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Abstract

This research aims to create and evaluate the performance of a semi-automatic coconut dehusking machine
controlled by a Programmable Logic Controller (PLC). The machine-specific features are height 210 cm Width 80 cm,
Length, 100 cm, Weight 75 kg, Blade length 10 cm, and maximum stroke cylinder 30 cm Hydraulic system (DC 24 Volt
2 kw and 0.010 m” tank capacity) was used as power unit to drive 2 double-acting cylinders of 2.54 cm diameter with
a flow rate of 0.1383 m3 s and speed of 4.2 m s PLC was selected to controlled the device in this system. Test
results with 100 nuts coconuts sample found that the dehusking time is 10.68 s nut”, operating capacity is 336 nut h™
the husk remained on nut is less than 20% and Overall Equipment Effectiveness (OEE) is 96.75% The break-even point

period is 79.6 h year" when operate at 1.6 months.
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@) (b)
Figure 1 a) Dimension of coconut fruit and b) Layers of

the coconut fruit.

Figure 2 Quasi-static compression test by Universal

Testing Machine.
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Figure 3 The components of prototype machine.
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UN1ZVBUATDIAG Table 1

Table 1 Specifications of the coconut dehusking

machine.
Dimension

Width 80 cm
Length 100 cm
Height 210 cm
Weight 75 kg
Blade length 10 cm
Stroke cylinder 30 cm
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Figure 4 Ladder Diagram a) Input b) Output.
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Table 2 Variable to control using Ladder language with

PLC program.

Category Variable Command

Input X000 Start signal to YO00
X001 Foot-pedal command system
X002 Order cylinder 1 working send
a signal to Y001
X004 Order cylinder 2 working send
a signal to Y002
X005 Open valve send signal to
Y003
X007 Automatic on-off system send
Output signals to Y004 and Y005
Y000 Hydraulic pump starts
Y001 Cylinder 1 moves down
Y002 Cylinder 2 moves upwards
Y003 Oil flow back to tank
Y004 Open oil tank
Y005 Working valve control unit
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Figure 5 Operation of prototype a) Prepare the coconut
on the dehusking b) Press blade c) Dehusking d)

Dehusking coconut.

3.2 ANWAENNNIENINYBIGNUENIIMALAIINTINITO Y
NI IYeNAIasaniUdentensr
PMNNTNAGOUNENF1ITIUIU 100 nuts éfwl,l,immaﬁﬂ
15.33 kg cm” lauag Table 3

Table 3 Prototype capacity and dimension of coconut.

Min Max X S.D.  %C.V.

Diameter 16.00 21.00 18.06 1.34  0.07
Heigh 20.00 30.00 2537 254 0.10
Time 7.95 13.00 10.68 098 0.09
Capacity 276.92 452.83 336.81 3249 0.95
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[

p9 Table 4

Table 4 Overall Machine Effectiveness (OEE).

Availability Performance  Quality OEE

Rate (%) Efficiency Rate (%) (%)
(%)

99.87 99.87 97.00 96.75

Table 5 Details and price to build a prototype.

Component Price (Baht)
Structure 6,500
Hydraulic Pump 14,000
Directional Control 9,500

Valve

Cylinder 7,000
Control box 3,000
Total 40,000
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