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ABSTRACT

The paper discusses the modelling of the thermal storage roof with the air circulation system. In
this system, the fully glazed absorber plate is put on the top of the conventional pitch roof made of
massive concrete and acts as a solar air heater. Solar radiation collected into absorber is stored in the
roof structure by radiation and convection so that it reduces the nighttime heating load through the
roof. Another part of the energy is also transmitted to internal air drawn into the channel and is then
introduced into the room. To analysis the system, the energy balance equations are developed and are
solved using a finite difference method. The calculation results show a good agreement with the
measured ones obtained from our experiments. From the results, it is seen that the thermal storage
roaf with the air circulation system reduces significantly the conductive heat loss compared with that
for the conventional roof and has the instantaneous solar collection efficiency of about 30%.
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