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49306202 : MAJOR : PHYSICS
KEY WORD : SOLAR ENERGY/SOLAR DRYER/GREENHOUSE DRYER

CHANOKE SRITUS : AN INVESTIGATION OF THE PERFORMANCE OF A LARGE-
SCALE GREENHOUSE SOLAR DRYER USING POLYCARBONATE COVER. THESIS
ADVISOR : ASSOC.PROF.SERM JANJAI,Ph.D. 98 pp.

In this work, the performance of a large-scale solar greenhouse dryer was
investigated. The dryer consists of a parabolic roof structure covered with polycarbonate
plates on a concrete floor. The dryer has the width of 7.5 m and the length of 20.0 m with the
loading capacity for fruit and vegetable of 1 ton. Nine 15-watt dc fans power by three 50-w PV
module were used to ventilate the dryer. To investigate the performance of this solar
greenhouse dryer for drying banana and coffee, experimental runs were conducted. Of which
one experimental run was conducted for drying banana and another five experimental run
were conducted for drying coffee. The drying air temperature varied from 45 °C to 60 °C
during drying banana while it varied from 45 °C to 55 °C during drying coffee. The drying time
of banana in the solar greenhouse dryer was 5 days, whereas 7 days are required for natural
sun drying under similar conditions. The drying time of coffee in the solar greenhouse dryer
was 2 days, whereas 4 days are required for natural sun drying under similar conditions.
Good quality dried products were obtained. A system of partial differential equations
describing heat and moisture transfer during drying of banana and coffee in the solar
greenhouse dryer was developed and this system of non-linear partial differential equations
was solve numerically using the finite difference method. The simulated results agreed well
with the experimental data for solar drying of banana and coffee. This model can used to
provide the design data and is also essential for optimal design of the dryer for different
climate conditions.
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