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Design of a coconut conveyor cooperated with infrared counting system
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Abstract

The objective of this research was to study and design a coconut conveyor machine by using belt
cooperated with infrared sensor count system by the Arduino processing board. The conveyor was designed
to install a scooper on the conveyor belt which could continuously scoop a coconut fruit one by one.
The machine dimensions were 93x300x178 cm in width, length and height, respectively. The driving system
comprising of 2 HP, 3 phase and 380 volts electric motor together with the reduction gearbox at 1:30 ratio,
the speed of the belt drive was adjusted by using the pulleys to have the rotational speed of 38, 50 and
62 RPM. The experiment used 3 sizes of coconut fruits, according to the standards of agricultural products,
consisting of small, medium and large sizes. The efficiency of rotational speeds of the conveyor drive
systems and the accuracy of the coconut counting system were evaluated. The results found that the
rotational speed of 50 RPM was the best of coconut conveying with the efficiency of 90.89%. The highest
accuracy of the coconut counting system was 98.89% with conveying performance of 1,669 fruit/hr.
Keywords: coconut conveyor machine, infrared sensor count system
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Figure 1 Schematic diagram of the coconut conveyor machine.
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Table 1 The results of the efficiency analysis of the coconut conveyor machine by ANOVA method.

Rotational Conveyor efficiency Conveyor capacity Accuracy of the coconut
speed counting
(RPM) (%) (fruit/hr) (%)
91.11a 1,486a! 98.67a
38
(0.86) (7.25) (0.94)
90.89a" 1,669a’ 98.89a"
50
(1.02)? (2.15) (0.79)?
87.56b" 2,022b* 94.00b*
62
(1.06) (11.7) (1.35)

'Note: Values in vertical columns followed by different letters are significantly different at the 5% level
with Duncan’s multiple range test.
Note: Values in parentheses are coefficients of variation (CV).
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