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Direct Numerical Simulation of Turbulent Flow Around a Rotating
Circular Cylinder at Low Reynolds Number
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Abstract

Turbulent flow around a rotating circular cylinder is investigated by Direct Numerical Simulation.
The calculation is performed at three cases of low Reynolds number, Re=161, 348 and 623, based on
the cylinder radius and friction velocity. Statistically strong similarities with fully developed channel
flow are observed. Instantaneous flow visualization reveals that the turbulence length scale typically
decreases as Reynolds number increases. Some insight into the spacial characteristics in conjunction
with wave number is provided by wavelet analysis. The budget of dissipation rate as well as turbulent
kinetic energy is computed and particular attention is given to the comparison with plane channel flow.
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Fig. 1 Computational domain and grid system
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Table 1 Mean flow parameters

case | rmpm | U; ur |Upur| Rer | Rew

1 | 200 |021{0019]11.1 |1810| 161

2 | 500 | 052 10.040( 13.0 | 4480 | 348

3 | 1000} 1.05 |0.072| 14.6 | 9050 | 623
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Fig. 3 Rms velocity fluctuations normalized by friction
velocity in the wall region at rpm=500
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Fig. 5 Turbulence length and time scale in the
wall region at rpm=500
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