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Evaluation of Thermal Performance of a Solar Paddy Dryer with

Auxiliary Heat from Coal Briquette Combustion
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Abstract

Natural convection solar dryer is one of the

conventional types and widely used to dehydrate agricultural
products in Thailand. However, the operation is limited due to the
inconsistency of solar radiation intensity. Consequently, the aim of
this paper is twofold: the first is to develop the new design of
to evaluate its thermal

paddy dryer and the second is



performance. Solar hybrid paddy dryer of 250 kg capacity with an
auxiliary heat from coal briquette combustion is designed in order
to operate all day. It consists of a greenhouse-type solar air
heater, a drying chamber as well as a solar chimney with a
ventilation fan at the top. Combustion stove with an electrical axial
fan acts as an auxiliary heater. During daytime, solar energy is
used to generate hot air in a drying chamber. In nighttime, the
major heat source provided only by coal briquette combustion.
Thermal performance in terms of drying time, drying rate and
dryer efficiency has been investigated based upon field testing
conditions. Experimentation were carried out in December 2002-
February 2003 in Phitsanulok, Thailand. The qualitative analysis
showed that the drying time of traditional sun drying of paddy was
2-3 days in average while drying by a solar paddy dryer with an
auxiliary heat from coal briquette combustion spent 8-12 hours
with 35 %db of initial moisture content. Furthermore, drying rate
was about 1.67 kgH,Og.n/h and the temperature of drying air
was maximum about 41 °C depending on the outdoor condition.

Dryer efficiency was about 10.17 % approximately.
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