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Experimental Analysis of the Effects of Spray Nozzle Variations on
Agricultural Pest Control Drones
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Abstract An agricultural drones are the increasing demand for the use of multicopters in spraying operations,
there is a growing emphasis on high operational efficiency, convenience, and applicability. In agricultural
spraying tasks, efforts to address the issue of spraying drift have led to experimental validation of various
nozzle designs aimed at reducing drift through comparative analysis with prior research. This study aims to
experimentally validate the characteristics of drift associated with different nozzles and predict application
performance by evaluating the target areas post-spraying. The results showed that the DG nozzle achieved a
relatively higher coverage rate. As flight speed increased, coverage rate decreased relatively. This was due to
reduced downward wind resulting from changes in the aircraft’s tilt and increased rotor thrust, which enhanced
drift and reduced the number of droplets reaching the target area. This was because higher flight altitude
resulted in a wider effective spraying distance, which reduced the droplet deposition per unit area. Similarly, as
flight altitude increased, the coverage rate also decreased relatively. This decrease in coverage was due to the
wider effective spraying distance at higher altitudes, resulting in reduced droplet deposition per unit area. These
findings allow for the derivation of optimal spraying conditions(flight altitude and speed) and aim to minimize
drift in pest control operations, thereby applying these optimal conditions to improve the spraying process.
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Figure 1. Photo of spraying drone(EFT 610)
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Figure 2. Field Test of Spraying with Drone
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Experimental Analysis

of the Effects of Spray Nozzle Variations on Agricultural Pest Control Drones
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Figure 4. Effect of flying altitude on coverage
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