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Tangerine Sizing Machine Using Laser Diode
Wanpiti Rangsri*

Abstract

a) This thesis was to compare different optical devices for measuring fruit sizer. Methodology comprised
construction of a testing apparatus facilitating (i) three variable speeds i.e. 0.66, 2.00 and 2.20 m/min; (ii) three optical
devices i.e. laser diode, photoelectric sensor and fiber optics; (iii) 2 variety of fruits i.e. mandarin and pummelo. Fruit
diameter was denoted as size indicator, the diameter was measured by the optical devices and read out by computer
programming.

Results showed error percentage of the testing apparatus was significantly affected by speed and optical
device (Prob F < 0.05). Laser diode was found to give lowest error at every speed (at the speed = 2.20 m/min,
error = 3.1% CV = 0.8%). For the testing apparatus using clock circuit and a counter in place of computer
programming, the laser diode could measure fruit diameter at averagely 0.4% error at 2.20 m/min.

b) This thesis was to design construct test and evaluate a laboratory scale prototype of tangerine sizing
machine using laser diode. The machine comprised conveyor made of 3 layers thick rubber (20 cm. wide by 3 m.
long) powered by ¥ HP electric motor, motor speed regulator and 10:1 gear reducer. Size detector was consisted
of 630 nm. laser diode (0.1 mW) as transmitter and phototransistor as signal receiver. Sizing mechanism
comprised microcontroller (No. AT89S8252) 8 bits, voltage comparator and oscillator (70 Hz).

Sizing tangerine into 5 different sizes (ie. No. 00 average diameter (I) =73.5 mm.), No. 0 ((1) =67 mm.),
No.1 () = 60 mm.), No. 2 (¢ = 54 mm.), No. 3 () = 48 mm.) at 7 levels of velocity V (5, 10, 15, 20, 30, 40, 50
m/min) resulted in sizing error C, ranging from 4.4-20%. C, varied as conveyor velocity. Suitable C, (5.4%)
probably occurs at V = 20 m/min, thoughput capacity = 430 kg/hr and sizing efficiency = 94%.

Engineering economic analysis revealed that hiring the sizing machine at the rate of 0.1 baht/hr. for 240

hr/year would give cost-benefit ratio = 89.04 ton/year. And interest rate of return = 7 month.
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