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Parameters Analysis and Experiment of Cyclone Separation Cleaning System
with Replaceable Parts for Rapeseed Combine Harvester
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(1. College of Engineering, Huazhong Agricultural University, Wuhan 430070, China
2. Key Laboratory of Agricultural Equipment in Mid-lower Yangize River, Minisiry of Agriculture and Rural Affairs, Wuhan 430070, China)

Abstract; In view of the complicated structure and large vibration of the screen combined cleaning device
which utilized fan and sieve in the traditional rapeseed combine harvester, the cyclone separation cleaning
system with replaceable parts was designed. The system was mainly composed of the blower, the cyclone
separator with replaceable parts, pipe, centrifugal fan, etc. Moreover, all parts of the cyclone separator
like the upper cone, cylinder part, lower cone, and arc/cone baffle inside were replaceable. Base on the
amount of threshing outputs produced by the threshing and separating device of the harvester, the
theoretical rotational speed of the blower was calculated, which was not less than 569. 6 r/min. To meet
the minimum air volume requirement for separating the materials other than grain ( MOG), it was
concluded that the rapeseed outlet diameter of the cyclone separator should be less than 256 mm. Based
on kinematics and dynamics, the motion equations of a single rapeseed in the steady airflow field inside
the cyclone separator were established, and the influence of the baffle on the separation performance of
rapeseed was analyzed. Furthermore, the single-factor experiment was conducted to find out the effects of

the rotational speed of the blower, and the air volume of the MOG outlet on the cleaning ratio and loss
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ratio of the cyclone separation cleaning system. After that, the orthogonal was carried out to find the
optimal combination of blower rotational speed, the air volume of the MOG outlet, the angle of the upper
cone, the type of baffle, and the rapeseed outlet diameter. The results of the single-factor experiment
indicated that the cleaning performance was better when the rotational speed of the blower and the air
volume was in the range of 500 ~ 700 r/min and 0. 566 ~0.692 m’/s, respectively. The results of the
orthogonal experiment illustrated that the primary and secondary factors affecting the cleaning performance
of the cyclone separation cleaning system were air volume (air velocity) of the MOG outlet, baffle form,
angle of the upper cone, rapeseed outlet diameter and rotational speed of the blower. The optimal
combination of parameters could be obtained when the air volume of MOG outlet was 0. 692 m’/s, the
rotational speed of the blower was 600 r/min, the angle of the upper cone was 30°, no baffle was used,
and the rapeseed outlet diameter was 200 mm. Under this condition, the cleaning ratio and loss ratio of
To validate the

performance of the cleaning system in actual production, the field experiment was carried out. There was

the cyclone separation cleaning system was 91.50% and 6.02% , respectively.

no blockage existing in the blower, the cyclone separator, and the pipe. Finally, the range of the
cleaning ratio and loss ratio was 86.80% ~94.45% and 5.90% ~7.73% , respectively, in the field.

This work could provide a reference for the structural optimization and improvement of the cleaning device

for the rapeseed combine harvester.

Key words; rapeseed; combine harvesting;
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Fig. 1

Structural diagram of 4LYZ — 1. 8 type combine
harvester for rapeseed
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Tab.1 Main parameters of rapeseed combine harvester
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Fig.2 Working process of cyclone separation cleaning

system with replaceable parts
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system with replaceable parts
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Tab.3 Factors and levels
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Tab.4 Results of orthogonal experiment
P as A B c D k W%/ % MR/ P IR BURREREE LA TR
1 1 1 1 1 1 70.51 13.96 0.41 0.20 0.34
2 1 2 2 2 2 94.34 13.16 0.90 0.18 0.15
3 1 3 3 3 3 90. 08 10. 70 0.82 0.10 0.13
4 2 1 1 2 3 96. 00 20. 05 0.94 0.39 0.28
5 2 2 2 3 1 79. 20 15.57 0.59 0.25 0.31
6 2 3 3 1 2 94.42 25.55 0.91 0.56 0.40
7 3 1 2 3 2 98.43 21.00 0.99 0.42 0.28
8 3 2 3 1 3 96. 88 39. 88 0.96 1. 00 0.67
9 3 3 1 2 1 91.63 22.86 0.85 0.48 0.36
10 1 1 3 2 2 92. 00 23.26 0.85 0.49 0.37
11 1 2 1 3 3 81.25 13.23 0.63 0.18 0.25
12 1 3 2 1 1 50.71 7.34 0.00 0. 00 0.35
13 2 1 2 1 3 96. 41 20. 45 0.95 0.40 0.28
14 2 2 3 2 1 85.22 20. 40 0.71 0.40 0.36
15 2 3 1 3 2 92.98 19.35 0. 88 0.37 0.28
16 3 1 3 3 1 91. 86 28.23 0. 85 0. 64 0.47
17 3 2 1 1 2 98.32 31.37 0.99 0.74 0.48
18 3 3 2 2 3 99. 00 32.06 1. 00 0.76 0.49
K, 1.59 2.01 2.39 1.72 2.19
K, 1.91 2.22 1. 86 2.01 1.96
K, 2.75 2.02 1.99 2.52 2.09
R 1.16 0.21 0.53 0. 80 0.23
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Fig.7 Field experiment of cleaning system
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