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Optimization of Rough Rice Drying in a Laboratory Scale Infrared-assisted
Vibratory Bed Dryer using PID controller
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Abstract

The combined Far-infrared Radiation (FIR) method was studied to dry rough rice (Oryza Sativa cv. Champa) in a
laboratory scale vibratory bed dryer. Experimental factors included FIR intensity (without radiation as a control, 1000
and 2000 W m) and inlet air temperature (30, 40 and 50 °C). Drying rate, percentage of cracked kernel (PCK) and
specific energy consumption (SEC) were measured and evaluated. Based on the results of experiments, the optimum
drying condition was introduced as FIR intensity of 1000 W m2 and inlet air temperature of 40 °C. In addition, to improve
the performance of the dryer a PID control system was designed. The controller was used the single kernel model to
measure the moisture content of rough rice during drying. Results showed that the control system caused 65% decrease
in SEC, and the MMCG values were diminished correspondingly by 2 to 15%.

Key words: control, drying, single kernel model, rough rice, vibratory bed, far-infrared radiation
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