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NUMERICAL PREDICTION METHOD FOR ARBITRARILY-SHAPED BODIES
MOVING IN THREE-DIMENSIONAL FLUIDS
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Satoru USHIJIMA, Akira FUKUTANI, Susumu FUJIOKA and Iehisa NEZU
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A computational method has been proposed to predict the movements of arbitrarily-shaped solid bodies
in a viscous incompressible fluid. This method is based on the 3D MICS, a computational method for
incompressible multiphase fields. In this paper, the numerical procedures of solid-body movements are
improved by introducing the quaternion that enables us to evaluate the rotating motions of solid bodies
more accurately than the time-integration method. The proposed method has been applied to the assembly
of tetrahedrons and it was shown that the fluid-body interactions are suitably treated. In addition, as a
result of the computation of a falling rectangular body in water, it was confirmed that the position of the
body and the falling speed are adequately predicted with the present method.

KeyWords : 3D MICS, tetrahedron element, quaternion, rigid bodies
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