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Development of solar rotary dryer combined with a heater system by utilizing the roof
of house as a solar collector for paddy drying
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Abstract

Paddy moisture reduction is an important post-harvest management process for the maintenance of good-quality paddy.
However, the traditional methods for reducing moisture in paddy often face several problems. Therefore, this research
aims to solve such a problem by developing a solar rotary dryer combined with a heater system that utilizes the roof of
a house as a solar collector for paddy drying and by studying the efficiency of the dryer. The main components of the
dryer included: 1) rotary dryer, 2) roof of the house as a solar collector, 3) a 700-watt heater, and 4) a controller unit.
The initial moisture content of the paddy was approximately 33% d.b. The drying experiment was conducted until the
final moisture content reached approximately 16% d.b. In each experiment, approximately 300 g of paddy was dried
at temperatures of 55, 60, and 65 °C. The results of the research are as follows: The drying time ranged from 3.75

to 4.92 hours, and the electrical energy used ranged from 13.20 to 16.64 kW-h. The drying rate (DR) values ranged
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from 0.0064 to 0.0113 kg/h, while the specific electrical energy consumption (SEEC) values ranged from 309.64 to
525.78 kW-h/kg. The highest DR and the lowest SEEC at a drying temperature of 65 °C. Drying at 55 °C yielded the

lowest DR and the highest SEEC.

Keywords: Paddy drying, solar-rotary dryer, dryer efficiency, the roof of the house as a solar collector
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Table 1 The drying time and electricity consumption.
Temperature Drying time Electrical Energy
(°C) (h) (kW-h)
55 4.92+0.38" 16.64+1.16°
60 4.25:0.43% 14.4241.31%
65 3.75£0.43° 13.20£1.31°

Note: Means with different letters indicate significant differences at
p<0.05.
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Table 2 The analysis of DR and SEEC values.

DR SEEC
Temperature (°C)
(kg/h) (kW-h/kg)
55 0.0064 525.78
60 0.0097 346.59
65 0.0113 309.64

Note: Means with different letters indicate significant

differences at p<0.05.
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