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Fig.3 Angle-resolved mean velocity fields
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Investigation of Turbulence Kinetic Energy Dissipation Rate
in a Stirred Tank Using Large Eddy PIV Approach

LIU Xin-hong®, MIN Jian!, PAN Chun-mei’, GAO Zheng-ming’, CHEN Wen-min?

(1. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China;
2. China National Coal Group Corporation, Beijing 100010, China)

Abstract: The flow field of impeller region in a Rushton impeller stirred tank with a diameter of 0.476 m was measured using particle
image velocimeter (PIV). Average velocity and turbulent kinetic energy k distribution were obtained. Turbulence Kinetic energy
dissipation rate ¢ was estimated by using a large eddy PIV approach. Cross-correlation coefficient of ¢ and k was calculated to analyze
the relation between them. The results show that the large eddy PIV approach could effectively estimate ¢ distribution. Impeller stream
inclines slightly upwards, accompanied with two vortices on both sides of the stream. The incline angle of impeller stream and the
distance between the centers of two vortices changes as the stream moves towards the tank wall. The incline angle increases before the
phase angle 9=40° then decreases with the maximal value 13.2° at #=40°. The distance between the centers of two vortices decreases
before 6=20° then increases with the minimum value 0.0387 (normalized by the tank diameter T) at 6=20°. The peaks of turbulent
kinetic energy and turbulence kinetic energy dissipation are both located in the vortex region near the jet flow. Average cross-correlation
coefficient of £and k is equal to 0.363, the cross-correlation coefficient in the center impeller stream is larger than that in the other parts
of the region.

Key words: particle image velocimeter; large eddy simulation; turbulent Kinetic energy; turbulence kinetic energy dissipation rate;

trailing vortex; cross-correlation coefficient



