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Time-Domain Analysis of Nonlinear Wave-Making Phenomena
by a Submerged Sphere Oscillating with Large Amplitude

YONG JiG KIM* AND YOUNG ROK Ha*

*Dept. of Naval Architecture and Marine Systems Engineering, Pukyong National University, Pusan, Korea

KEY WORDS: High-order spectral/boundary-element method 313} AHE-/7ZAA 849 Large amplitude oscillation XE Z3}-¢-

&, Wave-making problems 374, Nonlinear waves 843 3}, Hydrodynamic forces -2, Time-domain Al7F3%

ABSTRACT: A high-order spectral/boundary-element method is newly adapted as an efficient numerical tool. In this method, the velocity
potential is expressed as the sum of surface potential and body potential. Then, surface potential is solved by using the high-order spectral
method and body potential is solved by using the high-order boundary element method. Through the combination of these two methods, the
wave-making problems by a submerged sphere moving with the large amplitude oscillation are solved in time-domain. With the example
calculations, nonlinear effects on free-surface profiles and hydrodynamic forces are shown and discussed.
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Fig. 5 Time-mean forces for the heaving sphere
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Fig. 6 2nd-harmonic force amplitudes for the heaving sphere
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Fig. 7 2nd-harmonic force amplitudes for the surging sphere
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