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Numerical simulation of pulverizing flow field and

parameter optimization of the mill
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Abstract: The Fluent software was used to simulate the pulveri-
zation flow field of the “pulverizaing-disc grinding” two-stage
mill. The influence and law of the blade distribution scheme on
the circulating flow field were compared and analyzed. The pa-
rameters of the pulverizing blade were optimized by orthogonal
design method. The rules of the blade deflection angle, the blade
length and the blade pitch on the pulverization effect were ana-
lyzed, and the influence of the blade rotation speed on the pulver-

ization effect was further discussed. The material pulverization

BT AE %R R E (45 :2016B090918096)
EE BN 5 (1966—) , B ARE M TR #4711,
E-mail : mohj@scut.edu.cn

Y55 B #9:2019-05-10

was experimented to obtain the best performance parameters of

the Mill. Taking the pulverization rotating speed, the
pulverization time and the disc gap as the influencing factors, the
three-factor and three-level regression experiments were carried
out with the particle size qualification rate and power
consumption as the objective function. The optimum parameter
combination was optimized by using Design-Expert software. The
results show that the pulverization effect is good when the blade
has a spiral distribution, the blade deflection angle is 120 mm,
the blade spacing is 30 mm. The effect of blade rotation speed on
the maximum shear strain rate, dynamic pressure and turbulent
flow energy of the material is linear. When the pulverizing
rotation speed is 1 500 r/min, the pulverization time is 20 s, and
the grinding disc gap is 0.045 mm, the particle size pass rate
(more than 80 mesh is qualified) up to 90.4% ., and the power
consumption is 118.3 kJ.

Keywords: two-stage mill; the pulverization flow field; numerical

simulation; pulverizing blade; performance parameters
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Figure 1 The structure of two-stage mill
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Figure 2 The model of numerical simulation
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Figure 3 The distribution scheme of the blade
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Figure 4 Velocity vector chart for blade distributed

LRI
BRI

HLIE S

in circular array

1.00e+01 1.00e+01
9.03e+0 9.03e+00
8.02e+0 8.02e+00
7.02e+0 7.02e+00
6.02e+00 6.02e+00
5.01e+00 5.01e+00
4.01e+00 4.01e+00
3.01e+00 3.01e+00
2.01e+00 2.01e+00
1.00e+00 1.00e+00
0.00e+00 0.00e+00
(a) MITEBHLZELMIXZFE (b)) WJIERTF it XY
1.00e+01 1.00e+01
9.03e+00 9.03e+00
8.02e+00 8.02e+00
7.02e+00 7.02e+00
6.02e+00 6.02e+00
5.01e+00 5.01e+00
4.01e+00 4.01e+00
3.01e+00 3.01e+00
2.01e+00 2.01e+00
1.00e+00 1.00e+00
0.00e+00 0.00e+00

(e) MIIRHLESE XY (d) AT LI g X Y-
H5 7TRAREZLETHEAKRSAGRELEH
Figure 5 Velocity vector chart for blade distributed

in up and down spiral
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Figure 6 Velocity contour of pulverizing blade
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Table 5 Results of variance analysis for the particle size pass rate
T3 i 2 ¢ J5 F H H ¥75 FfH Pr>F B35

X1 489.85 1 489.85 356.74 <20.000 1 * %
X2 13.39 1 13.39 9.75 0.016 8 *
X3 5199.45 1 5199.45 3 786.58 <20.000 1 * %
X1 X2 0.14 1 0.14 0.10 0.758 3

X1 X3 9.77 1 9.77 7.11 0.032 1 *
X2 X3 0.36 1 0.36 0.26 0.624 4

xf 72.95 1 72.95 53.13 0.000 2 * %
x% 1.78 1 1.78 1.30 0.292 5

x5 2179.21 1 2179.21 1 587.04 <20.000 1 * %
TR 7.929.90 9 881.10 641.68 <£0.000 1 * %

'''' skwlm o 48 3 163 138 03695

WRE 4.72 4 1.18

sl 7.939.52 16

T FR B XK I bR A 3 0 (P<<0.05) 5

K6 REBAZAWER

* xR R R B A8 AR A R 2 35 I (P<C0.00D)

Table 6 Results of variance analysis for the power consumption
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Figure 8 Response surface of factor effect on particle size pass rate

63



64

WA 5% MACHINE & CONTROL

BE 2168 | 2019 F£ 10 A | RASHIMH

3 = 3
£ E E
L= ‘=2 =)
iE £ i £ i £
TE B 7 ®E
3 e ®E
£ 5 5
= 010 1 500 0.10
A Do 0.06 1,300 ‘ 008,08 20 2
uly, C]»l'” é?‘@ »0.04 1200 S [am @i&‘ - )&‘\é\ |
i iy L] - 100, @8> o™ g iy, 0.04 15 e\ o
ing '71:?(;/5;% 0.021 odo %@ﬁ\»; < g g M 0.0210 ;@ﬁﬁ\_\o‘\xx
89, AL & &
L ‘2\)\::&\“ Pl Q¥
(b) xx, (e¢) xx,
B9 ZREIHEE T RLEE
Figure 9 Response surface of factor effect on power consumption
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