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Design and Development of a Pneumatic Harvesting Tool for Qil Palm
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ABSTRACT

The pneumatic harvesting tool for oil palm harvesting were tested and developed.
The experiment was carried out at Khao Saming district, Trat province in July 2009 with 5
steps of testing namely tool design, primary test, first improvement, secondary test,
second improvement and tertitary test. After being designed the tests had been made and
developed until the fifth step. The result of final step showed that pneumatic harvesting
tool was able to harvest both leaves and bunches of oil palm that were greatly easier
than the traditional tool. This tool was designed by using air pressure that made from
engine pass compressor, direction control valve, throttle valve, pressure control valve, line
connection to chisel instead of human force. Pneumatic harvesting tool had been able
to work with 3 chisels together. The average field capacity was 8.17+0.21 second per

fresh fruit bunch or the average production was 12.28210.25 kg per minute.
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Figure 1. Conventional chisel for young
oil palm
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Figure 5. The limitation of prototype |

was to accompany for bunch cutting
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Figure 7. The pneumatic harvesting tool

was developed by modifying from
hammer pneumatic to chisel for

increasing the impact.
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Figure 8. Prototype IV showed working
element, chisel with a modified part of chisel

Figure 9. Complete set of pneumatic
harvesting tool: engine (a), accumulator
(b). compressor (c), working element (d)

and chisel (e)
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Table 1. Time comparison of conventional
and pneumatic harvesting tool for harvesting
(sec/bunch) and product (kg/min)

Harvesting Product
Treatment

(sec/bunch} (kg/min)
Conventional 6.301028 18.64+0.19
Pneumatic 6.7421035 17.48+0.31
t-test -3 0.50"°

1+ = standard deviation
NS = non significant
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Table 2. Time for comparison of
conventional and pneumatic harvesting
tool for harvesting (sec/bunch) and

product (kg/min)

Harvesting Product
Treatment

(sec/bunch)  (kg/min)
Normal 12.04x0.34  10.82%0.27
Pneumatic 8.1710.21 12.2810.25
t-test 264 -0.64™

+ = standard deviation
NS = non significant
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Table 8. Microbiological of products from mangosteen puree at various storages

Week(s) after storage

ltem

0 1 2 3 4
Total plate count at 35 °C (CFU/g) <10 <10 <10 <10 -
Total yeasts and moulds (CFU/g) <10 <10 <10 <10 -
E. coli (MPN/g) <30 <30 <30 <30 -
Clostridium perfringens in 0.1 g ND ND ND ND -
Staphylococcus aureus (MPN/g) <30 <30 <30 <30 -
Salmonella in 25 g ND ND ND ND -
ND = not detected
- = not tested because the products were destroyed
Table 9. Microbiological of products from mangosteen juice at various storages
tem Week(s) after storage

0 1 2 3 4
Total plate count at 35 °C (CFU/g) <10 <10 <10 <10 -
Total yeasts and moulds (CFU/g) <10 <10 <10 15 -
E. coli (MPN/qg) <30 <30 < 3.0 <30 -
Clostridium perfringens in 0.1 g ND ND ND ND -
Staphylococcus aureus (MPN/g) <30 <30 <30 <30 -
Salmonella in 25 g ND ND ND ND -
ND = not detected
- = not tested because the products were destroyed
Table 10. Physical properties of products at 0 1 2 3 and 4 weeks of storage times
Physical properties Week(s) after storage

0 1 2 3 4

Visual defects ND ND ND ND ND
Appearance Normal Normal Normal Normal Normal
Colour Normal Normal Normal Abnormal Abnormal
Odour Normal  Normal Normal Normal Normal

ND = not detected
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Table 11. Quality of products from puree and juice 0 1 2 weeks of at various storage times

Time
L* a* b* pH Brix Viscosity (cP)
(week(s))
Puree
0 35501041 4.26x0.39 -412+012 327x0.10 18.0+0.71 1142+88.64
1 - - - - - -
2 36.70x0.24 4.06+0.12 -390x0.45 3.30+0.11 18.4+0.28 1166+36.00
Juice
0 35.04x051 4.25%0.17 3.79+0.14 3.36X0.07 19.8%£0.20 574124 .84
1 30.67+0.73 3.63%10.15 -448x035 3.28+0.06 182x0.17 266+50.17
2 30.42+0.63 3331021 -4711024 3.25+0.07 18.0x0.14 214+12.38
* = standard deviation

colour value: L*
a* = + red, - green

b*

+ yellow, - blue
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