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Flow of non-Newtonian fluid in a concentric annulus with rotation

Young Ju Kim, Nam Sub Woo, Byung Taek Seo and Young Kyu Hwang
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Abstract

3+ ), Helical Flow(WHA

This experimental study concerns the characteristics of vortex flow in a concentric annulus

with a diameter ratio of 0.52, whose outer cylinder is stationary

and inner one is rotating.

Pressure losses and skin-friction coefficients have been measured for fully developed flow of

bentonite-water solution(5%) when the inner cylinder rotates at the speed of 0~400rpm. The

results of present study reveal the relation of the bulk flow Reynolds number Ke and Rossby

number Ko with respect to the skin friction coefficients. The effect of rotation on the skin

friction coefficient is significantly dependent on the flow regime. In all flow regime, the skin

friction coefficient is increased by the inner cylinder rotation.

Reynolds number Fe. decreases as the rotational speed increases.

The critical (bulk flow)
Thus, the rotation of the

inner cylinder promotes the onset of transition due to the excitation of Taylor vortices.
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D,: hydraulic diameter
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