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Numerical analysis of 2-DOF motions of an ocean floater with sloshing effects
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Abstract: The sloshing of liquid inside an ocean floater is caused by disturbances due to waves. For the anal-
ysis of sloshing impact within the floater and that of waves on the floater, the coupled analysis method is
used. The Stokes 5" order non-linear wave theory equations were adapted for wave making. Furthermore,
Navier-Stokes equation and Shear-Stress Transport (SST) turbulent model were used to Computational Fluid
dynamics, where the ocean floater motions are considered the heave and the pitch motion. The results ob-
tained confirms the mutual relationship between the rigid body motions and that of sloshing, where the slosh-
ing behaviour within the floater is characterized by the wave effects on the floater.
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Figure 1: Analysis domain with boundary conditions.

Figure 2: Schematic diagrams of (a) water filling rate

and (b) locations of a floater for a period T.
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Figure 3: Visualization of cylindrical floater motions with sloshing (a) 30% filled cases, (b) 60% filled cases and
(c) 90% filled cases.
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Figure 4: The time history of a sloshing in cylindrical tank and a velocity fields at free surfaces (a) 30% filled
cases, (b) 60% filled cases and (c) 90% filled cases.
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Figure 5: The motions history of a cylindrical
floater; (a) heave motion, (b) pitch motion.
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