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In the present work an analysis is developed for the calculation of the transient and quasi-steady state daily energy loss from intermittently heated spaces through the ordinary vertical or horizontal structural elements of buildings under the influence of the time-varying meteorological driving forces. The analysis is based on the results from extensive simulations on walls of a broadly varying heat capacity and mass distribution which determines the wall thermal time constant. The effect of wall heat capacity, the spatial distribution of wall mass, as well as the time duration and starting time of the daily heating cycle are investigated on the transient and quasi-steady state daily heat loss from the wall. The influence of various additional parameters, like effective space heat capacity and heating power input are also investigated. Among several other interesting results, which are derived from the analysis, it is worthwhile  to note the considerable increase of transient and significant daily temperature swing when the heat capacity is distributed closely to the room side of the wall, something which increases its forward time constant. It was also found that the heating cycle duration contributes significantly to the reduction of the daily room temperature swing and the transient duration, while a strong dependence was found between forward wall time constant and daily quasi-steady state energy loss almost irrespectively of all other parameters. This confirms that the thermal insulation layer, which usually represents the lowest wall heat capacity region, performs better when it is installed close to the interior side of walls in intermittently heated structures.  

