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Fig. 1 Portable grain combine harvester
cleaning system test bench
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Tab.1 Coding of factor-levels

S
7k - UL 4% 4 A TR ASEE R a R
/(remin~") B/(remin~") C/(r-min~")
1 2300 700 250
2 2500 800 300
3 2 800 900 350
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Tab.2 Orthogonal test program and test results

—4 4

gy WA e mames 0w
/(remin~") R /%
B/(r'min~') €/(r min~")
1 2300 700 250 96. 83
2 2300 800 300 96. 64
3 2300 900 350 95.41
4 2500 700 300 97.93
5 2500 800 350 97. 86
6 2500 900 250 97.57
7 2 800 700 350 98.75
8 2 800 800 250 98. 62
9 2 800 900 300 98. 33
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Tab.3 Coding of regression test
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Tab.5 Variance analysis of the regression quations
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Tab.4 Program and results of regression test
RIS KWL x,  “HHEREE e, HRIEER /%
1 1 1 99. 38
2 1 -1 99.71
3 -1 1 96.53
4 -1 -1 96.70
5 -1.414 0 96. 04
6 1.414 0 99.73
7 0 -1.414 98. 45
8 0 1.414 98. 10
9 0 0 98.91
10 0 0 99. 00
11 0 0 98.90
12 0 0 98. 98
13 0 0 99.01

o7 FH U3 P e A A i O vk x5 4 v B diE
HEAT Z TC M 4387, 459 8] /N 22 K7 R 7 2% n 5 UL
WA R A ARG B I g

7 =42.20 +0.028 7A +0. 028 5B — 0. 000 004A4° —
0. 000 028> - 0. 000 000 8AB

WlH 7 PR AR O R AL R =0. 99 B RArE 2= S =
0.09, % Jr BEFAT I 2500, B R LK S, B a =0.1
A5 Ko

5 BRI AT DA /N 22 3 T 0 el Ay R
AN, ELIIA 5 5 2, U B 1A Oy B S S bR
AR AT

T2ERIE CFOTRL AmE WA FE REMKFE
2% 1) 0.05 3 0.02 6.35 N
"2 0.01 4 0.00
EYE] 18.00 5 3.60  410.16 e
T4 0. 06 7 0.01
syl 18.06 12

F6 WIIHMEARRER
Tab.6 Validation test program and results
! L& TR AR A IEREES
RS . o
A/(remin ") B/(r+min~") n/ %
1 3255 764 99. 83
2 3255 764 99.79
3 3255 764 99.98
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Fig.2 Cleaning performance of the speed of winnower
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Fig.3 Cleaning performance of the speed of fan
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Tab.7 Adaptability test of moisture content %
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Tab.8 Adaptability test of feeding quantity
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Two-stage Winnower Cyclone Separating Cleaning System
Performance Testing and Optimization

Shi Qingxiang' Ma Meng' Yan Weihong’ Zhou Hao' Yuan Huajie' Li Yuhang'
(1. Agricultural Engineering College, Henan University of Science and Technology, Luoyang 471003, China
2. China SINOMACH Heavy Industry Corporation, Beijing 100102, China)

Abstract; To solve the cleaning problems of portable reaper, the cleaning system test bench was designed
and the wheat was chosen as the experimental object. Air flow test without material was done and
analyzed the static pressure in the two stages of pipelines. The relation among the speed of first and
second level winnower and the fan can be found. The test can provide the selection scope of motion
parameters for the material test. In material test, the fan speed and the first and second winnower speed
were selected for test factors, and the cleaning rate for test indicator. Through orthogonal test and
quadratic general rotation test, the motion parameters of wheat were found out when its cleaning rate was
best and the impact of individual factor on the indicator was researched by regression equation. The best
motion parameters can be found through the test: when the speed of first and second level winnower and
the fan was 300 r/min 764 r/min .3 255 r/min , the cleaning rate would be best. This combination of
parameters will apply to portable reaper cleaning systems, and provide the system the reliable movement
parameters.

Key words: Combine harvester Winnower Cleaning device Parameter optimization



