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Turbulent Couette Flow between Coaxial Cylinders with Inner Cylinder Rotating
Kwang-Yong Kim, Chin-Uk Kim and Yong-Chul Cho
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Abstract

Turbulent Couette flow between coaxial cylinders with inner one rotating has been investigated
experimentally and numerically. The radius ratio of the coaxial cylinders is 0.43. Mean velocity
and turbulent stresses have been measured by hot-wire anemometer in the range of Reynolds
number based on the velocity at rotating wall and the radial distance between walls, 60,900 187,
000, For the numerical computation, the Reynolds stress model has been used as a turbulence
closure model. Measurements of mean velocity show that the velocity profile of wall layer largely
deviates from universal logarithmic law due to the effect of streamline curvature, especially in the
region near the stationary outer cylinder. The results computed with the Reynolds stress model
agree well with the experimental data in the prediction of circumferential intensity of turbulent
fluctuations. However, the computed level of radial intensity is much higher than the measure-
ment. Curvature-corrected versions of the Reynolds stress model improves the prediction of
turbulent intensities, but the results are not fully satisfactory.
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Table I Experimental conditions

Smith and Present experiment
Townsend®
R, Ry(mm) 152.5,228.5 98.75, 230.0
7=R/Ro 0.667 0.429
W (m/s) 9.8 6.960 10.10 14.68 21.41
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