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The objective of this study was the elimination of paddy insects by infrared radiation. The
study was divided into 1) a principle test for killing insects by hot air 2) a design and construction of a
model for killing insects by infrared radiation and 3) the testing and evaluation of infrared radiation
insect elimination model. Hommari rice, adult Sitophilus oryzae (Linnaeus) and Rhyzopertha dominica
(Fabricius) varieties were used in this study. The percentage insects kill, paddy temperature, paddy
moisture content and quality of milled rice were used as indicators. The results were as follows:

- (1)  Hot air temperature of 45 C and flow rate of 0.54, 1.23 and 1.92 m°/min could not

completely kill insects in one hour, but a high temperature range of 50-70 C could completely kill
insects in the time range of 0.5-6 minutes.

(2)  The principle test for killing insects by hot air in a bulk paddy depth of 10 cm gave the
following results: a temperature range of 50—70°C and flow rates of 0.54, 1.23 and 1.92 m’/min
could completely kill insect, but a hot air temperature of 50°C and air flow rate of 0.54 m"/min

could kill insects by 98%. The hot air temperature range of 50—70°C resulted in the decrease of paddy
moisture content by 0.9-1.69%, head rice decreased by 1.8-11.3%, broken rice increased by 1.9-
10.9% and the whiteness index increased by 2.6-8.8%. But. the total rice was not significantly
different.

(3) The principle test for killing insects by hot air in a bulk pacdy depth of to 10 cm with

the coadition ¢f 50 T top paddy surface teinperature gave the following results: a hot air temperature
of 65—470°C with air flow rates of 0.54-1.92 m’/min could completely kill insects in 7-27 minutes.
The hot air temperature range of 50—70°C resulted in the decrease of moisture content by 0.7-1.3%.
Head rice was decreased by 1.2-3.5%, broken rice was increased by 1.5-4.5% and the whiteness index
increased by 2.2-3.6%. But the total rice was not significantly different.

(4) The test unii of paddy insects elimination model by infrared radiation was

30X30X100 cm paddy flow box. The model consisted of a 1,400 watt infrared heater, a vertical
zigzags sieving chanuel equipped with a paddy flow column and a hopper bin with paddy flow ratc

control rotary valve.
o

(5)  The average air column temperatures of 121, 147 and 133 C were results within

15.5, 19.0 and 17.5 minutes for the open, closed and recycled systems respectively.

(6)  The 100% elimination of insects was found with a paddy flow rate of 80 kilograms per
hour for the recycled system, which could not be used for the open and closed systems. The increased

paddy temperature of 8-13 C and the decreased paddy moisture content of 0.1-0.5% did not effect the
quality of milled rice.



