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Abstract

Numerical simulations of low around a smooth sphere and a sphere with temporally
deforming dimples (active dimples) in critical Reynolds number regime, have been
conducted in order to investigate the influence of deformation of active dimples on
surrounding boundary layer. It is observed that the drag coefficient is decreased when
the Reynolds number is greater than Re > 10° by the transition of the boundary
layer for the smooth sphere, as is reported by many experiments in the literature.
It is shown the drag coefficient is decreased up to 40% when an appropriate dimple
scale and period of deformation is given. The active dimple promotes transition of
boundary layer in the vicinity of the sphere, and restraints the detachment of flow.
It is expected the applicability of active dimples is displayed to a flow control device
which is attached the surface of transportation body such as an airplane, a ship and
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O 1: Parameters of active dimples

Case d T hmax No. of Dimple
ac 0.196 | 2 8 x 32

acc | 0.098 | 2

acc2 [ 0.098 | 1 | 12x 1073 16 x 64
acd | 0.393 | 2

acd2 | 0.393 | 1 4 x 16

acd3 | 0.393 | 4
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O 1: Drag coefficient of the single sphere with
and without roughness. (Achenbach [8]).
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O 3: Grid system and coordinate system.
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O 4: Drag coefficient.
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O 5: Mean pressure distribution in the stream-

wise direction.
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O 6: Time averaved streamwise velocity profile

along the x—axis.



O 7: Schematic diagram of dimple shape.
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0 8: Drag coefficient.
O 10: Time averaved streamwise velocity profile
along the r—axis at Re = 10°.
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O 9: Mean pressure distribution in streamwise
direction at Re = 10°.



