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Thermal comfort plays a vital role in the quality of life and satisfaction of users of
urban spaces, especially in historical areas with specific climates. The historical area
of Kashan, with its unique characteristics, hosts both tourists and local residents.
However, the difference in the interaction, duration of presence, and adaptation
patterns of these two groups can affect their perception and experience of thermal
comfort in the environment. Using survey and field methods, this article compares and
evaluates the feeling of thermal comfort of local residents and non-local tourists in the
historical context of Kashan based on global standard indicators. This research was
conducted for 14 days from the beginning of Shahrivar 1403 with the participation of
two groups of local residents and non-local tourists in the historical context. During
this period, after conducting library studies and physical presence in the context, 384
residents and tourists responded to questionnaires related to thermal and
environmental conditions. At the same time, climatic parameters such as temperature,
humidity, and air flow speed were recorded. Then, the rate of clothing and metabolism
were calculated using Deltalog10 software. After collecting and analyzing the data
with SPSS27 software, the equations of thermal comfort indices (PMV-PET-SET-
UTCI) were determined based on the respondents' opinions with RayMan software.
The findings showed that based on the PET, UTCI, and SET indices, both local
residents and tourists experience thermal comfort at slightly higher temperatures than
the standard. Also, based on the PMV index, local residents felt thermal comfort in the
range of 26.62 to 30.79 degrees Celsius, but this index could not be relied upon for
tourists due to the lack of a significant relationship with temperature. The results
showed that the thermal comfort needs of local residents and tourists in the historical
spaces of Kashan are different. Tourists generally prefer cooler temperatures, while
local residents, due to their adaptation to the regional climate, tolerate a wider
temperature range and have a different comfort point. This emphasizes the need for
flexible and multipurpose design in historical contexts, taking into account the
different needs of these two groups.
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1. Introduction

Environmental comfort, particularly thermal comfort, is a decisive factor in citizens' use of urban public spaces,
making the design of climate-resilient spaces essential. This element not only enhances the quality of urban
environments but also increases public presence and satisfaction (Majidi et al., 2022; Fatahi, Nasrullahi, et al.,
2021). In historic districts, where architectural density and tourist attraction are high, ensuring thermal comfort is
particularly crucial, as it directly impacts the well-being of both residents and visitors (Tian et al., 2022; Aycam et
al., 2020). Moreover, optimal thermal conditions significantly improve tourists' experiences in heritage sites
(Nasrollahi et al., 2017). Perceptual differences in thermal comfort between locals and tourists are especially
pronounced in historic urban fabrics. Due to long-term climatic adaptation, residents exhibit higher tolerance levels
than visitors (Tian et al., 2022). These variations stem from both objective factors (temperature, humidity, wind
speed) and subjective perceptions (individual thermal sensations and preferences) (Ma et al., 2023). Additionally,
prolonged residency and cultural background shape thermal perception, with non-native tourists being more
sensitive to ambient temperature fluctuations (Asif et al., 2022; Cheraghi et al., 2024). Culture plays a pivotal role
in thermal comfort perception, as clothing habits, technological adaptations, and social customs influence how
individuals respond to environmental conditions (Nasir et al., 2012). Different societies react to climatic changes
based on their cultural values (Eisler et al., 2003; Stehr & Von Storch, 1995).

In Iran, historic urban areas like Kashan face the challenge of reconciling differing thermal perceptions
between residents and tourists. Previous studies have often overlooked the distinct needs of these two groups,
whereas urban design must cater to both. This study employs a comparative analysis of thermal indices (PMV,
PET, SET, UTCI) to evaluate significant differences in thermal perception between native residents and non-native
tourists, proposing actionable strategies for enhancing environmental quality.

