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Simulation method of ship motions in wash wave
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The purpose of this study is to propose the simulation method of a small ship’ s
motions in wash wave. Authors have proposed a reproduction method of wash wave by multi-segmented wave
generators which are controlled by using computed results of CFD. Moreover, wash wave and ship motions in
wash wave were simulated by 3D-NWT (three dimensional numerical wave tank). 3D-NWT can simulate wash wave
in the same manner as the multi-segmented wave generators in ASMB. Input data of both methods are the
computed wash wave by CFD. Simulated wash wave and ship motions in wash waves by 3D-NWT is in good
agreement with the measured results in ASMB. These simulated results indicate that 3D-NWT is able to
simulate wash wave reproduced by wave generator and ship motions in wash wave.
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Fig. 1 Image of wash wave reproduction
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Table 1 Principal particular of computed ships

VLCC Container Ship
(full ship) (fine ship)
Lyp[m] 200.00 200.00
B[m] 36.27 28.00
dm[m] 13.00 9.40
Cs 0.81 0.65
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Fig. 3 Contours of wave elevation generated by
full ship

Fig. 4 Contours of wave elevation generated by
fine ship
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Photo 2 The state of wash wave reproduced by
wave generators (fine ship at 16kts)
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Fig. 5 Reproduced wash wave of full and fine
ships at 16kts
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Fig. 7 Non-dimensional ship motions in wash
wave at y/L,,=0.425
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Fig. 8 Definition of computational domain and
coordinate system
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Fig. 9 Computational domain of 3D-NET for
ASMB
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Fig. 10 Simulated wash wave of container ship at
Fn=0.186
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Fig. 11 Comparison between measured and
simulated wash wave of container ship
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Fig. 12 Computational grid for ship
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Fig. 13 Simulated wash wave of container ship at
Fn=0.186
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Fig. 14 Comparison between measured and
simulated ship motion in wash wave of container
ship(Fn=0.186)
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