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Turbulent flows laden with non-spherical particles are encountered in many natural and industrial situations,
such as sediment transport, plankton dynamics, and combustion. In the present study, numerical simulations
of motion of a finite-size spheroidal particle in Couette flow are performed to examine whether the immersed
boundary method of Uhlmann is applicable to the cases of non-spherical particles. Numerical results show good
agreement with the theory of Jeffery for both oblate and prolate spheroids.
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Fig. 1: Schematic of the immersed boundary.
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Fig. 2: Spheroidal particle in Couette flow.
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Tab. 1: Computational condition.
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case B| 0.1 0.1 16 128,128,128 8,8, 16
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Fig. 3: Time development of angular velocity w,/G in
case A.
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Tab. 2: Comparision with theoretical solution (case A).

w,/G
Present 0.483
Theoretical  0.500
Error 3.4 %
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Fig. 4: Time development of angular velocity w./G in
case B.
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Tab. 3: Comparision with theoretical solution (case B).
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Theoretical 0.800 0.200
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