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Abstract

Increasing world population and changes in consumption patterns have increased energy demand. Most
of this energy is provided by fossil fuels which not only they cause environmental issues but also are
depleting. One of these renewable energy resources is solar energy. Therefore, different technologies
are used to take advantage of solar energy. One of the useful technologies is air-type flat plate solar
collectors used for heating houses and greenhouses and drying food or industrial materials. In this
research in order to evaluate and optimize solar energy usage, three air-type flat plate solar collectors
were designed and fabricated. In two of these collectors, two flat and V-shape obstacles were mounted
on a MDF plate with an angel of 45 degree and these plates were fixed at 4 cm under absorber plate. In
addition, the obstacles had 5 cm width and 3.2 cm height. The third collector had no obstacle. For
measuring the temperature in different parts of absorber plates and each collector obstacles plate,
eighteen LM35 sensors were used. Inlet air mass flow rate prepared by a fan with a flow rate of 0.032
kg/s. Results showed that collector efficiency for the flat obstacles was more than that of two other
collectors. The peak efficiency at solar noon (around 1 pm) in the flat type collector in comparison with
the simple and V-shaped collectors were more than 20% and 11.2%, respectively. In addition, the peak

efficiency of the V-shaped type collector was more than 7.3%, compared to simple type collector.

Keywords: Air solar collector, Collector efficiency, Collector with obstacles
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