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Highlights

# Thermal comfort in closed interface spaces lacks a dedicated standard, despite their unique characteristics.
# Factors affecting thermal comfort are prioritized as climatic, physical, and psycho-personal.

# Air temperature holds the highest weight among physical factors, surpassing air velocity.

# Design aspects like "building orientation" significantly impact thermal comfort perceptions.

Extended Abstract

Intoduction

Thermal comfort in built environments has long been a focal point in architectural and environmental design studies.
However, closed interface spaces—areas that connect main indoor environments but serve distinct functions—often
lack specific thermal comfort standards. These spaces, prevalent in academic buildings, present opportunities to
optimize energy use and improve user experience.

The absence of established guidelines for thermal comfort in such transitional zones highlights a research gap. Unlike
primary indoor spaces, interface areas accommaodate varying user needs, differing levels of clothing coverage, and
shorter residence times. Consequently, using standard indoor temperature settings may lead to inefficiencies in
energy use and discomfort among occupants.

The current research addresses this gap by exploring factors influencing thermal comfort in closed interface spaces
within hot and dry climates, focusing on academic settings. By prioritizing and analyzing these factors through robust
methodologies, the study aims to provide actionable insights for architects and designers, ensuring these spaces serve
as functional, multi-purpose environments rather than merely transitional zones.

Theoretical Framework

The theoretical framework for this research is grounded in the integration of thermal comfort theories, environmental
psychology, and architectural design principles, tailored to the unique context of closed interface spaces in hot and dry
climates. This framework serves as the foundation for understanding and analyzing the complex interactions between
climatic, physical, and psycho-personal factors that influence thermal comfort.

! PhD Student in Architecture, Department of Architecture, Faculty of Architecture & Urbanism, Isfahan Branch
(Khorasgan), Islamic Azad University, Isfahan, Iran.

Z*Assistant Professor, Department of Architecture, Faculty of Architecture & Urbanism, Isfahan Branch (Khorasgan),
Islamic Azad University, Isfahan, Iran.Correspounding Author, Email: meg.kh@khuisf.ac.ir

3 Assistant Professor, Department of Architecture, Faculty of Architecture & Urbanism, Isfahan Branch (Khorasgan),
Islamic Azad University, Isfahan, Iran.

4 Assistant Professor, Department of Architecture, School of Fine Arts, University of Tehran, Tehran, Iran.



https://usdjournal.daneshpajoohan.ac.ir/
file:///C:/Users/Albaloo/Downloads/Eitaa%20Desktop/meg.kh@khuisf.ac.ir
file:///C:/Users/Albaloo/Downloads/Eitaa%20Desktop/meg.kh@khuisf.ac.ir

Journal of Urban Sustainable Development

Vol. 6, No. 20, Autumn 2025, 35-62

Methodology

This study employs a descriptive-analytical approach to evaluate and prioritize the factors influencing thermal
comfort in closed interface spaces. The research was conducted in three phases:

1. Literature Review and Data Collection
Previous studies and library research provided a foundation for understanding thermal comfort
determinants.

2. Delphi Round-Trip Method
using expert opinions, criteria and sub-criteria were refined through questionnaires and interviews. A
hierarchical experiential model was developed based on these findings.

3. Weighting and Prioritization
Expert Choice software was utilized to assign weights to criteria and sub-criteria. The model's accuracy was
validated by correlating climatic measurements with questionnaire responses.

By integrating qualitative and quantitative methods, this research ensures a comprehensive analysis of thermal
comfort factors, emphasizing their relative significance in closed interface spaces.

Results & Discussion

The findings reveal that factors influencing thermal comfort in closed interface spaces can be broadly categorized
into three groups: climatic, physical, and psycho-personal. Each category includes sub-criteria with varying levels of
impact.

1. Climatic Factors

# Air TemperatureT The . osi infuenllll lccoa, sggifaaanlly impeciing occupanss’ thrrmll prreepooa.

# Humidity Levels: Secondary in importance, contributing to overall comfort but less critical than
temperature.

# Air Velocity: Despite its impact, this factor holds the lowest weight within climatic considerations.

2. Physical Factors

# Building Orientation: Orientation to the sun has a profound effect on thermal comfort.
# Space Configuration: Height, shape, and layout of spaces influence air circulation and heat distribution.
# Interior Finishes: Factors like wall color have a subtle but measurable impact on perceived comfort.

3. Psycho-Personal Factors

# Clothing AdaptabilityO @cupnnss’ bbtttty ooddju. ¢ cocthing for thermal regulation plays a significant role.
# Activity Level: Physical activity alters thermal needs, emphasizing the importance of tailored
environmental settings.

Discussion

The research underscores the necessity of a multi-faceted approach to thermal comfort in transitional academic
spaces. Focusing solely on one factor, such as air temperature, neglects the complex interplay between climatic,
physical, and psycho-personal elements.

Moreover, design features like orientation and space configuration not only improve thermal comfort but also
optimize energy efficiency. These findings suggest that closed interface spaces can be transformed into versatile,
functional areas rather than mere passageways.
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Conclusion

This study sheds light on the intricacies of thermal comfort in closed interface spaces within academic environments,
particularly in hot and dry climates. By identifying and prioritizing factors affecting comfort, the research offers a
pathway to more efficient and user-centered design.

The results demonstrate the dominance of physical factors, with air temperature emerging as the most critical
determinant. Nonetheless, integrating climatic and psycho-personal considerations ensures a holistic approach to
comfort.

Practical implications include the potential to repurpose interface spaces for diverse uses, from study zones to
communal areas, thereby enhancing their functionality and reducing resource wastage. Future research could explore
visual and acoustic comfort parameters, further contributing to the optimization of these unique spaces.
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