2. Literature Review

The perception of thermal comfort varies significantly between local residents and non-native tourists in historic
urban environments, a distinction that carries important implications for urban design and heritage site
management. Recognizing these differences enables the creation of spaces that better accommodate diverse user
needs, ultimately enhancing visitor satisfaction and supporting sustainable cultural tourism - a critical factor in
preserving valuable heritage sites (Salata et al., 2017; Naheed & Shooshtarian, 2021). Recent research has
identified several key dimensions of this thermal perception gap. Local residents, through prolonged exposure and
gradual acclimatization, develop greater tolerance to regional climatic conditions compared to temporary visitors
(Salata et al., 2017). This adaptive capacity manifests in measurable differences: studies using the Physiological
Equivalent Temperature (PET) index reveal that local residents typically report neutral thermal comfort at higher
temperatures (17.3°C) than tourists (15.5°C), while simultaneously demonstrating a narrower range of acceptable
conditions (Tian et al., 2022). Cultural background emerges as another significant factor influencing thermal
perception. Comparative studies demonstrate that tourists from different geographic origins exhibit varying
degrees of heat tolerance. For instance, European visitors showed significantly higher heat acceptance (36.8%)
compared to Australian (12.2%) and Chinese tourists (7.5%) when exposed to temperatures exceeding 40°C (Lam
et al., 2018). These variations underscore the complex interplay between climatic expectations, cultural norms,
and physiological adaptation in shaping thermal comfort experiences. The physical characteristics of historic urban
spaces further compound these perceptual differences. Research conducted in prominent European historic squares
(Seville's Plaza Nueva and Madrid's Santa Ana) revealed that only 28-38% of tourists reported satisfactory thermal
conditions during peak summer heat, despite environmental simulations indicating an apparent comfort range of
24.5-30.87°C (Karimi et al., 2022). This discrepancy highlights the particular challenges faced by temporary
visitors in adapting to local microclimates, especially in stone-dominated urban fabrics that exhibit significant
thermal inertia.

Extensive empirical research in environmental psychology and architectural science has established that
human perception of thermal comfort is fundamentally shaped by three interrelated determinants: climatic
adaptation, cultural conditioning, and behavioral patterns. These factors assume particular significance in historic
urban fabrics that simultaneously serve as living communities for indigenous residents and cultural destinations
for transient visitors. This investigation focuses on the historic fabric of Kashan as a paradigmatic case study,
representing the challenges inherent to desert climate urban heritage. The city's architectural legacy, particularly
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its sophisticated passive cooling systems, presents unique opportunities to examine the interplay between
traditional climate-responsive design and contemporary comfort requirements.

3. Methodology

This study adopts a rigorously mixed-methodological lens to deliver a comprehensive, context-sensitive account
of human thermal perception within the historic fabric of Kashan. By integrating an exhaustive systematic
literature review with an extensive field campaign, the research advances beyond isolated climatic measurements
toward a nuanced socio-environmental synthesis. Sampling followed a stratified strategy derived from Cochran’s
formula, yielding a representative cohort of 384 individuals 192 long-term residents and 192 non-local visitors to
ensure statistical power for comparative analyses of perceptual divergence across demographic and cultural lines.
Fieldwork was executed during peak heat-stress windows, systematically capturing key microclimatic variables
air temperature, relative humidity, wind speed, and mean radiant temperature via calibrated DeltaLog-10 data
loggers. These objective records were temporally synchronized with subjective evaluations elicited through the
ASHRAE 2020 thermal-comfort questionnaire, which required an average completion time of ten minutes under
shaded conditions to minimize response bias. Concurrently, individual metadata gender, stature, body mass, age,
birthplace, current residence, and educational attainment were logged alongside clothing insulation (clo) and
metabolic rate (met) to control for personal moderators of thermal sensation. Results identify clothing level as a
pivotal determinant: higher insulation consistently amplifies perceived warmth. Skin-surface temperature was non-
invasively measured with a TCE-1326/1327 infrared thermometer, while ambient COLlconcentrations were
monitored in real time with a Fluke 975 AirMeter, enabling triangulation between physiological response,
environmental condition, and self-reported comfort. This integrative protocol delivers a high-resolution mapping
of the dynamic interplay between subjective perception and objective microclimate in Kashan’s historic urban
realm.

