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Nozzle Flow Characteristics and Simulation of Pesticide Spraying Drone
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Abstract

When there is a spray flow such as from a pesticide nozzle, winds affect the droplet flow of a rotary-wing drone
accompanied by a strong wake, with a severe oscillation. Especially, during forwarding flights or when winds come
from the side, compare to a simple hovering flight as the droplet is in the effect of aerodynamic drag force, the
effect of spraying region becomes even larger. For this reason, the spraying of pesticides using drones may cause
a greater risk of scattering or a difference in droplet dispersion between locations, resulting in a decrease in
efficiency. Therefore, through proper numerical modeling and its applied simulation, an indication tool is required
applicable for the various flight and atmospheric conditions. In this research, we completed both experiment and
numerical analysis for the strong downwash from the rotor and flight velocity of the drone by comparing the
probability density function of droplet distribution to build a spraying system that can improve the efficiency when
spraying droplets in the pesticide spray drone.
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