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Simulation and optimization of intensive mixer particles based on DEM

XUE Ning
( Hunan CIE Heavy Industry Technology Co. Ltd. Changsha 410205 Hunan China)

Abstract: In order to study the mixing process and mechanism of horizontal intensive mixer and improve the mixing
efficiency DEM software is used to study the mixing uniformity and efficiency of intensive mixer. Firstly a numerical
simulation model of the horizontal intensive mixer is established; and then the influence of 4 parameters such as the
particle size of the mixed raw material the filling rate the water content and the rotor components on the material
mixing time the mixing uniformity and the wear of the rotor components are studied and analyzed; finally the validity
of the numerical simulation results is verified by orthogonal tests. The results show that the water content has a
significant effect on the mixing degree; the best mixing degree in the cylinder is achieved at 10% filling rate 55 r/min
speed 3 J/m” surface energy 8.5 mm particle size of iron-containing raw material and solvent and 6.5 mm particle
size of fuel.
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1 6 ~9 mm N
Table 1 Simulation physical parameters of

particle mixing

/( kgem™?) /Pa
0.25 1 300 1.0x107
0.25 1 646 4.5%x10"

(
)i
2 o 1 Grid Bin Group

Fig. 1 Grid Bin Group sampling space division

(a) (b
2

Fig.2 Three-dimensional model and test device of horizontal intensive mixer

: 2 DEM
Grid Bin Group
o 8.5
8.1 5% 0
o 2.3 o
3
Fig. 3 Sampling analysis using experimental and simulation method
2

Table 2 Simulation physical parameters of sintering raw materials

/Pa /(kgem™) 1%
0.30 6.77 x 10 2900 ~3 300 87.0
0.25 1.12 x10° 450 4.2
0.29 1.26 x10° 2 500 ~2 700 8.8

0.30 7.00 x 10" 7 800 -
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Table 3 Simulated particle contact parameters of

sintering raw materials

0.10 0.20
0.70 0.50
0.01 0.01
o 65 r/min 6.5
mm 1 J/m?
10% ~ 13%  16% « 19% o
4 o 4
10% 19%
o 80 r/min

/% 1—10; 2—13; 3—16; 4—19.

4

Fig. 4 The effect of filling rate on the mixing

degree in cylinder
16%
1 J/m?
r/min

5

6.5 mm
55. 65. 75. 85

5 °

; 85 r/min
5s 0

/(remin~'): 1—55; 2—65; 3—75; 4—85.
5
Fig. 5 The effect of speed on the mixing

degree in cylinder

16% 65 r/min
6.5 mm (
2. 3 J/m?)
o 6
1— : /(Jem™%): 2—1 3—2 43,
6

Fig. 6 The effect of water content on the mixing

degree in cylinder
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3
. 3.1
16% 65 r/min
1J/m’ °
7 0 7 5.5 °
mm 4 4
Lyg( 45)
10% 4o
8.5 mm 4
75 mm Table 4 The factor level of orthogonal test
o 5.5 mm (B)/ (D)
(A) /% (remin™) (C)/mm  (Jem™?)
1 10 55 6.5+5.5
2 13 65 6.5+6.5 1
3 16 75 6.5+7.5 2
4 19 85 6.5+8.5 3
J/m’,
3.2
16
5
/mm: 1—5.5; 2—6.5; 3—7.5; 4—8.5. 0.25
7 o
Fig.7 The effect of particle diameter on the mixing
degree in cylinder 8.9 .

5

Table 5 Orthogonal test results of mixing effect of sintering raw materials

(4) (B) (€ (D) /s
1 1 1 1 1 1 0.32 5. 46
2 1 2 2 2 2 0.40 2.26
3 1 3 3 3 3 0.47 1.46
4 1 4 4 4 4 0.51 1.06
5 2 1 2 3 4 0.38 4.26
6 2 2 1 4 3 0.34 5. 66
7 2 3 4 1 2 0.38 1.06
8 2 4 3 2 1 0.41 1.46
9 3 1 3 4 2 0.42 3.26
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5)
(A) (B) (C) (D) Is
10 3 2 4 3 1 0. 46 1. 86
11 3 3 1 2 4 0.29 4.26
12 3 4 2 1 3 0.31 2.06
13 4 1 4 2 3 0.43 2.06
14 4 2 3 1 4 0.34 2.06
15 4 3 2 4 1 0.33 3.46
16 4 4 1 3 2 0.28 3.46
4
) DEM
8 (1~8)
Fig. 8 Variation curve of mixing degree in °
orthogonal test(1 ~8) (1)
(2)
10% 55 r/min
3)/m’
? (9 ~16) 8.5 mm 6.5 mmo.

Fig. 9 Variation curve of mixing degree in

orthogonal test( 9 ~16)
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8.5 mm 6.5 mm LU Kunquan. Granular Matter J . Physics 2004 33(9):

10% 85 ¢ /mi 629 - 635.

y 0 ~ r/min- 5 M
2

3 J/H’l ~ 20009.
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