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Effects of Eccentric Distribution of Stirrer on Dispersivity of Suspended Particles
JI Jummhong"?, YANG J1 chao®, LI Xiang long®, WANG L

(1. Key Laboratory of National Education Ministry for Electromagnetic Processes of Materials, Northeastern University,

Shenyang 110819, China; 2. College of Saf ety Science and Engineering, Liaoning Technical University,
H ulud ao 125105, China; 3. College of Mechanical Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: The polypropylene was used as suspended particle, and numeral simulation was performed to investigate the effects of

different stirring styles. T he model was first examined based on the CFD simulation and experiments to obtain the reasonable

results, and then the k € unsteady model was adopted to simulate the flowing field of eccentric agitation. The simulated results

were verified with the experimental results to analyze the impacts of different eccentric degrees on the velocity distribution, tur

bulence kinetic energy, and mixing effects and time of polypropylene. T he results showed that the offset ratio is about 0 22, and

when the immersion depth is 35% of the bottle height, the flowing field is well distributed with small “ death zone”

beneficial to the mixing of polypropylene.
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Fig. 1 Schematic diagram of model grids
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Fig.2 A picture of water model
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Fig.3 Structure of stirring vessel
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Table 1 Dimensions of stirring vessel
T H J~F/m
BEFERE wale H 0.45
PP EAR D 0.45
YRI5 3 M 0.33
Rt i W 0. 05
R L 0.2

R NRE N 0.10.0. 15.0. 20
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Table 2 Comparison of simulated and ex perimental

vortex diameter values m
WNIREN 0. 100 0. 150 0. 200
A BME 0. 301 0.291 0.275
AR I 0.296 0.281 0.270
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Fig.4 Twophase distribution under different immersion depths
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Fig. 5 Liquid velocity distribution in the vertical section under the conditions of eccentric agitation with the rotating speed of 120 r/ min
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Fig. 6 Velocity distribution of different offsets with the

rotating speed of 120 r/ min in the section of Z= 0 43 m
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Fig.7 Velocity distribution of different offsets with the rotating
speed of 120 v/ min in the section of Z= 0 15 m
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Fig. 8 Distribution of turbulent kinetic energy of the centric and
eccentric agitations with the immersion depth of 0. 20 m

and the rotating speed of 120 r/ min
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Fig.9 Variation curves of concentrations at the monitoring points with the rotating speed of 120 r/ min
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