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Abstract : The effects of inner liquid sloshing on vessel motions are a well-known factor. It was investigated experimentally and numerically. In this

regard, the study of many efforts to reduce natural phenomena of vessel motions by adopting special devices especially for roll motions. Among many
devices, inserting baffles in the inner liquid tank is very common. In this study, one investigated the vessel motions with inner sloshing tanks with baffles
inside. For the numerical simulation, one employed a dynamically coupled program between boundary-element-method-based vessel motion analysis
program and a particle-based computational fluid dynamics program. Comparing corresponding experimental results validated the dynamically coupled
program. The validated coupled program was used to simulate vessel motions, including sloshing effects with various lengths of inner baffles. The
simulation results show that not only the filling ratio of inner liquid, but also the length of clearance due to baffles influenced the vessel motions. The
significant point of this study was that the natural frequency of vessel motions can be maintained irrespective of the amount of filling ratio through
adjustment of the clearance. In a future study, the effects of various numbers of baffles with various clearances would be conducted to percuss the

possibility of vessel motion control with inner liquid sloshing effects.

Key Words : Sloshing tank with baffles, Vessel motion control, Coupling between vessel motion and sloshing, Particle method CFD, Roll motion control
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Fig. 1. Schematic model of floating vessel.
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Table 1. Principal particular of FPSO

Description Magnitude
Length Between Perpendicular 285.0 m
Breadth 63.0 m
Draft 13.0 m
. Surge 6.5 10°N/m
1\(/[13?12:% Sspyrjrtfgr)n Sway 2.43 < 10°N/m
Yaw 1.76 < 10*Nm/rad

Table 2. Characteristics of sloshing tank

Designation Magnitude (AFT) Magnitude (FWD)

Tank AFT from

AFT Perpendicular 61.08 m 209.54 m
Tank bottom from
Keel Line 33m 33m
Tank Length 49.68 m 56.616 m
Tank Breadth 47.0m 47.0 m
Tank Height 32.0m 320m
Table 3. Environmental condition
Wind N/A
Current N/A
Heading 90 degree
Wi Height 5.0m
ave Peak Period 12 sec
7 (JONSWAP) 33
Filling Level 0%, 18 %, 37 %, 56 %
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Fig. 2. Roll RAO from each filling ratio of inner tank.
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Fig. 6. Comparison of roll RAO at 37 % filled tank with
various clearance
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