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Numerical Study of Taylor-Couette Flow with an Axial Flow
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Abstract

The flow between two concentric cylinders, with the inner one rotating and with an imposed
pressure-driven axial flow, is studied using numerical simulation. This study considers the identical flow
geometry as in the experiments of Wereley and Lueptow[Phys. Fluid, 11(12), 1999]. They carried out
experiments using PIV to measure the velocity fields in a meridional plane of the annulus in detail
When an axial flow is imposed. the critical Taylor number is increased. The axial flow stabilizes the
flow field and decreases the torque required to rotate the inner cylinder. The velocity vector fields
obtained also show the same flow features found in the experiments of Wereley and Lueptow.
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Fig. 1 Computational domain and grid system ; (a)
cylinder cross-section, (b) meridional section
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Fig. 2 Velocity vectors and magnitude contours

of azimuthal velocity in a radial-axial plane
Ta=123, Re=4.9, (a) including the axial
velocity profile (b) with the axial velocity
profile removed
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Fig. 3

Velocity vectors
of azimuthal velocity in a radial-axial plane
at T7a=129, Re=13.1, (a) including the axial
velocity profile (b) with the axial velocity

and magnitude contours

profile removed
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which current simulations were made; non-wavy
vortex( 0 ), wavy vortex( ), random wavy
vortex( 4 )
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Fig. § Velocity vectors and magnitude contours of

azimuthal velocity with the axial velocity
profile removed in a radial-axial plane at
Ta=139, Re=4.9 during one travelling wave

(from top to bottom)
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