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Design and Fabrication of Palmyra Seed Splitting Machine
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ABSTRACT: This research is concerned with the design and fabrication of a prototype Palmyra seed splitting machine
to minimize the time and labor requirements in the extraction of Pa/myra fruit apples. The prototype splitter consists
of the main frame, holding units, cutting units, a splitting unit, a power transmission unit and a 0.5hp electric motor as
the prime mover. In the operation, a Palmyra seed is first manually placed in the holding unit and securely tightened.
The holding unit is next mechanically motioned along the circular guiding groove toward the cutting unit to cut open
the outer shell of the Palmyra seed. The fruit is then removed from the holding unit for the subsequent extraction of
the Palmyra fruit apple with the splitting unit. According to the experimental results, the optimal performance was
achieved with the deployment of 4-inch, 40-tooth circular saw blades for the cutting unit, operating at 1,450 rounds/
minute (rpm). The production capacity was 46+0.6 seeds/hour and the energy consumption was 0.99 kW-hour. In
addition, the optimal speed of 1,450 rpm produced zero damaged Palmyra fruit apple. Furthermore, an engineering
economic analysis showed that, at an annual usage rate of 1,440 hours, the machine cost was on average THB 0.95/
seed, the payback period was 2 months and the breakeven point was 205 hours/ year.

Keywords: asian palmyra palm, palmyra seed, splitting machine
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Figure 1 Photograph images of: (a) raw Palmyra fruit apple (b) Palmyra fruit apples in syrup
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Table 1 Physical dimensions of Palmyra palm seeds
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Figure 2 Dimensional measurements of Palmyra

seeds
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Measurements (mm)

Properties
Width (W) Height (H) Thickness (T) Shell Thickness (1)
Maximum 96 120 65 12
Minimum 64 76 40 7
Average 75 89.8 51.3 9.7
Standard deviation () 6.7 10.4 6.3 15
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Figure 3 The Palmyra seed splitting machine: (a) the schematic (b) the machine prototype
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Figure 5 Photograph images of: (a) Palmyra seeds, (b) Palmyra fruit apples, (c) damaged Palmyra fruit apples
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a, b and c indicate the statistical differences between treatments (P < 0.05)
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Figure 7 Working Capacity with various numbers of saw teeth and cutting speeds, where the letters a, b and

c indicate the statistical differences between treatments (P < 0.05)
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Table 2 Economic analysis of a Palmyra seed splitting machine

Particular Amount
Fixed cost

- Purchase price, Pp 12,000 Baht
- Salvage value, S = 10% Pp 1,200 Baht
- Useful life of the planter, 2 5 years

- Interest rate 10% / year

1) Depreciation, D = (Pp-S)/yr
2) Interest, | = (Pp+8)i/2
3) Total fixed cost, FC =(1)+(2)

2,160 Baht/year
660 Baht/year
2,820 Baht/year

Variable cost

- Assume working/year

- Regular working hours

- Capacity of machine

- Assume repair and maintenance rate

- Power consumption

- Labor cost for operation

4) Repair and maintenance cost, 10x180

5) Power consumption cost,0.99x3.5x180x8
6) Labor cost, 300x180

180 days
8 hours/day
46 seeds/hour
10 Baht/day
0.99 kW-hour
300/day
1,800 Baht/year
4,989 Baht/year
54,000 Baht/year
60,789 Baht/year

)
)
7) Total Variable cost, VC = (4)+(5)+(6)
8) Total operating cost, TC = (3)+(7)

63,609 Baht/year

1US$ = 35 Thai Baht
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