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Thermal Analysis of Building Based on Lumped Constant System
Hideki KuBoTa, Norihiko KAMATA and Hirotaka Suzuki

Abstract

This paper presents a new approach to predict temperature of building under intermittent heating applying
lumped constant system. It shows that three “time constants”, calculated from thermal capacities and thermal
resistances of the building, characterize the pattern of changing temperature of the building.

The authors give a theoretical basis for applying thermal lumped system to predicting transient temperature
of a massive building using Biot number.

This model includes .three processes; cooling down and heating up of massive materials (walls and slabs),
and warming up of air and furnitures. Cooling process, that is all materials losing heat through windows and
outside walls, and by infiltrating air, has a time constant for a curve of mean declining temperature which
rages from 70 to 300 hours. Through heating, the slabs and walls obtain heat from warm air which has been
controled at the set up temperature. A time constant, for a curve of mean rising temperature of these materials,
rages from 10 to 20 hours. This paper will also show that the temperature of air and furnitures rises to set up
temperature within about two hours after heating started.
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