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A single glazed solar air heater with metallic transpired 
absorber for solar dryers

ABSTRACT
Heat losses of all kinds of flat-plate solar air heater occurs mostly  through the 

top of the collector principally by radiation and convection to the exterior 
surroundings. In order to reduce these losses, an air solar collector with a single 
glass sheet  cover and metallic circular hole (transpired) absorber was designed 
and tested experimentally.    The fresh inlet air is introduced through the top of 
the transpired absorber that is heated up in depth by the solar radiation. This 
infiltrating process causes a relatively high convective heat transfer coefficient 
between air and absorber plate and reduces the absorber surface temperature 
which in turn results in declining convection and radiation heat losses between 
absorber and cover.The vertically downward flow of air  through the absorber 
holes also reduces convective heat loss from absorber to cover.       

Three aluminum porous absorber plates (70x106 cm.) were made and painted 
black matt with three different porosities. The outdoor  experiments on the 
collector were conducted with a single glazed and unglazed conditions. The 
porosity of absorber plates were altered in two different ways; changing the hole 
diameter or changing the pitch of the holes. Each experiment was run in three 
replications. Five levels of air mass flow rates (0.0065 to 0.0321 kg/s.m2) were 
adapted. Collected data were: temperature of different parts of absorber plate as 
well as cooling air in different parts just leaving the absorber and at the exit of the 
collector. Air mass flow rate, solar irradiance and pressure drop across the 
collector were also measured.

Referring to the results, it can be shown that the rate of mass flow of cooling 
air, the amount of porosity and inserting glass sheet cover on the top of the 
absorber were effective on thermal efficiency of the collector. Increasing the air 
mass flow rate caused an increase in  thermal efficiency but at higher air flow 
with a diminishing rate. The collector with maximum absorber porosity showed 
thermal efficiency as high as 0.841 at 0.0321 kg/s.m2 mass flow rate, whereas the 
collector with minimum porosity revealed higher efficiency among the others at 
very low air mass flow rate. It can also be illustrated that increasing porosity with 
decreasing the pitch between the holes on the absorber plate is much more 
effective than increasing the hole area. 

Comparing the performance of the collectors with and without the glass cover 
proved that the unglazed collector efficiency was about 27% less than the glazed 
one at the same overall conditions. This reduction can be attributed to higher top 
radiative and convective  heat losses for the unglazed collector.                              

Key words: Solar air heater  porous absorber   drying                                      


