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Numerical Study of Wavy Taylor-Couette Flow (1)
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Abstract

The flow between two concentric cylinders, with the inner one rotating, is studied using numerical
simulation. This study considers the identical flow geometry as in the experiments of Wereley and
Lueptow[J. Fluid Mech., 364, 1998]. They carried out experiments using PIV to measure the velocity
fields in a meridional plane of the annulus in detail. When Taylor number increases over the critical
one, the flow instability caused by curved streamlines of the tangential flow induces Taylor vortices in
the flow direction. As Taylor number further increases over another critical one, the steady Taylor
vortices become unsteady and non-axisymmetrically wavy. The velocity vector fields obtained also show
the same flow features found in the experiments of Wereley and Lueptow.
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