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A Numerical Study on the Coupled Dynamics of Ship and Flooding
Water
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Abstract

This paper presents a numerical method to solve the ship motion coupled with internal
fluid flow. Physically the internal fluid motion is coupled with the ship motion. Hitherto the
previous numerical results of the coupled motion predict only the general tendency with
experiments. The main reason of inaccuracy is that the coupled dynamics of ship motion
and internal water motion is not accurately accounted. In this study CFD technique based
on VOF is employed for the accurate analysis of flooding water motion. Some cases of the
24th TTC stability committee’s benchmark study for tanker with internal fluid are analyzed
by coupling the ship motion and sloshing dynamics. The calculated ship motion is
compared with the experimental result to validate the coupled scheme and is in agreement

" with the experimental result. .
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Fig. 1 Flow chart of coupling analysis
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Table 1 Main particulars of tanker

Length Lpp (M) 310.20
Beam, B (m) 47.20
Draft, T (m) 16.00
Depth, D (m) 26.07
Displaced weight {m3) 197658.5
KG (m) 10.00
GM (m) 9.50
Natural roll period 10
intact (s)
Model scale 1:82.5
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Fig. 2 Lines of tanker
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Fig. 3 Pressure comparison of sway
sloshing motion
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Fig. 4 Pressure comparison of roll

sloshing motion
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Fig. 7 Free decay of intact case
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Fig. 8 Free decay of sub-resonant sloshing
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Fig. 9 Free decay of resonant sloshing

Table 2 Computing times
Code CPU Time/Simulation Time

CAPSIM 0.33
NTUA-CFD 3440
MOERI-CFD 71
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Table 3 CPU type

Code CPU
NTUA-CFD Alpha 64 bits 500 Mhz
MOERI-CFD | Intel Pentium 4 4.09 Ghz
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Fig. 10 Free decay of non-resonant sloshing
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