4. Results

This comprehensive study meticulously examines the notable disparities in thermal perception and satisfaction
levels between local residents and non-native tourists within the historic urban spaces of Kashan, with the research
findings revealing fundamentally different thermal comfort responses between these two distinct groups that
primarily stem from their unique physiological and cultural adaptations to the regional climatic conditions.
Regarding thermal perception and satisfaction metrics, the local residents reported 56% feeling "warm" and 72%
experiencing "very hot" conditions, yet paradoxically demonstrated remarkably high satisfaction levels with 57%
being "very satisfied," 17% "satisfied," and only 2% expressing dissatisfaction, while in striking contrast, the non-
native tourists showed 70% neutral thermal perception and 41% warm sensation, but exhibited significantly lower
satisfaction levels with merely 3% being "very satisfied" compared to 25% feeling "somewhat dissatisfied" and
19% being outright "dissatisfied.” The thermal preference analysis uncovered that 81% of locals preferred
maintaining current temperatures whereas 77% of tourists desired cooler environments, with this pronounced
divergence primarily stemming from residents' long-term acclimatization to local conditions versus tourists'
differing expectations derived from their non-native backgrounds. The examination of key thermal comfort indices
revealed that for the PMV index locals showed higher mean values (35.76 vs. 34.57 for tourists), while for the
PET index the comfort points differed slightly (30.07°C for locals vs. 29.99°C for tourists) yet tourists exhibited
broader temperature tolerance ranges, and regarding the SET and UTCI indices the locals displayed greater thermal
sensitivity to fluctuations while tourists demonstrated wider adaptive ranges to varying thermal conditions. The
conclusive findings clearly indicate that long-term climatic adaptation endows local residents with superior
flexibility in handling temperature variations whereas non-native tourists exhibit heightened sensitivity to thermal
changes, and furthermore the results strongly suggest that current thermal comfort standards may require careful
recalibration to better account for cultural and climatic adaptation factors specifically in tourist populations.
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5. Conclusion

This comprehensive study systematically examines the thermal perception disparities between local residents and
non-native tourists in Kashan's historic urban fabric, revealing fundamentally different thermal comfort responses
stemming from distinct physiological and cultural adaptations to regional climatic conditions. The research
demonstrates that while 72% of local residents described their environment as "very hot,” only 28% of tourists
reported similar sensations, highlighting residents' physiological adaptation achieved through metabolic changes,
behavioral adjustments, and traditional clothing patterns. Paradoxically, despite experiencing greater heat
sensation, local residents showed higher satisfaction levels (57% "very satisfied") compared to tourists, indicating
cultural internalization of these conditions as part of their identity versus tourists' different comfort expectations.
The study found 81% of locals preferred maintaining current temperatures while 77% of tourists desired cooler
environments, presenting significant challenges for architects and urban designers that necessitate multi-layered
design approaches incorporating movable shading systems, naturally ventilated semi-open spaces, and localized
cooling features. Analysis of thermal indices (PMV, PET, SET, and UTCI) demonstrated tourists' wider tolerance
ranges (3.03°C difference in PET index) and lower sensitivity to temperature fluctuations, revealing the
inadequacy of current thermal comfort standards for evaluating tourist experiences and indicating these metrics
require revision to incorporate cultural and psychological factors. The research holds theoretical significance by
confirming cultural influences on thermal perception, methodological importance through revealing the need for
composite indices considering both physical and cultural parameters, and practical value by proposing
differentiated climate-responsive design strategies. Future research should investigate relationships between length
of stay and thermal adaptation, educational impacts on thermal experience, and passive thermal regulation
strategies for historic urban fabrics. Ultimately, this study advocates for a human-centered design paradigm that
harmonizes technical thermal comfort parameters with socio-cultural dimensions, carefully considering both
residents' needs as cultural heritage custodians and tourists' expectations as visitors to improve quality of life,
enhance visitor experiences, and ensure long-term sustainability of these valuable historic spaces through
integrated solutions respecting local adaptations while addressing visitor requirements. The findings provide a
comprehensive framework for developing thermally comfortable yet culturally sensitive environments in heritage
contexts, bridging the gap between technical standards and lived experiences through evidence-based design
recommendations grounded in empirical data and theoretical understanding of thermal perception dynamics.
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