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Japanese government recommends high indoor temperature setting in summer for saving energy on
air-conditioning. However, high indoor temperature must cause low occupants’ productivity. In order to satisfy
both energy saving and high occupants’ productivity, new air-conditioning concept is necessary. The present
study focused on active swings of indoor temperature, and carried out two subjective experiments to
investigate their effects on occupants’ arousal state and work performance.

The first experiment investigated the effect of a temperature swing between 25°C and 28.5°C in 30 min
periods, whose rapidity of temperature rising and falling were identical. The results showed that the
temperature swing brought Energetic Arousal (EA) to be medium level between those in constant temperature
cases with 25°C and 28.5°C, and Tense Arousal (TA) to be lower level than that in the 28.5°C case and the
same level as that in the 25°C case. Subjects’ work performance in the temperature swing case was medium
level between the 25°C and 28.5°C cases, and it could be explained by the results of EA and TA. These
findings did not confirm any advantages of the temperature swings to constant temperatures.

The second experiment investigated how each of temperature risings or temperature fallings affects to
subjects’ arousal state. The temperature was changed from 23°C to 29°C or opposite, and the time rate of
change was set at either 0.15°C/min or 0.3°C/min. The results showed that both of temperature rising and
falling brought TA to be lower. In addition, if the temperature rising was rapid or temperature falling was slow,
they brought EA to be higher. From these findings, it was inferred that a periodic temperature change with
rapid rising and slow falling has better impacts on occupants’ arousal as well as work performance than a
constant temperature setting. Therefore, such active swing control has a possibility to achieve both saving
energy and high occupants’ productivity.




