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Fig. 1

High-frame corn sprayer structure
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Fig.2 Gate-type spray system
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Fig.4 Image process for branch nozzle spary angle
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Tab.1 Spray angle parameters of branch nozzle (0. 16 MPa) (°)

- 10° 20° 30°
0, 0, 0, +6, 0, 0, 0, +6, 0, 0, 0, +6,
1 67. 14 50.4 117. 54 75. 80 37.94 113.74 85.82 31.12 116.94
2 66. 30 46. 33 112.63 76.57 39.16 115.73 94.72 27. 81 122.53
3 62. 44 48.43 110. 87 78.16 39.63 117.79 85.51 28. 54 114.05
4 63.75 43.12 106. 87 77.59 36.31 113.90 84.78 30. 66 115. 44
5 66. 62 45.58 112.20 75.45 34. 66 110. 11 85.07 32.67 117.74
1 65.25 46.77 112.02 76.71 37.54 114. 25 87. 18 30. 16 117.34
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Tab.2 Spray scale parameters of branch nozzle

mm
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Fig.6 Sampling scheme
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Tab.3 Leaf height in different levels
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Fig.8 Unit area droplets deposition of gate-type

spray system with different speed
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Fig.9  Unit area droplets deposition of boom spray
system with different speed
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Tab.4 Unit area droplets deposition and CV of different sprayers
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D+H_ IH‘H_ Y F = \/i’J:h*DE/ L -2 Y F = \/i’J:h*DE/ L -2
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1
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Tab.5 Spray droplet deposition and CV in different levels of gate-type spray system
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Gate-type Spray System of High-frame Corn Spayer

Wang Bo Zhang Dongxing Yang Li  Wang Liangju
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; A gate-type spray system was introduced for better control of insect pest in the corn crop grown
mid latterly, due to the problem caused by coverage limitation of high-frame corn sprayer and low
efficiency of hand operating knapsack sprayer. The new sprayer combined suspender spray device and
horizontal spray boom, and was suitable to high-frame row span and self-propelled sprayer of the corn
zone in northeast China. The structural and performance parameters of the system derived by theory and
experiment methods were as follows: the spray angle of top nozzle and branch nozzle were 80° and 110°
respectively, the angle between the “Y” branch boom and the vertical boom was 20°, the length of the
boom was 1 200 mm, the spray scale of the gate-type spray system in the vertical plane was 1 150 mm.
For analyzing the deposition characteristics of the gate-type spray system, a contrast test with the
conventional boom sprayer was carried out on the test bed. Compared with the latter, the advantages of
the gate-type spray system were shown as follows: the unit area droplets deposited amount( UADDA ) on
the front surface of the leaves located on upper-middle positions was 12. 5% higher than the latter, while
the spray volume was the same. The UADDA on the back side of the leaves located middle position and
the two sides of the leaves of the lower positions were significantly increased by using the suspender spray
device. The combination of suspender and horizontal boom resulted in better deposition uniformity.

Key words: Gate-type spray system Corn Suspender spray device Droplet deposition



