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Design and Test of Transverse Positive Pressure Airflow Collection
Device for Header Losses of Rape Combine Harvester
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(1. College of Engineering, Huazhong Agricultural University, Wuhan 430070, China
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Abstract: In order to reduce the header splashing losses of rape combine harvester, an online collection
method with its device was proposed based on the transverse positive pressure airflow for row depending
rape harvester. The collection process was analyzed and optimized by theoretical calculation, virtual
simulation and bench test. The falling height of rapeseeds and airflow velocity were selected as main
studying factors by theoretical analysis firstly. Fluent — EDEM coupling simulation tests were carried out
to analyze how these two selected factors affected the collection rate without rape stalks, and two counter
measures, including addition of auxiliary collection screen and gridding the collecting grooves were put
forward. Finally, the bench tests were conducted to verify whether the measures were effective. The
results showed that rapeseeds collection rate was increased with the decrease of falling height, and gone
down with the descending of airflow velocity. The falling height, airflow velocity and interaction between
them influenced rapeseeds collection rate significantly. The location of auxiliary collection screen and its
interactions between other factors were not significant. The best test combination was A;B;C;. It was
under the condition with auxiliary collection screen installed on the fourth collection grove, falling height
set as 200 mm and frequency of the converter was 50 Hz. With gridded collecting grooves and auxiliary
collection screen, the best collection rate was 70.34% , while without them the collection rate was
sharply decreased to 48. 02% , which indicated that the two improving measures were effective.
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Fig. 1 3D model of transverse positive pressure airflow

collection device and its nozzle
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Fig.2 Matching between transverse positive pressure

airflow collection device and rape harvester header
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Tab.1 Parameters setting in EDEM
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Tab.2 Collection rate at different falling heights

and airflow velocities

RIS THEEEH/ mm  SGEEE o/ (mes ') BEER o/ %
1 800 80 36.99
2 800 55 41.53
3 800 30 34.58
4 500 80 41.91
5 500 55 48.45
6 500 30 37.85
7 200 80 53.88
8 200 55 72.35
9 200 30 47.63
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Fig. 6  Moving trajectories of five typical particles
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Tab.4 Design and results of orthogonal tests
Ny HE TR R/
T B (AB),  (4B), c (AC),  (AC),  (BC),  (BC),  #:fk/g %
1 1 1 1 1 1 1 1 1 1 20. 34 40. 68
2 1 1 1 1 2 2 2 2 2 25.90 51.80
3 1 1 1 1 3 3 3 3 3 26. 84 53.67
4 1 2 2 2 1 1 1 2 3 24.23 48. 45
5 1 2 2 2 2 2 2 3 1 28.72 57. 44
6 1 2 2 2 3 3 3 1 2 33.34 66. 68
7 1 3 3 3 1 1 1 3 2 25.23 50. 45
8 1 3 3 3 2 2 2 1 3 29.07 58. 13
9 1 3 3 3 3 3 3 2 1 34.30 68.59
10 2 1 2 3 1 2 3 1 1 21.39 42.78
11 2 1 2 3 2 3 1 2 2 24.45 48. 89
12 2 1 2 3 3 1 2 3 3 28.55 57.09
13 2 2 3 1 1 2 3 2 3 24. 48 48.95
14 2 2 3 1 2 3 1 3 1 27.23 54.45
15 2 2 3 1 3 1 2 1 2 32.23 64. 46
16 2 3 1 2 1 2 3 3 2 23.94 47. 88
17 2 3 1 2 2 3 1 1 3 29.10 58.19
18 2 3 1 2 3 1 2 2 1 33.56 67. 11
19 3 1 3 2 1 3 2 1 1 21.78 43.55
20 3 1 3 2 2 1 3 2 2 25.15 50. 30
21 3 1 3 2 3 2 1 3 3 27.15 54.29
22 3 2 1 3 1 3 2 2 3 26. 88 53.76
23 3 2 1 3 2 1 3 3 1 28.52 57.04
24 3 2 1 3 3 2 1 1 2 31.85 63.69
25 3 3 2 1 1 3 2 3 2 26.33 52.65
26 3 3 2 1 2 1 3 1 3 29.99 59.97
27 3 3 2 1 3 2 1 2 1 35.17 70. 34
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Fig. 8 Trends of factors impact on effective collection rate
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