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Reconsideration of the equivalent leakage area and reliability evaluation methods in building
airtightness measurement
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Synopsis: In the Japanese Industrial Standards (JIS), the method for measuring the airtightness of buildings requires a
value to be assumed for the pressure difference Ap before the total equivalent leakage area a4 can be evaluated. The JIS
assume Ap = 9.8 Pa, which gives values of a4 that are larger than those for the simple equivalent leakage area s. If instead
we denote the air density as p and assume Ap =p/2=0.6 Pa, the two leakage areas a4 and s become equal. Also, in
buildings such as wooden houses with a layer of air inside the walls, it is difficult to obtain appropriate results in
part-by-part airtightness measurements. This is because the air-leaking gaps or cracks in the walls are connected by this air
layer, thereby invalidating the premise of the measurements. The discrepancy ratio $ of the measurement premise defined
in our research is able to detect this invalid situation. However, the conventional coefficient of determination of the
least-squares method shows a value close to unity. The proposed evaluation of statistical reliability can be realized by our
developed automatic multiple-measurement system.
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