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Mathematical simulation of flow and mixing characteristic
of shear thinning liquid in agitating tank
ZHANG Lili, HUANG Xiong bin
( College of Chemical Engineering, Beijing University of Chemical T echnology, Beijing 100029, China)

Abstract: The commercial software CFD with code CFX was used to simulate the flow and mixing characteristic of shear
thinning liquid in a ®480 mm agitating tank with two 45 pitch of paddles and without baffles, including the simulation of the
height of free-surface and movement time of tracer particle in free-surface. VOF, Lagrangian particle tracking and laminar flow

model were used, and the result was compared to experiment result. T he simulation results can give some useful information for

the design of industrial agitating tank.

Key words: agit at ing tank; height of free-surface; movement time of tracesparticle in free-surface; numerical simulation
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1.2.1 Tab.1 Experiment data of torque
CFD CFX, /(r* min~ ') /(N* m)
163 2.6855
1.2.2 177 3.2650
191 3.7220
’ 206 4.790 0
0.3~ 2897 Pa- s, 230 43325
Re 0.17~ 1995
, VOF
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Tab.2 Multiple relation between concentration and particle tracking time

/s
/ 2 2
(r* min~1)
150 6.41,7.18,7.84 7.143 1.37,1.68, 1. 82 1.623 4.40
164 5.37,5.19,5.26 5.273 1.28,1.03,1.03 1.113 4.74 4.25
178 3.62,3.37,3.40 3.463 0.94,0.97,0.97 0.96 3.61
2 , 2 4.25 4.25
2
2.2.2
1)
, 42 Pa* s
2 2 2
, 90",
5
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, Fig. 5 Contrail of the tracer particle in syrup liquid
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Tab.3 Comparison of experiment and simulation movement time of traces particle in syrup liquid
( 42 Pa- s), /s /s /%
206 r* min~ ! 5.25 4.87 7.8
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Fig.6 Contrail of the tracer particle in shear-thinning liquid
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Tab.4 Comparison of experiment and simulation movement time of tracerparticle in shearthinning liquid

/s /s 1%
206 r* min~ ! 1.00 1.49 49
230 r* min~! 0.72 0.94 31
3
1) ; ; )
2) ( 0.2s ) ,
3) , .
C — (m) N — ( r/min)
d — (m) T — (Pa)
D — (m) 6 — (51
r — (m) Voo (s7h
R — (m) K — (Pa- s")
h — (mm) n —
H — (mm)
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Tab. 4 Optimization scheme 3

/Hz
1 40.571 56.613 40. 0%
2 71.030 69. 259 -2.5% 2,3
8 1,4 ,
3 95. 890 109. 02 13.7 %
4 153.72 167. 80 9.2%
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Fig.3 Column of XH715 with reinforciag plate
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