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Effective spray swath width determination of
aerial spraying using unmanned aerial vehicle

SONG Jianli, LIU Yang, LIU Yajia® , HE Xiongkui, LI Yongna, WANG Changling, WANG Shilin
(College of Science, China Agricultural University, Beijing 100193, China)

Abstract Unmanned aerial vehicle (UAV) could be an appropriate flying platform used to accomplish plant protection,
and it had a wide range of application prospects in agricultural production. However, there were still no standards
available for UAV aerial spraying at present. In this study, the spray swath width of a single rotor unmanned helicopter
was measured under no wind condition. Effective spray swath width was determined by three different methods. Droplet
density determinate method,minimum acceptable deposition coefficient variation (CV) values determinate method and
50% effective application rate determinate method. The results showed that the effective spray widths of the helicopter
were different by these methods: 1) The effective spray width of minimum acceptable deposition CV values determinate
method was 1.8 m,which was the minimum one with the best deposition distribution uniformity,and its CV was 2. 1% ;
2)50% effective application rate determinate method is the following one;Droplet density determinate method had the
biggest effective spray width,3.9 m,with the worst deposition distribution uniformity;and its CV was 19.3% .3) Along
with the increase of effective spray swath width, deposition coefficient variation (CV) values increased at first and later
decreased. When spraying swath width exceeded over a certain value, the effective spray swath width was linearly
correlated with deposition CV values.
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(a) Structure of spray system
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(b) Spraying diagram of unmanned aerial vehicle
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1. Tank;2. Tube; 3. Filter ;4. Pump; 5. Pump controller; 6. Battery; 7. Spraying controller; 8. Nozzle body; 9. Anti-drip

valve;10. Nozzle; 11. Boom
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Fig.1 3WQF80-10 unmanned aerial vehicle-based spraying system
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Fig.2 Spray swath test diagram
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Fig.4 Droplet density complimenting 3 spraying swath
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Droplet size and droplet density on water sensitive papers
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Table 1 Effective swath width and spraying deposition uniform
E 2 A R IE /m Effective swath width
Parameter 1.2 1.8 2.4 3.0 3.6 4.2 4.8 5.4 6.0
PR/ (uL/em®)  0.203  0.154  0.117  0.094  0.078 0.066  0.057 0.051  0.046
Average deposition
Frif 2= SD 0.005  0.003 0.007 0.007 0.012 0.019 0.025 0.028 0.031
R ZRE/ % CV 2.3 2.1 6.0 7.4 15.7 28.8 42.7 55.8 67.8
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Effective spray swath width determined by three different rules
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Determination rule

Droplet density determinate method
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