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Study on the Optimization of Wind Selection Equipment of Tobacco Slice
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Abstract
trol system of tobacco slice before baking was improved by using PLC. A response surface method was used to optimize the wind selection pa-
rameters of tobacco slice in the production process. The results showed that the difference of the accumulated weight of charge-in between two
thin board roasters after optimization and improvement reduced from the original average of 230 kg/batch to 40 kg/batch,and the flow standard
error after wind selection of tobacco slice reduced from 492 kg/h to 85 kg/h. The parameters of the wind separator equipment was 36 Hz of the
craft fan frequency in the pouring stage of the thin plate dryer,and there was no blocking phenomenon at this time. The pneumatic separation in
the high-speed belt motor frequency was 40 Hz,craft fan frequency was 33 Hz,return wind door opening degree was 85% ,under these condi-

In order to solve the problem of high fluctuation of flow rate and sensory quality on wind selection process,the distribution and con-

tions , the sensory quality of tobacco slice was optimal , miscellaneous gas and irritation significantly reduced,aroma performance was better.
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Note : 1. Two-way conveyor belt;2. No. 1 feeder;3. No. 2 feeder;4. No. 1 dryer;5. No. 2 dryer;6. Wind selection equipment of tobacco slice
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Fig.1 Process flow of thin sheet production line
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Note: 1. Leg;2. Outflow airlock ;3. Conveyor belt;4. Middle box access door;5. Middle box;6. Top box; 7. Double screen; 8. Circulating tube; 9. Inflow
belt; 10. Trash separator;11. Ash bucket;12. Combing roller; 13. Dust extraction pipe;14. Air deflector; 15. Circulation fan;16. Carrier roller;17.
Sealed mesh belt machine;18. Ash outflow airlock 19. Air-returning damper
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Fig.2 Structure of circular wind turbine
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Table 1 The sensory quality scores of tobacco slice before and after wind selection v
FHS 45 Aroma characteristics KA 45 Smoke characteristics I )B4 Taste characteristics
TH A AR BRNE R wE MIEFREE R : . e
7R 3. SOV sl R T : Total
Procedure Aroma  Aroma  Trans- Miscellan-  Conce- Sk Degree of Conglo- T'J(EQH: PR @%EE Il y
. . . . Strength . : Irritability Dryness Cleanliness Aftertaste ~ score
quality —quantity mittance eous gas  ntration delicacy  bation
KT Before 7.6 7.4 7.2 7.2 7.0 7.0 7.5 7.0 6.5 7.0 7.0 7.1 85.5
wind selection
WS After 7.1 6.7 7.4 7.4 7.0 6.7 7.5 6.7 7.0 7.0 7.2 7.0 84.7

wind selection
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Table 2 Comparison of the measured indices before and after improvement

e 1 SHE RS 2SR RME BHE R T W22 W bR R 2 SFRERE R 2
Qb Batch Cumulative amount Cumulative Difference D'Jf;f ° Standard deviation of flow  Average standard
Treatment a(;) ~ of feeding material amount of feeding of cumulative ! ere?/cf rate in wind selection of deviation
fumber No. 1//kg material No. 2//kg weight /kg average//xg tobacco slice//kg/h kg/h
kT Before 1 5035.4 4801.2 234.2 229.3 494.6 492.4
improvement 2 5068.0 4829.1 238.9 486.3
3 5029.6 4814.8 214.8 496.2
itk After 1 4983.1 4937.9 45.2 40.0 86.7 85.2
improvement 2 4 886.5 4844.8 41.7 83.4
3 4977.4 4944.3 85.5
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Table 3 The coded values of factors and levels of response surface de-

sign
Z Factor
oo ") o
Level LZRMLAIZR [l JXU R T TR R HLLA R
Craft fan Opening degree of wind-  Frequency of feeding

frequency//Hz returning valve//% belt motor//Hz
-1 32 30 36
0 34 85 38
1 36 90 40

&4 Box-Behnken i®IgiZit 54 R
Table 4 Box-Behnken test design and results

o5 \ 5 ¢ R
Test No. Sensory quality score
1 -1 0 1 85.1
2 1 1 0 83.7
3 0 -1 1 84.7
4 -1 1 0 84.5
5 0 1 -1 84.3
6 0 1 1 84.1
7 -1 0 -1 85.1
8 0 0 0 85.6
9 0 -1 -1 85.2
10 1 -1 0 83.4
11 0 0 0 85.5
12 0 0 0 85.3
13 -1 -1 0 85.2
14 1 0 1 83.7
15 1 0 -1 83.6
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Table 5 The variance analysis of the sensory quality’s regression a-

nalysis model of tobacco slice

DR :Si:ujrz*o? df ﬁlﬁ F P
Source

squares square
Model 7.65 9 0.85 14.70  0.004 3
A 3.78 1 3.78 65.38  0.0005
B 0.45 1 0.45 7.80 0.0383
C 0.05 1 0.05 0.78 0.418 1
AB 0.25 1 0.25 4.32  0.0922
AC 2.50E-03 1 2.50E-03 0.04 0.8435
BC 0.02 1 0.02 0.39 0.560 1
A? 1.99 1 1.99 34.33  0.002 1
B? 1.05 1 1.05 18.16  0.008 0
c? 0.47 1 0.47 8.20 0.0353
% 7% Residual 0.29 5 0. 06
ST Lack of fit 0.24 3 0.08 3.46  0.2320
2% 7% Pure error 0.05 2 0.02
1 Cor total 7.94 14
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Fig.3 Response surface analysis of the interaction between craft

fan frequency(A) and opening degree of wind-returning

valve (B)
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Fig. 4 Response surface analysis of the interaction between craft

fan frequency(A) and inflow motor frequency( C)

AERETS
Sensory quality score
®

84
82 B:ERUEIFE
Opening degree of
wind-returning valve [l %

C: AR E 36 80
Inflow motor frequency Il Hz

5 EIREINFE(B) SERBERE (C) ZE/ER RN E
Fig. 5 Response surface analysis of the interaction between the
opening degree of wind-returning valve (B) and inflow
motor frequency(C)
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Fig.6 Logic relation control of roaster from feed outflow to

wind selection of tobacco slice
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