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Abstract

Iran is one of the main producers of fruits in the world. Grading, sizing and sorting of fruit is an important factor in the Iranian
marketing and exportation. In this research, the performance of a mechanical sorter machine of semi spherical fruit and fruit
damage during process were evaluated. This machine was operates based on the belt-roller mechanism. The effect of some
operational characteristics of the machine such as feeding conveyor speed, transportation conveyor speed and fruit kind (two
varieties of apple; Red and Golden delicious; and orange) was evaluated on the machine performance factors such as purity
index, efficiency of process and fruit damage. The results showed that the purity index was 95.80% and 95.83% for apple and
orange sorting, respectively and the optimum capacity of machine was 1 ton per hour at this condition. The fruit damage was
negligible at the optimum operational condition such as feeding and transportation conveyor speed and feeding rate. It
indicates that the designing and operational characteristics of machine were optimum and the sorting machine was very
suitable to sort semi spherical products usable in gardens or cold storages.
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Fig 1. Sorting machine: 1-Hupper, 2- Feeder conveyor, 3- Inverter panel to change the speed of the electric motors, 4- electric
motors of feeder conveyor, 5- Sorted product collection tanks, 6- Polyethylene curtains to reduce the speed of products, 7- Grading
rollers, 8- electric motors of transportation conveyor, 9- Transportation conveyor
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Fig 2. Schematic of fruit passing through the distance
between the rollers and transportation conveyor in the
sorting machine; I: 3 dimensional view and I1: front view
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Table 1- ANOVA for parameters of feeding conveyor speed and transportation conveyor speed on apple sorting index
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Table 2- Mean comparison of sorting efficiency of apple at various feeding conveyor speed
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Fig 5. Effect of feeding conveyor speed on sorting efficiency (%) and purity index (%) of apple sorting (Golden delicious) at
various speed of transportation conveyor (V)
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Fig 6. Damage area of various apple degrees (Golden delicious) at various feeding conveyor and transportation conveyor (V)
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Fig 7. Damage area of various apple degrees (Red delicious) at various feeding conveyor and transportation conveyor (V)
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