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Improvement of Mangosteen Fruit Sizing Machine

Uufin ATluae’ andws (faumen? Sy §avsanlseiil’
Bundit Jarimopas' Suttiporn Niamhom® Theerayut Suwanapratheep’

ABSTRACT

This research was to develop a mangosteen fruit sizer. The developed machine was Greefa sizer type:
1,250 mm. wide x 1,350 mm. long x 980 mm. high, and weighed 150 kgs. The machine comprised i) 650 mm.
diameter rotating disk,ii) a board padded with cushioning material and placed above the disk rim to measure
sizes, iii) 20 kgs. fruit feeder and iv) 3 different size receiving trays. A1/2 Hp, 220 V, 50 Hz electric motor
was used as a power drive. A 1:40 gear reducer and pulley were applied for transmission. Testing procedure
included 2 conditions: i) two size ranges (20 & 30 g.), ii) three rotating disk speeds (7, 14 and 21 rpm.)
set in factorial in CRD experimental design. Results showed the size range and the speed significantly affected
sizing efficiency, throughput and mean contamination ratio at 5% significant level. At speed = 7 rpm and size
range = 30 g. the highest sizing efficiency and the lowest mean contamination ratio were 79.9% and 19.4%
respectively. At speed = 21 rpm and size range = 30 g., the maximum throughput was 717.7 kg/hr.

Key words : mangosteen, sizing machine
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Table 1 Data on weight and diameter of mangosteen fruits

Fruit size Weight (g.) Average diameter (mm.)
Extra >120—-140 64.9
A >100—120 60.9
B >80—100 56.9
C >60—80 52.9
D 40—60 48.9

B
A
C
B
Fruit receiving trays of different sizes i--} A

Extra

Fig. 1 Conceptual diagram for sizing machine design
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Fig. 3 Real picture of mangosteen fruit sizer
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adjustable cushioned board,

= fruit receiving tray, 5 = feeding tray)
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Table 2 Sizing efficiency at different disk speeds and size ranges

Disk speed (rpm)

Sizing efficiency ’ - Average

Size range 20 g. Size range 30 g.

7 0.7344 0.7990 0.7667 a

14 0.6958 0.7934 0.7446 ab

21 0.7030 0.7108 0.7069 b
average 0.7111 b 0.7677 a 0.7394

CV = 6.2%

Note : In a row (or column), means followed by a common letter are not significantly different at the 5% level
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Table 3 Throughput capacity (kg./hr.) at different disk speeds and size ranges

Disk speed (rpm) Throughput capacity (kg./hr.) Difference
Size range 20 g. Size range 30 g.
7 229.3 b 368.9 C —139.7 **
14 497.0 a 598.4 b —101.4 **
21 486.2 a 717.7 a —231.5 **
average 404.2 561.7
CV = 3.5%
Note : in each colum, means followed by a common letter are not significantly different at the 5% Ievel

= significant at 1% level

Table 4 Mean contamination ratio at different disk speeds and size ranges

Disk speed (rpm) Mean contamination ratio Difference
Size range 20 g. Size range 30 g.
7 0.2384 a 0.1940 a 0.0444 ns
14 0.3008 b 0.2220 a 0.0788 **
21 0.3112 b 0.3151 b —0.0078 ns
average 0.2835 0.2450
CV =14.1%
Note : In each colum, means followed by a common letter are not significant at the 5% level.

ns = not significant.

* *

significant at 1% level
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