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Utrasonic controller in quality grading of mangosteen by specific gravity

1 o o a
USmassne ldamSaas1s was 9AnA daUsehng'
a a9

Preedawan Chaisrichonlathan' and Chusak Chavapradit1

Abstract

Design of a specific gravity sensor based on the principle of ultrasonic distance measurement was
proposed to assess the quality of mangosteen in the grading system. The specific gravity sensor consists of a
free floating part and a fixed transducer part grabbed by clamp. The floating part was designed to freely move up
and down with respect to specific gravity of grading solution. Reflective ultrasonic transmission modes of the
specific gravity sensor were designed in a closed system to diminish noises. Changing in specific gravity of the
grading solution was simulated by water level and was established by phase difference of ultrasonic signal
through the electronic circuits and PIC microcontroller. The ultrasonic specific gravity sensor could sensitively
control specific gravity value for the grading of mangosteen. Repeatability and accuracy of the ultrasonic specific
gravity sensor were high. Linear relationship between electrical properties and distance of ultrasonic sensor was
obtained with R2 = 0.99, grading specific gravity value could be set between 1.00 to 1.04. Economic analysis
showed the break even point of 32,000 kg. for grading at 200 kg/hr.
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Figure 1 Specific gravity sensor by ultrasonic technique: drawing (a), floating and transducer parts (b) and

completely erecting sensor (c).
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Figure 2 Specific gravity controlling system; (a) tank, (b) pump1, (c) solenoid valve, (d) separating tank, (e)
specific gravity sensor, (f) controlling box, (g) loader motor and (h) pump2
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Figure 3 Phase difference characteristics of specific gravity sensor
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Figure 4 Specific gravity histogram of normal and translucent flesh fruits and percentage normal distribution of

harvested mangosteen fruit
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Figure 5 Controlling circuit board
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