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FLUID-BODY INTERACTION ANALYSIS OF FLOATING BODY IN THREE DIMENSIONS

GS. Go and HT. Ahn’
School of Naval Architecture and Ocean Engineering, Ulsan Univ.

Fluid-body interaction analysis of floating body with six degree-of-freedom motion is presented. In this study,
three-dimensional incompressible Navier-Stokes equations are employed as a governing equation. The numerical
method is based on a finite-volume approach on a cartesian grid together with a fractional-step method. To
represent the body motion, the immersed boundary method for direct forcing is employed. In order to simulate the
coupled six degree-of-freedom motion, Euler’s equations based on rigid body dynamics are utilized. To represent the
complex body shape, level-set based algorithm is utilized. In order to describe the free surface motion, the volume
of fluid method utilizing the tangent of hyperbola for interface capturing scheme is employed. This study showed
three different continuums(air, water and body) are simultaneously simulated by newly developed code. To
demonstrate the applicability of the current approach, two different problems(dam-breaking with stationary obstacle
and water entry) are simulated and all results are validated.
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Fig. 2 Layout of a dam-breaking problem with rectangular
obstacle

Fig. 3 Layout of a rectangular obstacle
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Fig. 4 Comparison of snapshots of free surface shape between
simulation(left) and experiment(right)
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Fig. 6 Comparison of pressure history at point a and b with
experiment
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Fig. 7 Layout of a water entry problem
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Fig. 8 Mean sphere depth vs time with respect to specific gravity.
where p, is body density and p,, is water density
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Note

This paper is a revised version of a paper presented at the
KSCFE 2014 Fall Annual meeting, Gyeongsang National
University, Jinju, Nov.13-14, 2014.
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