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Direct Numerical Simulation of Mass Transfer in Turbulent Flow

Around a Rotating Circular Cylinder (II)
- Effects of Schmidt Number -
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Abstract

In this paper, mass transfer in turbulent flow around a rotating circular cylinder is investigated by
Direct Numerical Simulation for Schmidt numbers Sc=1 and 1670. Correlation between Sherwood and
Reynolds number predicted agrees well with other experimental results over both Sc. Reynolds analogy
identified at Sc=1 definitely causes a strong correlation between concentration fluctuation and
streamwise velocity. For Sc=1670, it is found that positive small values of concentration fluctuations
are observed more frequently than the case of Sc=1 particularly out of the range of Nemst diffusion
layer in the viscous sub-layer. This fact is fully confirmed by detailed statistical study using a
probability density function of concentration fluctuations.
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