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Abstract : The increasing capabilities of the computers enable us to utilize various numerical schemes for the
time-domain simulations concerned with 3-dimensional free-surface wave problems. There are still difficulties to
solve such kind of problems, however. That's because long time simulations with large computational domain are
needed in time-domain analysis. So, we need faster and more efficient numerical schemes to get the solutions
practically for these problems. In this paper, a high-order spectral/boundary-element method is used for the
numerical investigation of physics involved in wave-body interaction. This method is one of the most efficient
numerical methods by which the nonlinear gravity waves can be simulated and hydrodynamic forces also can be
calculated in time-domain. To get the robust study in these topics, various numerical tests are performed and
compared with others' works.
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Fig. 1 Notations for the calculation of wave
potential by using the high-order spectral
method
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Table 1 Relative errors in the tangential velocity on

the uniformly translating sphere

(a) HOBEM
NN, | 818 |16 (42) |32 (82)]128 (354)
b 0.48544 | 0.49123 | 0.50062 | 0.50051
relative
error (%) 2911 1.754 | 0.124 0.102
(b) UDBEM
N, (=N,) 40 1108 | 220 | 340 | 460 | 700
b7 0.459]0.487{ 0.494 | 0.497 | 0.493 | 0.49
relative
error (%) 82 1261|112 | 06 | 04 | 0.2
1
B N,=40,
= error(%)=8.2 N.=18
B erDror("/;)=2.911
B N,=108,
0.5 ,_ error(%)=2.6
§ 0 - N,=42,
E : ernror(%)=1.754
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; 05 error(%)=0.4
2 i N,=82
i ERZZ(E/EFO.: eror(%)=0.124
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Fig. 5 Comparison of the convergency of the
numerical solutions between UDBEM and
HOBEM for the

velocity on the uniformly translating sphere

calculated tangential
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o714, P,(r): constant axisymmetric pressure
distribution ,
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r=/(z—=z)’+y* ¢ radial distance from the
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