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Comparative Test between a Machine and a Device Opening Young Coconut Fruits
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ABSTRACT

This study was to do comparative test between a machine and a device opening young coconut
fruits. The machine was consisted of 2 triangular stainless steel blades installed on 2 shafts with thread
at their outer surfaces. Opening a young coconut fruit was obtained by moving the blades cutting the fruit.
Machine operation was automatically achieved by a control man.

The device comprised plastic holder, a steel strap one long side of which was saw - tooth and
a plastic knife. The strap was 60 mm. in diameter. Opening a young coconut fruit was obtained by turning
the plastic holder with steel strap inside on the head of the fruit.

Methodology comprised tests on opening young coconut fruits of small , medium and big sizes
(20 fruits/ each size) with the machine and the device ; analysis and evaluation engineeringly and
economically.

Results showed that the machine could open a young coconut fruits averagely 8.5 seconds / fruit
with juice spilled off 4.7%. Juice and flesh were acceptable to consumers. The device could open a young
coconut fruits averagely 41.4 seconds / fruit with juice spilled off 3.8%. Juice was some mixed with sawdust.
The device needed no maintenance while the machine did. Cost of the machine and the device was

6,348 and 18 baht.

Keywords : young coconut, opening machine
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Fig 1: Young coconut fruit opening machine

1. Plastic holder and saw-tooth steel strap

2. Plastic knife

Fig 2:
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Young coconut fruit opening device

2. IEManeans ( Experimental procedure )
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1. Plastic holder

2. Saw-tooth steel strap

Fig 3: Opening young coconut fruit with the

device
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Fig 4 : Projected picture of peeled young coconut fruit

d

Table 4 Physical characteristics of young coconut fruit

The device 137.5 (0.01)* 131.1 (0.02)* 135.8 (0.02)* 97.7 (0.03)*

Medium | The machine 127.8 (0.02)* 121.7 (0.02)* 127.7 (0.01)* 92.8 (0.02)*
The device 127.7 (0.02)* 124.0 (0.02)* 127.2 (0.01)* 96.2(0.02)*

Small | The machine 113.9 (0.01)* 107.4 (0.01)* 1165 (0.01)* 83.9 (0.02)*
The device 113.8 (0.01)* 107.9 (0.01)* 117.4 (0.01)* 83.3 (0.03)*

Note : Number in brackets show coefficient of variation ; cv = SD./X

* = from 20 sampled fruits
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Table 5 Comparison of performance between the machine and the device opening young coconut fruit
[number show in the table is averaged out of 3 sizes of 20 replication each ; number in bracket

is coefficient of variation] ; cv = S.D./X

List Size The machine The device
. Opening capability (second/fruit) Big 8.56 (0.36) 44.08 (0.03)
Medium 8.58 (0.08) 41.89 (0.04)
Small 8.24 (0.34) 38.36 (0.07)
. Spilled - off juice (%) Big 3.83 (0.30) 493 (0.42)
Medium 4.86 (0.19) 3.40 (0.30)
Small 5.38 (0.50) 3.03 (0.29)
. Number of operator - 1 1
. Opening width (mm) Big 80.5 (0.07) 60 (0.0)
Medium 80.1 (0.07) 60 (0.0)
Small 79.5 (0.70) 60 (0.0)
. Cleanness of flesh and juice - Clean There was some fiber
. Juice and flesh accessibility - Easily accessible Medium
. Ease of opening - Easy Medium
. Maintenance - Medium Easy
. Price (baht) - 6,348 18

a) by the machine b) by the device

Fig 5 : Young coconut fruit already opened
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Table 6 Expenses on fabrication of the young coconut fruit opening machine

Lists Cost (baht)
1. Materials
- 4 ball bearings no. 14380 and 4 ball bearings no. 608 360
- 7 gears 350
- 11/2 “ x 85 cm. right-angle steel 60
- 2 x 10 x 50 mm. steel plate 70
- 3/4" x 100 cm. (7 threads/inch.) steel shaft 80
- stainless knife 300
- aluminium plate 160
- 1/4 hp. 220 v. electric motor 2,000
- two 10 A. magnetic contactor 700
- two 15 A. 250 v. ON-OFF-ON switch + control box 360
2. Labor 1,908
Total 6,348

Note : Labor for fabrication was estimated to be 40% of the material cost.

182

NsNFHTNINEes 97 19 atiuf 3 fuenaw - Suney 2544
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Table 7 Total expenses and average expenses of young coconut fruit opening machine

Lists Year
1 2 3 4 5
1. Fixed cost (baht/yr.)
1.1 Depreciation cost 1,232 1,232 1,232 1,232 1,232
1.2 Opportunity cost 98 98 98 98 98
Total 1,330 1,330 1,330 1,330 1,330
2. Variable cost (baht/yr.)
2.1 Labor cost 39,150 39,150 39,150 39,150 39,150
2.2 Electricity cost 2,336 2,336 2,336 2,336 2,336
2.3 Maintenance cost 877 877 877 877 877
Total 42,363 42,363 42,363 42,363 42,363
3. Grand total of cost 43,693 43,693 43,693 43,693 43,693
4. Young coconut fruit opened (fruits/yr.) 876,960 876,960 876,960 876,960 876,960
5. Fixed cost, FC (baht/fruit/yr.) 0.001 0.001 0.001 0.001 0.001
6. Variable cost, VC (baht/fruit/yr.) 0.048 0.048 0.048 0.048 0.048
7. Annual total cost (baht/fruit/yr.) 0.049 0.049 0.049 0.049 0.049
Note: P = Machine cost * Number of working days = 261 per year
L = Operation life = 5 years

= Interest rate 3% per year
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