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Test of Zero Damage Java Fruit Sizer
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Abstract

The purpose of this research was to test and evaluate the efficiency of sizing machine. The sizing
machine was 598 mm X 1430 mm X 520 mm steel and feeding machine was 390 mm X 1520 mm X 765 mm.
Diverging belt sizing machine were powered by two 187 Watts 220 Volts 50 Hz electric motors, gear reducer and
pulley. In operation, java fruit were sat on the carrier of feeding belt station that fed to the sizing belt station
through cloth sack. The fruit slowly dropped down and lightly contacted the sizing belt. The horizontal travel and
divergence of the sizing belt, and fruit weight together caused the fruit to move down to the aperture where the
fruit was measured and released to receiving tray. Performance test indicated that velocity and inclination angle of
the sizing belt, feeding belt velocity and fruit orientation significantly affected the sizing performance at p < 0.05.
The optimum conditions for continuous mechanical sizing depended on variety. The optimum sizing performance
was characterized by error of 10.8-16.5 % and the throughput capacity of 149.7-195.1 kg/hr. Manual sizing of the
exported java apple featured 27.9% error, 13.3% damage and 107.2 kg/hr capacity. The sizing machine of java
apple could be operated without the observed damage.
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Figure 1 Schematic diagram of java fruit sizing machine
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Figure 2 (a) D,, and sizing mechanism (b) sizing on traveling of sizing belt
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Table 1 Effects of velocity and inclination angle of the sizing belt on sizing machine

variety Inclination angle (degree)  Sizing belt velocity (m/min) ER * (%) EW* (%)
Toonklao 85 20 23.30£4.19 79.74+£5.21
Tubtimjan 75 20 12.13+3.39  92.77+2.63
Tongsamsri 80 20 18.91+3.26 88.22+7.64

Remark * Cr = Mean contamination ratio or error; E, = Sizing efficiency
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NANAN, Huiindunfuaznesa n@ilu 11.35:2.16, 92.26+1.99: 24.24+2.40, 86.68+5.80 WAz 20.58+10.26,
80.93+12.08 AMAAL
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Table 2 Effect of fruit orientation on sizing machine performance of java apple fruit

Variety Fruit orientation* Q (kg/hr) Cr (%) E, (%)

A 263.92+11.30° 17.21+2.09" 93.52+3.00

Toonklao a a
B 179.87+4.90 9.84+1.93 93.62+1.83
o A 333.09+28.51° 6.47+2.46° 91.23+10.41°
Tubtimjan . o b
B 214.22+8.37 3.16+1.07 97.94+0.97
, A 326.70+33.49" 14.26+3.69" 88.63+5.30°
Tongsamesri a a b
B 187.44+5.69 8.66+1.80 91.512.70

Remark A = Random placement; B = Maximum diameter placement
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Figure 3 Damage comparison of java fruit with regard to storage time
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