5120 LK Z a5 X[ (2002), 112 M4S
Energy Engg. J(2002), Vol. 11, No. 4, pp. 299~305

olEZo| SMsHs HHB HMo|RSH T AT
HAF - B - A

At J)A gt dEtd, A5l TR, odd R 7 ATy

An Experimental Study on the Transitional Flows in a Concentric Annu-

lus with Rotating Inner Cylinder

Young Ju Kim, Chul Soo Kim* and Young Kyu Hwang**
Graduate School of Mechanical Engineering Sungkyunkwan University
*Automotive service and Technology Wonju National College
*%School of Mechanical Engineering Sungkyunkwan University

2 o
2 dFoN A A AEE 280 0.522 TATH AN AFFe] st npgESe] 1
9% 58] 554 sk e v E ESe] 0-600 ipm 3HA] €51 02% CMC
Sg8E A3 gE GEM EAslgnl. Aol BHvbAS(Coell et 22wl (Roel
HlolE=4+(Re) FAE viehi7] $sted HHEAl SAel 3f gl HopdAL HolsZad o
ate] gheiEAlst npA o] i sle)] ofs) zAlslnt. Mo Qg opRA ] F7HEE Heldd
oA H3led E7] FRaglel wisle] FFodel FUsh, dFGHME HAH o= agke ¢ 4 Q3

>

Abstract — The present experimental and numerical investigations are performed on the characteristics of
transitional flow in a concentric annulus with a diameter ratio of 0.52, whose outer cylinder is stationary and
inner one rotating. The pressure losses and skin-friction coefficients have been measured for the fully devel-
oped flow of water and that of 0.2% CMC-water solution at a inner cylinder rotational speed of 0~600 rpm,
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 occurrence 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 reduced for transitional flow regime and, then, it is gradually decreased
for turbulent flow regime.
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Fig. 1. Schematic diagram of experimental apparatus.
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