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Abstract

Applying solar collectors is one of the most popular methods for using solar energy. In
this work a flat plate solar air collector was investigated under direct solar radiation
consisted of slatted and flat plate glass cover, perforated absorber aluminum sheets
(porosity 0.0314 and absorber thickness of 2.5 mm). The effect of cover type on
absorber efficiency of collector was evaluated. Six levels of air mass flow rates (0.0056
to 0.0385 kg m? s were adopted. The tests were conducted in three replications on
very clear sky days during 11 to 13 O ‘clock (average solar energy was reported to be
1040 Wm™ during this interval). The experimental results show the validity of this
theory that thermal efficiency of collector increases by Changing the type of glass cover
from flat cover to slatted one. The experimental results showed that thermal efficiency
of collector is approximately equal for two species of cover at lower air mass flux (less
than 0.01 kgm™s") which result in cover type does not affect on thermal efficiency in
this rate of air mass flux. Minimum and maximum efficiency variation on solar
collector with slatted glass cover is more than it on flat cover at higher air flow rates.
This solar air heater can be effectively used for drying agricultural products, heating
urban and rural homes, space of greenhouse an livestock areas.

Keywords: Flat plate solar air collector, porous metal absorber, slatted cover.
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