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Cleaning Performance Experiment of Cyclone Separating System in
Miniature Combine Harvester
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Abstract; In order to solve the problems of halfway separating and high losing rate of the cyclone
separation system, material movement analysis was done by using of high-speed photography. The wheat
and mixture of stalk were chosen as the experiment objects, statistical experiment was carried out when
diameter of air pores, rotating speed of the fan and rotating speed of the winnower were chosen as the
experiment factors and cleaning rate and losing rate were chosen as the experiment indicators. Single
factor experiment result showed that the arrangement of the air pores had effect on the cleaning ability.
When the arrangement of the pores was spiral, the system performed better. The cleaning rate was
increased first and went down later with the increasing of the rotating speed of the fan, winnower and the
diameter of the air pores. The losing rate was increased with the increasing of the rotating speed of the
fan, winnower and the diameter of the air pores, the value of losing rate was no more than 2% . Multi-
factor experiment result showed that when the rotating speed of the fan was 1 900 r/min, the rotating
speed of the winnower was 1 100 r/min and the diameter of the air pores was 8 mm, the cleaning system
worked better, the average value of losing rate was less than 1.5% , which was reduced by 25%
compared with the former.
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Fig.1 Test-bed of cyclone separating-cleaning system
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Fig.2 Structure of cyclone separator
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Fig.3 Cyclone separator with different arrangements
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Tab.1 Experiment data of different rotating speeds of fan
% ¢ KL IR Eapin =k
Feds W Mk Wi Bk Wil Bk
(rrmin”™") R/ % /% T/ BN R% R/ %
1700 92.32 1.21 91.20 1.35 89.56 1.23
1800 93.12 1.24 92.04 1.40 90. 13 1.30
1 900 94.31 1.25 92.77 1.43 91.22 1.32
2 000 96. 13 1.27 93. 45 1.47 93.21 1.41
2 100 97.72 1.37 95.35 1.49 94. 46 1.46
2200 97.75 1.42 94. 23 1.51 94.02 1.45
2300 96. 65 1.51 93.22 .53 92.31 1.51
2400 96. 23 1.63 92.53 .62 91.20 1. 60
2 500 95.56 1.70 92.41 1.73 91.13 1. 69
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Fig.4 Effect of rotating speed of fan on cleaning rate
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Fig.5 Effect of rotating speed of fan on losing rate
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Tab.2 Experiment data of different rotating speeds

of winnower

s IR Eapin =k
WHUEEH v Bk i Mk R Bk
(remin~") %/ % R/ % R/ % /% R/ % /%

700 94.43 1. 41 93.31 1.38 91.23 1.29
800 95.23 1.45 93.69 1.43 92. 04 1.33
900 96. 02 1.52 94.21 1.56 92. 69 1.42

1000 97.13 .54 95.79 1. 61 93.21 1. 49
1100 97.73 1.62 96. 12 1.69 93. 89 1.61
1200 96. 67 1. 65 95.26 1.70 94.72 1.73
1300 95.79 .67 95.02 1.74 93.69 1.79
1 400 95.23 .70 94. 46 1.81 93.02 1.84
1500 94. 12 1.76 93. 87 1. 86 92.45 1.93
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Fig.6 Effect of rotating speed of winnower on cleaning rate
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Fig.7 Effect of rotating speed of winnower on losing rate
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Tab.3 Effect of different diameters of air pore on
cleaning performance
WAL R 4 =
HAR/ T IS I Wk (CRG EES
mm R/% B/ R/ /% /% R/ %

3 93.21 1.32 91. 14 1. 40 91.56 1.36
4 94. 02 1. 40 92.03 1.43 92.33 1. 41
5 95. 89 1.43 92.94 1. 49 92. 64 1. 46
6 97. 66 1.51 93.69 1.54 93.24 1.56
7 96. 23 1.57 93.24 1.62 92. 66 1.62
8 95.65 1. 60 92. 86 1.71 92.05 1.68
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Fig. 8 Effect of diameter of air pore on cleaning rate
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Fig.9 Effect of diameter of air pore on losing rate
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Fig. 10 Effect of different rotating speeds of fan on material

movement state
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Effect of different rotating speeds of winnower on

Fig. 11
material movement state
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Fig. 12 Effect of different diameters of air pore on material

movement state
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Tab.4 Levels of experimental factors

K- WAL ER, WAL AR AL R
mm (r'min™") (r-min~")
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2 6 2100 1100
3 8 2300 1300
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Tab.5 Experiment scheme and result
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il 56 = A Bz c
. - R% RS%
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5 > 2 3 I 9412 1.74
6 2 3 I 2 9245 162
7 3 1 3 2 9532 1.22
8 3 2 1 309231 1.43
9 303 2 1 9321 L3I

k, 93.69 94.33 91.99 92.85
ky 94.34 94.65 95.73 95.10
ky 93.61 92.65 93.91 93.69

AT ek 073 2 374 2.5
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Fig. 13 Tendency curves of cleaning rate
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Fig. 14 Tendency curves of losing rate
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