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Fig.2 Schematic of mixing pesticide controller
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Tab.1 Data samples for neural network modeling

T Fitk Q/(mL-min ")

B/ % W R E 2R 5 kPa B8 E R i JE 2 % 350 kPa
10 6.16 36.47
15 7.40 43. 80
20 8. 89 52.61
25 10. 68 63. 18
30 12. 83 75. 88
35 15.40 91. 14
40 18.50 109. 46
45 22.22 131. 46
50 26. 69 157. 89
55 32.05 189. 63
60 38.50 227.175
65 46. 24 273.53
70 55.53 328.52
75 66. 69 394. 56
80 80. 10 473. 88
85 96. 20 569. 15
90 115.54 683. 56
95 138.77 820. 97
100 166. 67 986. 01
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Tab.2 Values of weights and thresholds
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Cy
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1 -1.6172 0.8537 -3.8381 -5.8527 3.8091
2 -1.9532 -1.0484 2.9413 0.1551

3 0.2206 0.8756  -2.1951 10.81338

4 -3.3423 3.5736 -0.6733 0.0039

5 -4.8452 -0.0444 -0.8526 -0.0034
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Tab.3 Experiment results

FoOWETFl ORIF O WEIEME WESE AHX
5 JEZ/kPa /% /(mL.min~') /(mL-min~") fW22/%
1 7 12 5.55 6.1 -9.02
2 35 72 111.79 107.8 3.70
3 60 57 84. 48 84. 4 0.09
4 120 43 71.54 69.6 2.79
5 180 52 121. 84 119.5 1.96
6 230 22 45.89 46.5 -1.31
7 255 63 216.98 216. 1 0.41
8 295 16 41.71 43. 4 -3.89
9 310 86 555. 62 559.6 -0.71
10 325 93 735.22 738. 1 -0.39

K4 i
Fig.4 Experiment device
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On-line Mixing Pesticide Device Based on Flow Control Valve

and Neural Network

Li Jinyang Jia Weidong Wei Xinhua
(Key Laboratory of Modern Agricultural Equipment and Techenology, Ministry of Education
Jiangsu University, Zhenjiang 212013, China)

Abstract: Small flow high precision real-time dynamic detection and control of pesticide is a key problem
which need to solve urgently for on-line mixing device. Flow rate passing the flow regulating valve is
related to differential pressure between the upstream and downstream of the valve, fluid density and the
valve opening. By developing the relation expression between flow rate and these three variables, real-
time detection and control for pesticide flow rate can be implemented using the control valve. In order to
meter and control the flow rate of water and pesticide by using flow meter and control valve respectively,
the online mixing pesticide device is designed. The calibration method of control valve is proposed and
the flow rate relation expressions are developed. The experiments are conducted for the designed mixing
device. The experimental results show that the relative error of the pesticide flow rate is less than 4% as
the pesticide flow rate is between 24 mL/min and 240 mL/min.

Key words: Spray Mixing pesticide device Flow control valve Neural network  Online mixing

pesticide



