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Vertical distribution information detection system for orchard
airborne spray volume design and testing

WANG Shuai,CHEN Yunfu, WANG Chaoxi, LI Zongzheng, LI Shaobo,QIU Wei*
(College of Engineering, Nanjing Agricultural University , Nanjing 211800, China)

Abstract ; [ Objectives | The spatial distribution characteristics of the spray volume of the orchard air sprayer is one of the important
factors affecting the spraying quality. Currently,domestic spray volume vertical distribution detection equipment is difficult to operate
in the real field environment, resulting in difficulties in acquiring in situ data in the field, and the precise assessment and optimisation
of the spraying performance of orchard airborne sprayers are facing challenges. This paper presents the design of a vertical
distribution information detection system for orchard airborne spraying, which realises the modularity of the collection unit and the
integration of the measurement system,and improves the ability of the equipment to be rapidly deployed in the field. [ Methods ] The
detection system intercepted the spray volume in the height range of 0.7-4.4 m through 16 spray collection units, and realised
automated data detection and storage based on load cells. Performance tests of the collection units and the system were carried out to
find out the detection distance of the detection system. [ Results ] The distribution of data collected between the various collection
units of this detection system was more concentrated,and the coefficient of variation was less than 8% ,but the coefficient of variation
increased to 12%~-20% when the collection volume was less than 10 g. In the case of operation without wind-feeding conditions, the
applicable detection distances for disc-type and tower-type wind-feeding sprayers were 1.5-3.5 m and 2.5-3.5 m,respectively ;in the
case of wind-feeding conditions,the applicable detection distances for both types of sprayers were 1.5-4.0 m. [ Conclusions ] The
detection system could accurately and quickly obtain the vertical distribution information of the mist volume of the sprayer,and the
detection process was automated and had a certain degree of portability.

Keywords : spray distribution ;plant protection sprayers ; detection systems ;orchard application
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