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Theoretical and experimental study of a field measurement method for the thermal, ventilation,
and air-tightness performance of residential houses
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Synopsis: We have proposed an estimation method based on least squares for the overall heat loss coefficient, equivalent
heat capacity, solar heat gain coefficient, infiltration rate, and effective mixing volume of residential houses. In the method,
two sinusoidal excitations are supplied: electrical heat and carbon dioxide tracer gas. In this paper, we describe
experiments for exploring the optimal excitations. Also the conventional air-tightness measurement method is insufficient
for uncertainty evaluation, we have previously defined a reliability evaluation index called the system identification
premises non-conformance ratio . However, this requires the standard deviations of measurement uncertainties. Here, we
devised a method to estimate these values by using a moving average and verified it. We also investigated the feasibility of
a quadratic equation model that is more rational than the conventional power-law model.
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