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Vertical Distribution of Spray Droplet Deposition of Plant
Protection Multi Rotor UAYV for Japonica Rice

XU Tongyu'> YU Fenghua' CAO Yingli'? DU Wen' MA Mingyang'
(1. College of Information and Electrical Engineering, Shenyang Agricultural University, Shenyang 110866, China
2. Liaoning Engineering Research Center for Information Technology in Agriculture, Shenyang 110866, China)

Abstract; In order to study the vertical distribution of spray droplet deposition of plant protection multi
rotor UAV in low altitude spraying operation process, droplet test card were placed in rice canopy leaves,
middle leaves and bottom leaves to collect protection UAV spray droplet. Water was used instead of
pesticide in spraying process simulation, and iDAS analysis software was used to analyze the droplet
deposition on the test card and the distribution of spray droplet deposition at different positions. The
results showed that the spray droplet coverage rate of low altitude UAV in vertical direction was
significantly different, the droplet coverage effect in the effective range and below rotor was the best, and
the droplet coverage effect away from the rotor was poor. From different positions of rice canopy, overall
droplet coverage rate in canopy was 54. 86% , in middle canopy was 32. 69% , and in bottom canopy was
24.7% . The particle size distribution in the vertical position of rice was in the range of 110 ~ 140 pm,
and the particle size was suitable for the prevention and control of plant diseases and insect pests. The
density of the canopy was the highest, while the density distribution of the middle part and the bottom of
rice was similar. The central rice droplet diffusion ratio (0.465) was better than those of the canopy
(0.38) and bottom (0.31), the overall spray width and relative numerical diffusion of particle spectrum
were lower than the normal value (0.67).

Key words: plant protection UAV ; deposition of droplets; japonica rice
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Fig.4 Droplet coverage rate and recovery rate in vertical direction of rice
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Tab.5 Droplet size distribution in vertical

direction of rice
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Fig. 6  Diffusion ratio and relative width of droplet size in vertical direction of rice
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Tab.6 Distributions of diffusion ratio and relative

width of droplet size in vertical direction of rice
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