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Research and Development on Salacca Thorns Removing
Machine for Exporting of Salacca
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ABSTRACT

The objective of this research was to develop salacca thorns removing machine for
exporting salacca. The prototype machine had the dimension of 1.6 x 2 x 0.6 m (WxLxH)
and its structure was made of steel. The reciprocating tray was made from aluminum mesh
screen and the two brush rollers were made of nylon. The reciprocating tray set and two
brush rollers sets used 1 hp, 220V electric motor as power unit, while 0.5 hp, 220V electric
motor was used as power unit to tilt the reciprocating tray. All components of the prototype
were controlled automatically by programmable logic controller (PLC) installed in the control
box of the machine. The working capacity of salacca thorns removing machine was 900 kg/hr
and the power consumption was 1.47 kw. The optimum conditions of working speed were
110 rpm of the reciprocating tray and 14 degree tilt angle of the tray. The prototype machine
could perfectly remove the thorn from salacca. The de-thorned salacca could be stored for
more than 3 days at room temperature without losing its quality which is the same as
removing thorns by human labor. Results of economic analysis showed that the prototype
costed 82.92 baht/kg whereas human labour costed 90.61 baht/kg while product quality
was the same.
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Figure 3 (A) Thorns removing by conven-

tional method (B)Testing brush rollers speed
and tilt tray angle of experimental prototype

of thorns removing machine
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Figure 5 Salacca fruits in brunch (A) simple thorns removed salacca (B) and salacca in

plastic package for sale (C) Private thorns removing machine (D)
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Table 1 Comparison the working capacity of conventional method and thorn removing

prototype machine at different brush rollers speed and tilt tray angle for salacca thorns

removing and their quality after storage

Bruising of salacca at

Working Thorns Power
Thomns capacity removed day after storage (%) consumption

removing Prototype (kg/hr) (%) Day1 Day3 Day6 (kw)
90 rpom 12 degree 60.54d 56.67e 0.00 3.33 23.33cd 0.60
90 rpm 14 degree 62.50d 56.67¢e 000 333 26.67de 0.60
90 rpm 16 degree 87.38c 56.67¢e 0.00 10.00 30.00ef 0.60
90 rpm 12 degree 63.16d 76.67¢c 000 333 23.33cd 0.60
90 rpm 14 degree 70.59d 56.67¢e 000 667 26.67de 0.60
100 rpm 16 degree 97.30bc 66.67d 0.00 6.67 26.67de 0.60
110 rpm 12 degree 89.55¢ 66.67d 0.00 0.00 20.00bc 0.60
110 rpm 14 degree 99.45bc 86.67b 0.00 0.00 16.67ab 0.60
110 rpm 16 degree 105.88b 76.67c 0.00 000 23.33cd 0.60
120 rpm 12 degree 92.31c 76.67c 0.00 1333 33.33f 0.60
120 rpm 14 degree 105.26b 66.67d 0.00 20.00 40.00g 0.60
120 rpm 16 degree 120.00a 73.33c 0.00 26.67 50.00h 0.60
Labor (conventional method) 5.00e 100a 0.00 0.00 13.33a 0.00

Means in the same column, follow by a common letter are not significantly different at the 5% level

by DMRT
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90.61 UW/nN. (Table 3)
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Table 2 The efficacy of commercial prototype method compare to conventional method for

working capacity, percentage thorns removed salacca and quality of fruit after storage

Bruisi f sal
Working Thorns ruising of salacca at Power

d ft t
Thorns capacity removed ays after storage

consumption
removing method

0,
(kg/hr) (%) (%) (kw)
Day1 Day 3 Dayé6

Labor (conventional method) 5.00 100.00 0.00 0.00 13.33 0.00

Prototype 110 rpm 14 degree 900.00 90.00 0.00 0.00 13.33 1.47

Figure 6 The commercial prototype of salacca thorns removing machine (A) the automatic
control box set (B) testing for thorns removed salacca by thorns removing machine (C)

e0000¢@®
00060000

6960000,

Figure 7 The quality of thorn removed salacca fruits at (A) 1 day and (B) 3 days after storage
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Table 3 The engineering economics analysis of conventional method and commercial

prototype method

Thorns Cost Break-even point Payback period
removing method (baht/kg) (kg/year) (year)
Labor 90.61 - -
Prototype 82.92 13,433 1
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