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Fig.1. view of the boom in the software. a) Three-dimensional view of a telescopic boom, b) 5 sections of
telescopic boom
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Fig.3. Closing mechanism of Telescopic
Boom in the Software
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Table 1- Garden specifications for evaluation Sprayers.
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Distance from ground to Tree height Within length blocks Garden Area Type
beginning the tree canopy (m) blocks (m) (ha)
(m) (m)
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Table 2- Weather conditions during test sprayers.
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Hour
VA Y \$ 0 VY
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YOIA Y85 W YA YAIA e
Temperature (° C)
/. HIGN

Yy Y Ve Y VY () s s,
Relative humidity (%)
- Y ¥ Y Y (@8 2 ) Sl e

Wind speed (ms™')
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Table 3- Values of the boom mass (kg)

) oyles
Number of pipes
Yo Yy YA V¥ \
-I¥a ne Y /-a ¥ dbre ez
Mass of solution
Yo PR Pz
Mass of boom
Y/YO S
Total mass
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Table 4- Values of the calculated force N
N s, 79> Jobe 02 Jslore Sae s P 0 ghis gl Colue
() (a6 5 p,55LS) (a6 2 ;e (46 5 eSe i) (i) Jol=e 295
Force N Mass of exit Solution speed Boom discharge Cross-sectional
solution area for exit
N) (ms™) (m’s!) solution (m?)
(kgs™)
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Table 5- Values of analysis of force (N)

5L es Ay P2 py ol

Open boom Close boom Status of boom
%o 2 ¥ 5 (42) 32 <25l
Boom Angle
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Applied force on the hand
VAT VY/E v YA (T) &S 4 3y S5
Applied force on the shoulder
arid VWYY VYa/0 VF4 K) oS 5 5)ls G55
Applied force on the belting
YYE/Y YO IA YYD VYEIY Loy Egome

Total Force
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Abstract

Spraying of orchards with tall trees and irregular arrangement face several problems such as
irregular tree planting; hard traficabilty of tractors, common borders with adjacent land, farmer’s
economic problems for buying tractors, high drift in high-height sprayers, and low height of
spraying as well as hard work with common sprayers. In this study, a telescoping boom sprayer we
designed and fabricated in order to solve these problems. The sprayer equipped with this boom was
assesed in comparison with the conventional sprayer (Wheel Barrow sprayer) in aspect of drift,
spraying quality and solution consumption. The experiments were conducted in randomized
complete block design (RCBD) with three replications. Results showed that the spraying quality for
sprayers could not be evaluated as the surface of sensitive papers were wetted completely, but
distribution of droplets on each card and between the cards was more uniform in telescoping boom.
According to analysis of variance and mean comparison, there was a significant differenc between
sprayers in terms of drift in 1% probability level. Due to drift comparison, the mean of droplet area
was 5.698 and 0.108 mm? in Wheel Barrow sprayer and telescoping boom sprayer, respectively.
There was also a significant differenc between the tested sprayers’ solution consumption for each
tree in 5% probability level. The solution consumption of the telescoping spryer (11/183 lit/tree) was
less than that (15/683 lit/tree) obtained for the Wheel Barrow sprayer.
Keywords: Orchard, Sprayer, Telescoping boom, Wheel Barrow sprayer



