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Determination Method and Application of Spray Droplet Evaporation Performance for
Plant Protection UAVs
ZHOU Xiaoxin, CHEN Yixuan, SHI Xin, YUAN Huizhu, YAN Xiaojing’
(Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: In order to study the spray droplet evaporation performance of plant protection UAVs, pendent drop method
was first proposed to test the evaporation law of a single droplet in the air and the evaporation performance was
characterized by the droplet evaporation rate and the droplet evaporation inhibition rate. The effect of different chemical
active ingredients (polymers, alcohols, methyl esterified vegetable oils) on the evaporation performance of droplets was
determined at 33°C within 1 min of evaporation time. From the results of droplet evaporation rate, it can be seen that the
evaporation of droplets is not a process with a constant rate. It is roughly divided into an initial evaporation stage and an
equilibrium evaporation stage. According to the results of droplet evaporation inhibition rate, 1.0% and 0.5% methyl
esterified vegetable oil have the best evaporation inhibition effects, with evaporation inhibition rates reaching 62.5% and
50% respectively, followed by 1.0% glycerol evaporation inhibition effect, the evaporation inhibition rate can reach 37.5%.
Based on the theoretical verification of the liquid boiling point, the boiling points of the three active ingredients under
standard atmospheric pressure (101.375kPa) are glycerol (182°C) > methylated vegetable oil (107-160°C) > water (100°C),
and the results of the evaporation inhibition rate have the same trend, which proves that this method is more feasible as a
method for measuring the evaporation performance of plant protection drones.
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