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ABSTRACT

This Thesis describes the study of a solar energy application
in the rice drying process. This included the theoretical and experi-
mental study. Then the mathematical model and the solar rice dryer were

set up in order to compare the modelled and experimental results.

The mathematical model was formulated and then set up in the
form of computer programme. This computer programme was used to predict
the behavier of the rice dryirig. The programme was composed of one main
programme and three subroutines which represented the solar radiation
processor, the flat plate solar collector and the drying process

respectively.

The solar rice dryer prototype consisted of the centrifugal fan,
the flat plate solar collector and the drying bin. The collector was one

square meter in area and the bin dimensions were 1 x 1 x 0.60 meter.

The drying air flow rate was fixed at 273.15 cubic meter per hour.
And the drying temperature was about 31.0-40.9 °C. lxperimental results
indicated that the fifty kilograms of rice drying reduced the moisture
content from’21-23 % dry basis to 16.3 % dry basis in approximate of

2.75-4.25 hours. The average rate of moisture content reduction was



1.64 % dry basis per hour.

Comparing results of the experiments and the mathematical model
showed that the moisture content and the rate of moisture content
reduction were slightly different. While the drying tempeﬂgture, the

bin temperature and the average collector efficiency were about the same.

An economic evaluation indicated that the drying cost of the
solar rice dryer was 0.1611 Baht per kilogram of rice. The cost was
0.0135 Baht per kilogram of rice higher than that of the rice dryer
using Diesel fuel which developed by Ministry of Agriculture and Co-

operative.
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