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A Successive Integration Method for the Analysis of
Room Air Temperature or Thermal Load Variations
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Abstract

The authors have proposed a successive calculation method of transient room air
temperature or heating load variations, by utilizing the nature of an exponential function
and the fact the thermal responses of the structure to a thermal input of unit step
function are approximate to the sum of the exponential series.

The distinctive features of this method compared with existing methods are,

1) easiness in treating the problem of multiple rooms.

2) simpler and more accurate in calculations.

3) easiness in treating the problem in systems having columns, beams or walls at
corners, which have to be treated as two dimensional heat flow problems.

4) it is possible to treat problems in systems having non-linear factors such as
ventilation, surface heat transfer coefficient or radiation.

5) it is possible to calculate the influences of temperatures over a long period by
changing 4¢ accordingly, when the daily changes of temperature are not periodic or when
the thermal time constant of the systems is quite large.

It is also applicable to the analysis of integrated thermal characteristics of heating
or cooling systems in its enclosure.
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