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Spray Deposit Distribution of a Small Orchard Sprayer

Y. M. Koo

Uniformity of spray deposit is one of the important factors in spray performance affecting efficacy of pest management.
Distributions of spray deposit on artificial targets were measured and analyzed to enhance the efficiency of spray
application. The research was studied to understand the deposition characteristics of spray droplets and to determine the
optimum conditions of chemical application. The deposit and its pattern by the lower fan speed was more uniform and
higher than that by the higher fan speed. The upward blasting distance was limited within 3 m, but the limit to the ground
level was expanded the distance more than 3.5 m because of the accumulated droplets. When the fan speed was higher
at the distance of 2.5 m, deposit reached to maximum. When the distance increased, deposit was getting lower. At the both
fan speeds, the deposit was concentrated below 30° because of the gravitation and the resistance of wind. This research
can be useful in designing an orchard sprayer and its operation for various tree canopies. To achieve a uniform distribution
of deposit using the air-blast type orchard sprayer, the application rate from the middle boom should be increased as the
air velocity to the upward increased. The spray rate to the side boom should be limited in a minimal level.

Keywords : Orchard sprayer, Air blast sprayer, Deposit distribution, Droplet trans-movement, Water sensitive card
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Fig. 1 A sampling structure used in the experiment.
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Table 1. Independent and dependent variables of the experiment

Variables Levels
2,075
3,031

Independent side

Factors

Fan speed (rpm)

Boom opening upper
both
0
22.5
Direction (deg) 45
67.5
90
25
Distance (m) 3.0
35

Dependent

Replications Repetition (no.) 3
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Fig. 2 Deposit distribution at three different distances (2.5, 3.0, and 3.5 m) for opening side boom with the (a) high and (b} low fan speeds.
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Fig. 4 Deposit distribution at three different distances (2.5, 3.0, and 3.5 m) for opening both booms with the (a) high and (b) low fan speeds.
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Fig. 5 Deposit distribution for two fan speeds at three different
distances (a) 2.5, (b) 3.0 and (c) 3.5 m when opening side boom
only.
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Fig. 6 Deposit distribution for two fan speeds at three different
distances (a) 2.5, (b) 3.0 and (c) 3.5 m when opening upper
boom only.
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Fig. 7 Deposit distribution for two fan speeds at three different
distances (a) 2.5, (b) 3.0 and (c) 3.5 m when opening both
booms.
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