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The Study and Development of a Machine Employing Infrared for Insect Elimination

Pradit Ramatchina’

Abstract

The study and development of a machine employing infrared in the paddy storage process had an objective of
instantly eliminating and subsequently decreasing existing insects. The machine was developed from an experimental
unit which originally had vertical feeding of the paddy but modified here to have horizontal feeding with the paddy
layer moving and being vibrated on a screen operated by a cam. The infrared heat was provided in a chamber which
was equipped with 3,600 —watt electrical infrared bars.

The experimental results of paddy preheating in order to instantly kill existing insects indicated that for 6 mm
vibration screen height and 60 kg/h feeding rate, giving 3.1 mm paddy layer thickness, the insect death rate was 100 %
at temperature upward of 120 °C. If the layer thickness was increased to 4.5 mm, the temperature had to be upward of
180°C in order to kill the insects 100 %. This was experimented using 1 kg paddy sample and the resulting milled rice
quality for 120 °- 200 °C preheated paddy using the infrared showed no significant variation of head rice yield when
compared to the reference paddy.

The elimination of insects by employing infrared heat for the purpose of subsequent rice storage was
experimented with 10 kg paddy sample, which was kept in a cool storage and contained added insects. The paddy
layer thickness used was 3.1 mm and it was found that a temperature upward of 180 °C would instantly kill the insects
100 %. The subsequent 1-3 month storage of the paddy showed good control, less than 2 %, of surviving insects,
whereas for 1 year storage there were up to 50 % of surviving insects in the first month but decreasing rapidly in the
second month to 1 %. The milled rice quality regarding the head rice yield also had the same trend as for the reference

paddy.

" Doctor of Philosophy (Agricultural Machinery Engineering), Faculty of Engineering, Khon Kaen University.
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