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Numerical Simulation of Mixing Induced by a Rotating
Cylinder in Channel

R.Jafari" and M. Saghafian

Department of Mechanical Engineering, Isfahan University of Technology

Abstract: In the present work, mixing of two species induced by a rotating cylinder confined in a channel is investigated using
overset grid method and the effect of variation of Reynolds number, rotational velocity of the cylinder and blockage ratio on the
structure of flow and wakes and mixing mechanism is studied. Numerical simulations are performed at Reynolds numbers of 10,
70 and 100, non dimensional rotational rates of 0, 1 and 2, blockage ratios of 0.1, 0.3 and 0.5 and Schmidt numbers of 1 and 4. In
unsteady flow past a circular cylinder confined in a channel, the pattern of shed vortices is different from that observed in free
stream flow past a cylinder and the vortices behind the cylinder moves criss-cross. The vortex shedding from the cylinder
enhances mixing of species in channel. The vortex shedding behind the cylinder is weakened by rotation of the cylinder. The
results show that as blockage ratio increases, mixing index near the exit of the channel decreases.

Keywords: Rotating cylinder, channel, overset grids, vortex shedding, mixing.
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