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Abstract: In this work, the experiment was
carried out through the pilot test platform for g
vertical mill, and the change rule of the

#(con

Test data set

classification performance of the classifier under

Y. i
different system air volumes and classifier speeds *”q’ - LL’ Force analyes of particles
were compared and analyzed. The cumulative \\/ / = @

distribution function of the normal distribution
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was used to correlate the operating parameters of RN R 0’ '
: 43.0187
the classifier with the collection probability of
particles of different particle sizes. The test data Mathematical model

of the system air volume and the speed change

condition of the powder separator were used to fit the mean and variance in the model. A mathematical model can be
established to quantitatively analyze the relationship between the system air volume, the speed of the separator and the
particle classification efficiency. The fitted standard deviation of the verified regression was RMSE=0.0046, the
deviation between the predicted value and the true value was small, and the coefficient of determination R-
square=0.9863, which was close to 1, the model had higher credibility. Under the conditions of known system air
volume and separator speed, the model prediction curve of the classification efficiency of the separator basically
coincided with the test curve, and the model prediction effect was good.
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Fig.1 Horizontal force of particles at the classification ring
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Table 1 Particle size distribution of raw material
Granularity interval/mm 0~0.08 0.08~0.18 0.18~0.315 0.315~0.5 0.5~0.9 0.9-2.5 2.5+
Mass percentage/% 3.10 4.56 2.84 3.21 9.93 20.02 56.34
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1. Belt scale 2. Bucket elevator 3. Vertical roller mill 4. Separator 5. Separator return pipe

6. Dust collector 7. Dust collector discharge valve 8. Induced draft fan
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Fig.3 Test flow chart
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Table 2 Test conditions for system air volume changes

Air Speed of the Feed Grinding roller Main motor
volume/(m3/h) separator/(r/min) volume/(t/h) pressure/MPa current/A
2983.1
3861.7 899 0.6 6 20.5
4247.2
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Table 3 Test conditions of the speed change of the powder
separator

Speed of the

. Grinding roller Main motor
Air volume/m* Feed volume/(t/h)

separator/(r/min) pressure/MPa  current/A
599
899 3861.7 0.6 6 20.5
1199
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Fig.4 Classification efficiencies of the powder separator under
different system air volumes
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Fig.5 Classification efficiencies of the powder separator under
different rotor speeds
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Table 4 Results of algorithm operation

Name Value
n 85.8655
o 43.0187
RMSE 0.0046
R-square 0.9863
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