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In this study, the hydrodynamic characteristics of a catamaran under zero—speed conditions are investigated with respect to
variations in hull spacing, The seakeeping performance of USV catamaran is first analyzed using the frequency—domain analysis
program AdFLOW, developed by KRISO, and the numerical results are validated against model test data, The hydrodynamic
coefficients are then calculated to examine the influence of the inner free surface. The effects of the resonant modes of the inner
free surface and the associated wave field around the catamaran are discussed in detail, Finally, the motion responses of the
catamaran are evaluated and compared for different hull spacings and wave directions, providing insights into the hydrodynamic
interference between twin hulls,
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Table 1 Principal dimension of USV

Item Full scale |Model scale
LOA [m] 11.909 2.65
BOA [m] 6.235 1.33
Distance between hull, D [m] 4.50 1.00
Inner waterline length, S [m] 2.765 0.614
Demihull breath, B [m] 1.735 0.386
Draft, T [m] 0.59 0.131
Displacement [ton] 9.978 0.109
KG [m] 1.488 0.33
Kxx [m] 2.25 0.50
Kyy [m] 3.60 0.80
Kzz [m] 3.36 0.75

Fig. 2 USV model for model test
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Table 2 Wave condition for model test

Wave ID|Wave height, Hs [m]|Wave frequency, [rad/s]
WHTO1 0.2 1~6

PROJECT ID : 2021 USV

WHT _01-2 (H=0.20m, T=1.255) OCEAN BASIN, KRISO

i Measuredj
35 i i
Wave Spectrum
3 1 1
| \
z H= 020 m
g 2.5 T= 125 sec
8
= M, 0.103E+01 m’ 4
g M, 0.683E+00 m;
g M, 0.536E+00 m;
&L5 i M, 0.476E+00 m” ]
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T, 0.870E+01 sec ||
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Fig. 3 Wave spectrum of WHTO1
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Fig. 5 Comparison of motion response between numerical and experiment results
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Table 3 Principal dimension for hull spacing variation

ltem #1 #2 (Base) | #3 #4 #5
D [m] 3.00 4.50 5.40| 6.50 | 7.80
S/LOA [-] 0.11 0.23 0.31] 0.40 | 0.50
Kxx [m] 1.50 2.25 2.70 ] 3.25 | 3.90
L BOA R
I D |
S

B
Fig. 6 Characteristic lengths of twin hull
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(c) Standing wave, asymmetric
Fig. 7 Interaction between hulls
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Fig. 15 Hydrodynamic coefficient of roll motion normalized
with sloshing mode

Table 5 Sloshing mode for hull spacing variation
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Fig. 20 RAO of pitch motion
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