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Abstract

The purpose of this study is to analyze the effects of nozzle types and flight conditions
of Unmanned Aerial Vehicle on spraying performance in field condition. Octocopter with
conventional nozzles and developed nozzle was tested in soybean field. The performance of
nozzles were evaluated in terms of the coverage and penetration ratio accoring to three flight
speed (2,3,4 m/s) and three flight altitude (2,3,4 m). Spray droplets were collected with water
sensitive paper at upper and middle part of plant. As a result of the experiment, the coverage
of the developed nozzle was higher than that of the conventional nozzle under all conditions.
As the flight speed increased, the coverage of both nozzles decreased, with the conventional
nozzle decreasing even more. As the flight altitude increased, the coverage decreased, but the
difference was not significant. In the case of spray droplet penetration rate, developed nozzle
was higher than conventioanl nozzle. As a result of analysis, it was found that the developed
nozzle had better spraying performance than the conventional nozzle. And since an increase
in flight speed has a large effect on the coverage, it seems that the effective application rate
of the plant protection product should be identified.
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Fig. 1. View of experiment field.
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Fig. 2. Unmanned Aerial Spray System (SG-10P).

Table 1. Spraying System setting value

Nozzle Pressure VMD Flow rate (per nozzle) Spray angle
XR 280 kPa 189 um 780 LPM 110°
Al 280 kPa 384 um 775 LPM 110°
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Table 2. Specification of image sensor

Image Sensor Sony IMX540, CMOS
Resolution 5,328 X 4,608 pixels
Sensor size 3.048cm
Sensor type Mono
Frame rate 15.4 fps

Pixel Size 2.74 um X 2.74 ym
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Results and Discussion
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Fig. 3. Effect of flying speed on coverage
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