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cide droplets to the environment. In this study, the structural design of the air-assisted system of an air-
assisted radial targeting sprayer was optimized using computational fluid dynamics (CFD) technology, and
the airflow model of the kernel air-assisting system of the radial targeting sprayer was simulated. Several
design strategies were compared to analyze the airflow velocity distribution in the kernel air-assisting tubes
and outlets. The results showed that outlet airflow velocity of air tubes with wider corrugated pipes was
more uniform and stable. Meanwhile, the airflow velocity variation of both values and directions were less
obvious in wider corrugated pipes. Compared to one outlet setting under outlet airflow velocity of 13 m/s.,
the outlet airflow velocity of twin outlet setting was significantly reduced. But it was still faster than 3. 5
m/s which could ensure effective droplet transportation to the tree canopy. The simulation results also in-
dicated that the air assisting effect would be sufficient to ensure the droplet transportation distance when
the airflow deflector angle at 60°, Verification test for airflow field was carried out, which clarified that the
actual airflow field distribution corresponding well to the simulated results. The results of this study
would contribute to the research and development of air-assisted radial targeting spraying systems.

Key words: air-assisted sprayer; radial targeting; structure optimization; computational fluid dynamics
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