AuFeEe A 148 A 10 5(2002)/op. 833-843 833
UF Fo] A= FFAY HolfF #d AT
N

A Study on the Transitional Flows in a Concentric Annulus
with Rotating Inner Cylinder
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ABSTRACT: The present experimental and numerical investigations are performed for the
characteristics of transitional flow in a concentric annulus with a diameter ratio of 052,
whose outer cylinder is stationary and inner one rotating. The pressure losses and skin-
friction coefficients have been measured for the fully developed flow of water and glycerine-
water solution (44%) with the inner cylinder rotating at speed of 0~600rpm, respectively. The
transitional flow has been examined by the measurement of pressure losses to reveal the
relation of the Reynolds and Rossby numbers with the skin-friction coefficients. The occurr-
ence of transition has been checked by the gradient changes of pressure losses and skin-
friction coefficients with respect to the Reynolds numbers. The increasing rate of skin-friction
coefficient due to the rotation is uniform for laminar flow regime, whereas it is suddenly re-
duced for transitional flow regime and, then, it is gradually declined for turbulent flow regime.
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Table 1 Variation of Re, with respect to N

and Ro
Glycerine-water
( N ) Water solution (44%)
pm Ro Rec Ro Rec
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and skin friction coefficient of water as a function of Re for 0<N<600 rpm.
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Table 2 Variation of Re,,; of glycerine-water
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N (rpm) Ro Re;,
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400 0.86 980
500 0.76 1075
600 0.68 1140
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