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THESIS ADVISOR : ASSOC.PROF.SERM JANJAI, Ph.D. 137pp.

In this study, the performance of three large-scale solar greenhouse drying
systems were investigated. Each system consists of a parabolic roof structure covered with
polycarbonate sheets on a concrete floor. The dryer has the base area of 8 x20 m? and the
height of 3.5 m. It has a loading capacity of 1,000 kg of fruits or vegetables. Each system was
equipped with a 100 kW-LPG gas burner for supplying hot air into the dry during cloudy or
raining days. Nine 15-W DC fans powered by three 50-W PV modules were used to ventilate
the dryer. The systems were constructed at Nakhon Pathom (13.96°N, 100.10°E),
Petchaboon (16.40°N,100.98°E) and Ubon Ratchathani (15.37°N, 100.82°E). To investigate
the performance of these systems, the system at Nakhon Pathom was used to dry 3 batches
of tomatoes soaked in sugar solution, the system at Petchaboon was employed to dry 3
batches of flatten bananas and the system at Ubon Ratchathani was used to dry 3 batches of
chillies. Results obtained from these drying experiments show that the drying air temperature
in all drying systems varied from 35°C to 65°C. In addition, the drying time for these products
is 2 — 3 days shorter than that of the natural sun drying and good quality dried products were
obtained. A set of partial differential equations describing heat and moisture transfer during
drying of the tomatoes, flatten bananas and chillies in the solar greenhouse drying systems
was developed and this system of non-linear partial differential equations was solved
numerically using the finite difference method. The simulated results agreed well with the
experimental data for solar drying of the tomatoes, flatten bananas and chillies. This model
can be used to provide the design data for this type of dryer in different climatic conditions.
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