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For the purpose of designing energy-saving houses using renewable energy,
intelligent thermal performance-variable system (the air circulation type) is developed, that can
naturally cool and dehumidify in the summer and collect solar energy in the winter by utilizing the
thermodynamic potential difference between indoors and outdoors. We demonstrated its temperature and

humidity control performance and energy saving effect. First, the basic concept of this system was
theoretically constructed by expressing the coupled phenomenon of heat, moisture, and air as an
energy flow according to nonequilibrium thermodynamics. Next, through model experiments in the
environmental test room, field experiments using full-scale houses, and numerical simulations, the
excellent constant temperature and humidity performance of this system and the effect of reducing
sensible and latent heat loads were clarified throughout the year.
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