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Numerical Simulation on Gas-liquid Two Phase Flow of

Air-assist Boom Spraying

Yan Mingde'”> Mao Hanping' Jia Weidong' Dong Xiang” Li Cheng' Zhao Liwei’
(1. Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education,
Jiangsu University, Zhenjiang 212013, China
2. State Key Laboratory of Soil — Plant — Machine System Technology, Chinese Academy of
Agricultural Mechanization Sciences, Beijing 100083, China)

Abstract; A numerical calculation model of air-assist boom spraying was established. The Fluent was
used to simulate the gas-liquid two phase flow field of air-assist boom spraying when the operational
parameters of influencing factors changed, including airflow velocity of air curtain, the horizontal and
vertical relative position between the air curtain and the nozzle, and the spraying angle. The results
showed that the influence of air curtain on gas-liquid two-phase gradually increased with the increase of
airflow velocity of air curtain. The air curtain could be more useful to anti-drift performance when there
was a reasonable horizontal distance between the air curtain and the nozzle. Air curtain going away from
the nozzle in vertical direction was equivalent to airflow velocity of air curtain decreasing. Therefore, the
anti-drift performance went weaker. With the increase of spraying angle, the kinetic energy of droplets in
vertical direction decreased. More droplets were difficult to reach the sample surface because of the
attenuation of kinetic energy in vertical direction, so that the anti-drift performance went weaker.
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Fig.1 Basic components of air-assist boom spraying
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Fig.3 Vertical velocity of air flow field
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Fig.5 Total number of collected droplets in different pressures
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Fig.4 Horizontal velocity of air flow field
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Fig. 6  Droplet distribution on sampling plane in different horizontal distances
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Fig. 10 Droplet distribution on sampling plane in different spray angles
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