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Cyclone separating cleaning test for small-sized rice combine harvester
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Abstract: The separation device of 4LZ-0.8 small-sized harvester were developed to solve the problems of bigger
cleaning loss and blocked by wet material. The developed device mainly consists of the material conveying mechanism, a
winnower, the cyclone separation cleaning tube and the fan composition. The original scraper throwing mechanism is
removed, and a hemisphere component separation was installed in the cyclone separation tube. The rice was feed into the
cyclone separation tube along the radial direction instead of the tangential direction. By using the self-made cyclone
separating cleaning tester, a mathematical model of the cleaning system was established by regression analysis using the
winnower rotation rate, the suction fan speed and the distance between separating assembly and entrance as factors, and
the grain clean-ratio and the cleaning loss as performance index. The combined kinematic parameters have been
optimized. The results indicate that the grain clean-ratio of 98.93 % and the cleaning loss of 0.035 % could be achieved
under the speed of 1 133 r/min, the suction fan speed of 2 609 r/min, and the height between separating assembly and
entrance of 51 mm.
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Fig.1 Structure diagram of separator bowl
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Fig.2 Structure diagram of the separating device
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Table 1 Factorts and levels of ternary quardratic regression orthogonal experiment
-y -1 0 1 y Aj
/(r-min™) 1133 1190 1455 1720 1777 265
I(r-min™) 2191 2228 2 400 2572 2609 172
/mm 33 40 70 100 107 30
R I8 2 BB A RIS y=1.215 42
4 RIWEE RS I ARG UE , Ji
R TA Lt Z-/'"
41 HIELHER 2
m0:1
*2 ZRITAXREEERREER
Table 2 The results of ternary quadratic regression orthogonal design experiment
Z Z, Z3 VAvZ: VAVA ZyZ3 Zi 7z 2 Zé Y, 1% Y, 1%
1 1 1 1 1 1 1 0.270 0.270 0.270 97.41 0.046
2 1 1 -1 1 -1 -1 0.270 0.270 0.270 98.26 0.057
3 1 -1 1 -1 1 -1 0.270 0.270 0.270 98.13 0.033
4 1 -1 -1 -1 -1 1 0.270 0.270 0.270 98.24 0.033
5 -1 1 1 -1 -1 1 0.270 0.270 0.270 98.26 0.041
6 -1 1 -1 1 1 1 0.270 0.270 0.270 98.24 0.042
7 -1 -1 1 1 -1 -1 0.270 0.270 0.270 95.30 0.031
8 -1 -1 -1 1 1 1 0.270 0.270 0.270 98.26 0.021
9 1.215 0 0 0 0 0 0.747  -0.730  -0.730 97.39 0.039
10 -1.215 0 0 0 0 0 0.747  -0.730  -0.730 99.13 0.030
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R 2(8)
A Z Zs 77 VA Z:Z3 Z 7, Zs Y% Y 1%
11 0 1215 0 0 0 0 -0730 0747 -0730 9829  0.061
12 0 -1215 0 0 0 0 -0730 0747 -0.730 9826  0.007
13 0 0 1.215 0 0 0 -0730 -0.730 0747 9826  0.032
14 0 0 -1.215 0 0 0 -0730 -0.730 0747 9820  0.040
15 0 0 0 0 0 0 -0730 -0.730 -0.730 9828  0.033
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Fig.4 The grain cleaning rate and loss rate under different feeding
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Fig.5 The grain cleaning rate and loss rate under different
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