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Design of a Forced Convection Solar Dryer for Leafy Vegetables and

Evaluation of the Solar Energy Collector Performance

A. Soheili Mehdizadeh, A. R. Keyhani, K. Abaspour Sani and A. Akram

Leafy vegetables having high moisture content and delicate tissues are highly susceptible.
Drying these kinds of vegetables by industrial dryers or conventional methods causes
quality loss, microbial contamination and crop waste. These problems along with the need
to utilize fossil fuels economically, emphasizes the usage of a solar dryer for vegetables.
The designed solar dryer was a distributed (indirect) forced convection type with the
capacity of 10 kg fresh leafy vegetables per day in a summer day in Karaj. Region the solar
radiation and meteorological data of Karaj along with psychrometric chart were used in
calculations. For displacing the required air in the dryer, a small fan working with the city
electrical outlet was used. Heating the air was accomplished using a fin type flat plate solar
collector with a net area of 1.83 m” The drying chamber had two trays with dimensions of
1x0.5 m. Evaluation of the solar collector was carried out in late November 2004. In a
series of tests and calculations, heat losses, overall efficiency and the effect of fins were
evaluated. About 82% of total heat losses were via the cover plate and about 7% of collector
useful energy was increased by each fin. Regarding the high percentage of heat loss from
the cover plate, implementing techniques such as double glazing the cover plate or using
step type cover plate are necessary to reduce heat loss and to increase the overall efficiency

of the collector.

Key words: Collector Efficiency, Distributed Type Solar Dryer, Flat Plate Solar Energy

Collector, Forced Convection



