 6 The trim angle depending on Froude number

Trim angle(deg)

Fn EFD CFD Error(%)
0.608 4.35° 3.95° 9.19
0.912 5.39° 4.86° 9.83
1.216 4.26° 4.44° 4.22
1.825 2.34° 2.78° 18.80

5.3 X{g
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Fig. 14 The comparison of non—dimensional resistance

depending on Froude number

0

Table 7 The non-dimensional resistance depending on
Froude number

Fn lw)

EFD CFD Error(%)

0.608 1.325 1.181 10.86

0.912 1.656 1.389 16.12

1.216 1.660 1.473 11.26

1.825 2.229 1.808 18.88
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Table 8 Comparison of resistance components
Fn W} W,, W Error
(%)
Exp
(7=5.395°, | 0.467 | 1.189 | 1.656
5=18.14mm)
0.912 CFD 0.5
(Fixed)
(=5.395°, 0.369 1.278 1.647
$=18.14mm)
Exp
(7=5.395°, 1.717 0.512 2.229
$=18.14mm)
1.825 CFD 5.6
(Fixed)
(=5.395°, 1.538 0.565 2.1083
5=18.14mm)
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