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Abstract

This paper represents the numerical analysis on effects of radius ratio in a concentric annulus with a rotating inner cylinder.
The numerical model consisted of two cylinder which inner cylinder is rotating and outer cylinder is fix, and the axial direction
is used the cyclic condition because of the length for axial direction is assumed infinite. The diameter of inner cylinder is
assumed 86.8mm, the numerical parameters are angular velocity and radius ratio. Also, the whole walls of numerical model
have no-slip and the working fluid is used water at 207C. The numerical analysis is assumed the transient state to observe the
flow variations by time and the 3-D cylindrical coordinate system. The calculation grid adopted a non-constant grid for dense
arrangement near the wall side of cylinder, the standard k-o high Reynolds number model to consider the effect of turbulence
flow and wall, the fully implicit method for time term and the quick scheme for momentum equation. The numerical method is
compared with the experimental results by Wereley and Lueptow, and the results are very good agreement. As the results, TVF
isn't appeared when Re is small because of the initial flow instability is disappear by effect of the centrifugal force and

viscosity. The vortex size is from 0.8 to 1.1 for TVF at various n, and the traveling distance for wavy vortex have the critical
traveling distance for each case.
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Table | Main parameters for numerical analysis

Re 70, 75, 80, 102, 124, 131, 253

n 0.7, 0.75, 0.8, 0.83, 0.85, 0.90
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Fig. 1 Schematic diagram for numerical analysis
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(b) numerical result
Fig. 3 Comparison between experimental and numerical result for
radial-axial velocity vectors and contours at Re=124
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(b) axial velocity
Fig. 4 Radial & axial velocity to compare the numerical with
experimental result at Re=124
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Fig. 5 Radial-axial velocity vector at n,
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Table 2. Flow patterns for various Re and n,

Re
n
070 | CCF | TVF | TVF | TVF | TVF | TVF | TVF

075 | CCF | CCF | TVF | TVF | TVF | TVF | TVF
0.80 | CCF | CCF | CCF |- TVF | WVF | WVF | WVF
0.83 | CCF | CCF | CCF | TVF | WVF | WVF | WVF
0.85 | CCF | CCF | CCF | TVF | WVF | WVF | WVF
090 | CCF | CCF | CCF | CCF | CCF | TVF | WVF

¥ CCF : Circular Couette Flow, TVF : Taylor Vortex Flow
WVF : Wavy Vortex Flow
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Fig. 7 Cell size for various n, at TVF
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Fig. 8 Traveling distance for half cycle at WVF
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