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Table 1 Field experimental data samples
Bk WY RAR RNk ¥R Wk

Mkgm?)  /(kgs™) (kmh™) R K%  BR%
1 0.479 1.12 1.44 1.20 123 1.39
2 0.477 1.61 2.63 121 12.1 0.67
3 0.651 221 2.88 0.81 122 0.32
4 0.478 234 3.24 121 12.1 0.24
5 0.655 2.83 3.61 0.82 12.4 0.42
6 0.385 331 5.43 1.42 122 0.93
7 0.386 3.82 6.13 1.41 122 1.83
8 0.599 428 5.10 1.15 124 3.86
9 0.479 4.72 6.48 1.19 12.1 4.47
10 0.654 5.14 6.48 0.84 124 5.96
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Fig.1 Relationship between feeding rate and ground speed
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Fig.2 Relationship between feeding rate and ground speed at
different grain yields
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Fig.3 Fitting results of relational models for feeding rate and
processing loss
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Fig.5 Comparison of experimental values with model results
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Mathematical model of feeding rate and processing loss for combine
harvester

Chen Du', Wang Shumao*, Kang Feng®, Zhu Qingyuan®, Li Xiaohua®

(1. College of Engineering, China Agricultural University, Beijing 100083, China; 2. School of Technology, Beijng Forestry University,
Beijing 100083, China; 3. School of Physics and Mechanical and Electrical Engineering, Xiamen University, Fujian 361005, China;
4. Luoyang Zhongshou Machinery Equipment Co., Ltd., Henan 471000, China)

Abstract: To investigate the relationship between feeding rate and harvest loss of combine harvesters, the paper
intensively analyzed the factors that influenced feeding rate and harvest loss for combine harvester. The mathematical
model between feeding rate and processing loss was established using three functions (power, exponential and quadratic)
based on field test samples of Xinjiang-2A combine harvester. The model based on quadratic function showed the
highest accuracy and its coefficient of determination was 0.826. Validation experiment was conducted to verify
developed model through feeding rate controllable equipment. The results showed that when the feeding rate was
between 0.3-4.1 kg/s, the absolute deviation between measured processing loss and calculated value was in the range of
0.04%-0.91%. It indicated that the developed quadratic model was accurate. It is concluded that the developed model
could be capable of predicting the processing loss for the tested machine.

Key words: harvesters, feeding, mathematical models, processing loss



