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Design of an orchard air-assisted sprayer with adjustable spray height

XU Sha,ZHAI Chang-yuan,ZHU Rui-xiang, GUO Jun-jie, LI Wei, HAN Run-zhe

(College of Mechanical and Electronic Engineering » Northwest A& F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] An orchard air-assisted sprayer with adjustable spray height was designed to
meet the requirement of different orchards. [Method) The designed orchard air-assisted sprayer composed
with a pair of centrifugal fans in the opposite direction of rotation and the angel of guide shell can be
changed. Based on requirement analysis and three-dimensional modeling, the whole structure design and
technology parameter of each crucial part were identified and the deposit distribution of the sprayer with
different angles,different fan speeds,different spray distances and different spray pressures was obtained.
[Result] The orchard air-assisted sprayer with adjustable spray height was designed. The proper heights of
deposit distribution were 0. 8—2.4 m and 1. 6 —3. 2 m, respectively, when the guide shell angles were 0°
and 15° while the speed of centrifugal fan was 1 200 r/min, the spray distance was 2. 5 m,and the spray
pressure was 0. 7 MPa. [Conclusion)] The sprayer can meet the requirements of fruit trees with different
spraying agronomic heights.
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Fig. 1 Principle of traction orchard air-assisted sprayer
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Fig. 2 Structure of traction orchard air-assisted sprayer
1. Spray tank holder;2. Spray tank;3. Flow regulating valve;
4, Reflux pipe;5. Pressure gauge;6. Guide plate;
7. Left centrifugal fan;8. Spraying nozzle;9. Spray slip;
10. Spray slip fixed board;11. Right centrifugal fan;12. Fan guard;
13. Rear gearbox;14. Spray pipe;15. Chassis;
16. Walking wheel;17. Main pipe;18. Inlet pipe;
19. Piston pump;20. Drive spindle;21. Transmission belt;

22. Front gearbox;23. Universal coupling;24. Tractor
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Fig. 3 Transmission system of traction orchard
air-assisted sprayer
1. Front gearbox;2. Transmission belt;3. Piston pump;

4. Drive spindle;5. Left centrifugal fan;6. Rear gearbox
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Fig. 4 Air delivery system of traction orchard

air-assisted sprayer
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Fig.5 Pesticide delivery system of traction orchard
air-assisted sprayer
1. Spray tank;2. Main pipe;3. Piston pump;4. Flow regulating
valve;5. Reflux pipe;6. Spray pipe;7. Pressure gauge;
8. Spray slip;9. Spraying nozzle; 10. Spray slip fixed board
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Fig. 6 Droplet collection device of traction orchard

air-assisted sprayer
1. Collection net;2. Collection tank;3. Mounting bracket;

4. Diversion pipe;5. Plastic hose;6. Measuring glass
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Table 1 Trailed field static simulation results under different experiment conditions
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ML I/ (O e 4 % 55 Ratio of collected volume to total spray volume
Angle S /m J71/MPa
between  Spray  Spray  WCERM 1 WEM2  WEMS  WEM4 KERS  BORRG MR T
shell and distance pressure Collection Collection Collection Collection Collection Collection Collection
plumb line net 1 net 2 net 3 net 4 net 5 net 6 net 7
0.3 16.75 14. 42 20.92 32.77 14. 65 0.49 0. 00
2.0 0.7 15.73 16. 92 23.38 29. 54 13.58 0. 85 0. 00
’ 1.1 15.93 17.42 23.20 29.15 13. 14 1. 16 0. 00
0 1.5 16. 41 17. 25 23.06 29. 30 12.61 1. 37 0. 00
0.3 13. 31 14. 41 22.60 25.95 20. 08 3.65 0. 00
95 0.7 14,74 15.91 24. 46 23.57 17.16 4.16 0. 00
’ 1.1 16. 41 16.75 23.49 23.51 16. 48 3.36 0. 00
1.5 15.22 17. 34 23.55 23.83 16. 44 3.62 0. 00
15 2.5 0.7 1.51 6. 54 11.92 13.62 24. 37 23.05 18.99
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