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A Study on Factors Affecting the Accuracy of Mango Sizing Using Counter Weight Type Sizing Machine

Jirapong Bootchada’

Abstract

Mango production for export in Thailand has increased following the demand of world market, especially the
Nam Dok Mai variety. In order to increase the quality and opportunity in world market, the accuracy and speed in
sizing the mangos are important. Presently, there are two methods of mango sizing, first, manual sizing , with low
capacity and accuracy but being widespread due to low cost and practicality in the farm, and second, sizing by
machine using counter weight principle with 2 types of mechanisms : 1) sizing trays moving in vertical plane and 2)
sizing trays moving in horizontal plane. The first type has a potential to be developed to use in the farm due to simple
mechanism and easy calibration. The aim of this research is to study factors affecting the accuracy of mango sizing
using counter weight type sizing machine.

The studies consist of 3 parts, which indicated the following results:

1. For the data surveyed concerning sizing, it is found that the size or volume of Nam Dok Mai mango is
related to weight more than width, length and thickness, with coefficient of determination (R2)= 0.93. Therefore, the
development of a sizing machine using weight criterion is concidered appropriate.

2. For the design and construction of the prototype using counter weight principle, it is found that a tray
length of 28.8 centimeter for optimum weight distribution is chosen, when compared with tray lengths of 19.6 and
23.2 centimeter. Although the position of each mango on the tray is not constant, the result is close to that of the
mathematical model.

3. For the testing and evaluation, it is found that

the moments of counter weights for appropriate sizing at a tray velocity of 0.38 m/s for extra large, large and
medium sizes are 0.327, 0.205 and 0.142 kg-m respectively,

the studied factors are incorporated in the design and the prototype machine has been built and tested, with
results indicating a theoretical sizing capacity of 3,000 mangos/hour at a tray velocity of 0.38 m/s. With errors in
mango weights of 20, £5 and 10 grams the sizing accuracies are 87.29, 91.10 and 94.92 percent respectively and

the sizing efficiencies are 90.7, 94.8 and 99.4 percent respectively.
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