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A Technology that Contributes to Office Workers" Well-Being and

Conservation of Energy in Buildings: Fluctuating Air Temperature
Control Based on a Study of Human Response to the Indoor Environment
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As part of our research an experiment was conducted to examine the relationship between the indoor
thermal environment and participants psychological and physiological responses such as thermal sensations,
thermal dissatisfaction, stress levels, and fatigue levels. As a result, it was discovered that the thermal
dissatisfaction rate under cyclic fluctuating temperature control between 26 °C and 28 °C was similar
to or lower than that under constant temperature control at 26 °C, and that stress levels, measured by
the concentration of salivary alpha-amylase, were significantly reduced in environments with fluctuating
temperatures compared with constant temperatures. An actuator gain (AG) cooperative control was designed to
improve the tracking performance of the fluctuating temperature control for use in applications for offices. Its
features are also described.
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