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In the past 20 years, the number of passive and low-energy architecture (PLEA) buildings
worldwide has increased considerably, and it is necessary for occupants to select appropriate
environmental adjustment controls. The type of control depends on the local climate, the
thermal performance of the building, and the physical condition of the occupants, and thus
it is difficult for occupants to judge and adjust the thermal environment.

This research focused on the relationship between the thermal environment in PLEA and
its association with occupants’ thermal environmental adaptation based on their cognitive
temperature. The occupants’ thermal environmental adaptation consists of physiological,
psychological, and behavioral adaptations, and is influenced by personal thermal history
and lifestyle. The purpose of this study was to propose effective promotional methods for
helping building occupants live comfortably through thermal environmental adaptation
based on their cognitive temperature.

The effects of three methods for eliciting thermal environmental adaptation were
investigated. The first is providing information that contributes to the decision on whether
to use air-conditioned heating. The second is living environmental education, in which
interest in PLEA is cultivated. The third is cognitive temperature checking. In this research,
cognitive temperature refers to the self-reported temperature in response to the
question“What do you think the current temperature (°C) is?”’According to previous studies,
cognitive temperature is based on a person’s sensory information from the immediate
environment, and their cognitive references to their past experiences and memories. |
hypothesize that daily cognitive temperature checking may be effective in helping cultivate
better perception of the thermal environment.

The thesis contains the following sections.

In Section 1, the background and purpose of this research are described, and the
positioning of this research is clarified with reference to past studies.

In Section 2, I confirm that it is possible to elicit psychological and behavioral adaptation
by providing information. A survey was conducted between 2016 and 2018 at a budget hotel

in Chiba prefecture in which inner windows with double glazing were installed in rooms to



improve to the thermal environment. The installation of an inner window with double
glazing decreased the vertical temperature difference in the room, and the period of heating
utilization was 20% shorter than in rooms without the inner windows. In the rooms where
information was provided via a thermometer indicating the room’s air temperature and a
flyer explaining the heat retention effect of the inner window, many guests decided that
heating was not required or they set the thermostat temperature lower. Consequently, the
guests in the room used the heater 10% less than those in the rooms without the thermometer
and flyer.

Section 3 describes the relationship between the cognitive temperature and the process of
adapting to the thermal environment to confirm whether cognitive temperature checking can
be used to help cultivate better perception of the thermal environment. The field
measurements and survey were performed at a junior high school with 377 students in
September 2017 in Shiga prefecture. Examination of a room cooling by natural ventilation
and a room cooling by air conditioner revealed that the higher the cognitive temperature,
the more students sweated and the number of students who answered “not uncomfortable”
decreased. In the room cooling by natural ventilation, the higher the outdoor air temperature,
the higher the cognitive temperature, and the number of actions for thermal environment
adaptation increased. The students who reported being "not uncomfortable", took " no
additional actions to improve comfort " and had a lower cognitive temperature, indicating
that they had adapted to the current thermal environment.

In Section 4, the effects of living environment education and cognitive temperature
checking on the 198 students who participated in the experiment in Chapter 3 were verified.
After living environment education on the theme of “wind”, and students confirmed that
awareness of “feeling of wind and movement” and “eco-school technology” had increased.
When the students continued the cognitive temperature checking, even in the same thermal
environment, their cognitive temperature approached room air temperature with a smaller
standard deviation every day. This suggests a psychological adaptation by which the number
of discomfort votes decreased.

Finally, the students were divided into two groups: one with many days on which they

gave “uncomfortable” answers about the thermal environment of the classroom (group with



many uncomfortable days) in the cognitive temperature checking and other one with few
days on which they gave “uncomfortable” answers (group with few uncomfortable days).
The differences in the behavioral and psychological adaptations between the two groups
were compared before and after living environment education and cognitive temperature
checking. In the group with few uncomfortable days, the number of actions increased, the
cognitive temperature changed, and the number of answers of “not uncomfortable”
increased. The group with many uncomfortable days and group with few uncomfortable
days showed different reactions to eliciting thermal environmental adaptation in this study.
Further studies will be required to find effective ways of eliciting thermal environmental
adaptation in different types of people.

Section 5 describes the promotional methods of providing information, living
environment education, and cognitive temperature checking.

Section 6 summarizes and concludes the findings of each chapter and discusses future

1Ssues.
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