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sphere in laminar inertial liquid flow-experiments and simu-

Experimental study of single particle suspension in
transitional flow in a stirred tank

ZHANG Kun' WANG HanBin' LIU XinWei’® WANG Chao' LI ZhiPeng'
GAO ZhengMing'

(1. College of Chemical Engineering; 2. College of Mechanical and Electrical Engineering,
Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; The characteristics of a single particle suspension under transitional flow in stirred tank have been inves-
tigated using high speed camera technology, and the effects of varying Reynolds number and the off-bottom clear-
ance on particle suspension were analyzed. The flow field in the stirred tank was obtained by two-dimensional parti-
cle image velocimetry. The results show that: the critical impeller speed of a single particle decreases with decrea-
sing off-bottom clearance ; the off-bottom clearance has a great influence on the particle rolling over the bottom; the
particle spiral upwards or makes a circular motion under the rotating disk after particle lift off; an increase in the
Reynolds number has a minor effect on the maximum height and velocity of the vertical rise of the particle, but de-
creases the number of rotations of the impeller; the reason for the spiraling motion of the particle is that the axial
flow creates a diversion to both sides at the hovering position of the particle; the suspension of the particles is
caused by the mean flow of the fluid.
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