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ABSTRACT: When a liquid cargo tank is partially filled with fluid, internal impact loads can be occurred from the vessel’s motions. In this
study, liquid sloshing problems with a thin top layer of particles with a lighter density than water and the coupling effects of the liquid-
sloshing/vessel-motion were investigated in order to reduce the sloshing-induced impact loads. The PNU-MPS (Pusan-National- University-modified
Moving Particle Simulation) method for solving the liquid motion inside a tank and the CHARM3D BEM (Boundary Element Method) based
time-domain ship motion analysis program for vessel-motion simulation were coupled. From the simulation results, we could see that the floaters
seemed to be quite effective at reducing the sloshing impact loads in the case of tank-only sloshing problems, but not as much for the coupling

problem with vessel motion.
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Table 1 Characteristics of sloshing tanks

Designation M??Ag%lde I\(/lgiﬁatl;j)e
Tank aft from aft perpendicular  61.08m 209.54m
Tank bottom from keel line 3.3m 3.3m
Tank Length 49.680m 56.616m
Tank Breadth 47.0m 47.0m
Tank Height 32.0m 32.0m

Table 2 Principal particulars of FPSO (bare hull) and mooring

system
Description Magnitude
Length Between Perpendicular 285.0m
Breadth 63.0m
Draught 13.0m
Surge 6.50x10°N/m
Mooring System Sway 2.43x10°N/m
Yaw 1.76 ><108Nm/ rad
Table 3 Simulation conditions
Wind N/A
Current N/A
Heading 90 Degree (beam)
Significant Height 5.0m
Wave
Peak period 12s
v of JONSWAP spectrum 33
Filling Ratio 18%
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