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Objective: The growing energy demand in the building sector, coupled with the
intensifying effects of climate change, highlights the importance of considering the factors
that influence energy consumption in buildings. Occupant behavior has been recognized as
a critical factor that can either exacerbate or mitigate building energy demand. This study
aims to examine the role of thermal behavior in shaping energy consumption patterns, with
a particular focus on achieving thermal comfort and promoting adaptation to climate
change.

Method: This study takes a quantitative approach, using a survey-based field study to
investigate thermal comfort and prioritize occupant thermal behaviors. Data were collected
using structured questionnaires targeting subjective comfort assessments and behavioral
preferences. The collected data were analyzed using correlational analysis of the variables,
complemented by descriptive analytical inference to extract meaningful patterns and
relationships.

Results: According to the ASHRAE standard, 49% of respondents preferred the neutral
temperature, while 90% reported being within the comfort range, which spanned from
slightly cool to slightly warm. The neutral temperature identified in this study was 23.9 °C,
and the acceptable thermal range for residents was determined to be between 19 °C and
28.8 °C. In terms of thermal preference, 59% of participants expressed no desire for
change, while 27% preferred a warmer indoor environment and 14% a cooler one.
Behavioral strategies such as using heating systems, wearing warmer clothing and moving
to warmer areas were identified as the primary adaptive behaviors, highlighting the
significant role of occupant behavior in influencing energy demand to achieve thermal
comfort.

Conclusions: The observed extension of the comfort range beyond standard values
indicates the substantial influence of occupant behavior on energy consumption patterns.
Accordingly, engaging residents to adjust their behaviors can enhance resilience to future
thermal conditions, improve thermal comfort and contribute to effective energy balance
management in buildings by leveraging adaptation opportunities. Therefore, integrating
behavioral considerations into building design and operational strategies is essential to
mitigate energy demand and support sustainable adaptation to climate change.
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Introduction
Climate change is inevitable, and contemporary buildings are increasingly unable to respond

adequately to these changes. Adaptation to climate change is thus regarded as one of the
primary solutions. Often overlooked in this context is the role of occupant behavior within
buildings. Therefore, reassessing and evaluating user behavior, as the main energy consumer
within buildings, appears essential. While occupant behavior in buildings is predominantly
passive, transforming users into active elements within buildings is necessary for effective
adaptation to climate change. This can offset some of the increase in future energy demand.
Consequently, this research aims to investigate the impact of occupants' thermal behavior on
building energy demand and elucidate how energy demand savings might be achieved in
future climatic conditions.

Method
This research is quantitative. A cross-sectional thermal comfort assessment was conducted

involving 164 residents from typical apartments in medium-density areas of Tehran. Data on
individuals' thermal sensations and behavioral priorities for achieving comfortable conditions
were collected through field surveys and questionnaires. Linear regression and correlation
analyses were employed to examine relationships between environmental variables, alongside
descriptive and inferential statistics, to determine behavioral priorities related to thermal
comfort.

Results
The study was conducted with 164 residents living in 76 apartment units in middle-income

districts of Tehran. Among the participants, 93 were female and 71 were male. The minimum,
maximum and mean values of the measured environmental parameters are shown below:

- Outdoor air temperature: 0°C (min), 20°C (max), mean 9.71°C

Indoor air temperature: 18.5°C (minimum), 29°C (maximum), mean 23.81°C

- Indoor relative humidity: 11.6% (minimum), 60% (maximum), mean 30.48%

- Mean radiant temperature (MRT): 14.07°C (minimum), 30.4°C (maximum), mean 23.61°C.
Thermal sensation and thermal preference

The results revealed that 59% of individuals prefer neutral thermal conditions, 27% prefer
warmer environments and 14% prefer cooler environments. Additionally, 49% of individuals
preferred neutral temperatures, with 90% of respondents within the comfort zone. The
identified neutral temperature was 23.95°C, with an acceptable range of 19.09°C to 28.80°C.
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Comparison between AMV & PMV

Given that the standard thermal comfort range in Iran is 21°C to 25°C, the findings
demonstrate deviations of 1.91°C below and 3.80°C above this range. This highlights
variations in the energy required to achieve comfort.

Behavioural patterns

The most important behavioral priorities identified were the use of heating systems, wearing
warmer clothing and moving to warmer areas. This emphasizes the critical role of reactive
behaviors in modulating energy demand.

Conclusions
This study examined the impact of thermal behavior on energy demand and thermal comfort

conditions in residential apartments in the context of future climate change. Comfort ranges
and neutral temperatures were determined, and behavioral patterns during cold seasons were
analyzed. Given the inadequacy of current building envelopes and mechanical systems, which
result in significant energy losses, it is essential to activate occupants' adaptive behaviors.
Improving building envelope conditions and mechanical systems alone, without addressing
occupant behaviors, will not adequately meet future climatic challenges. The findings
emphasize the importance of raising awareness of climate change and future energy
imbalances, encouraging occupants to be more aware of the impact of their thermal behaviors
on comfort conditions and highlighting opportunities for adaptation in future building designs
to improve occupants' adaptability and resilience to future temperature conditions.
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