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January 12, In recent years, improving energy efficiency in historic buildings while
2026 preserving their heritage values has become a key focus in sustainable
architecture. Building typology, by identifying common patterns, offers an
May 5,2026 | effective framework for assessing energy performance and developing
sustainable solutions. While most previous studies have concentrated on cold
and temperate climates and their architectural forms, this study addresses the
unique structural characteristics of Iran’s historic architecture within its hot, dry
climate. It proposes a regionally adapted, energy-focused typology for historic
buildings in Tehran to facilitate the development of effective energy efficiency
scenarios.

This study employs a mixed-methods approach, comprising two main
components: a qualitative review based on literature analysis and a quantitative
examination of numerical data. Qualitative data were analytically derived from
previous projects to establish the criteria and components for the typology.

Keywords:
E g Quantitative data, gathered from various literature sources, pertain to 310 listed
nergy L g - o

; historic buildings in Tehran. To analyze these quantitative data and uncover
ef;ﬁme‘ncy, hidden patterns, data-driven techniques such as cluster analysis and random
historical | forest were utilized. These methods aimed to identify key factors influencing
building, typology, evaluate their relative importance, and provide a foundation for
Tehran, developing typologies aligned with the architectural characteristics of historic
typology buildings. Based on the adjacency of exterior walls, six main morphological

typologies were identified in Tehran’s historic architecture: Detached (Kushki),
Semi-detached, Central courtyard, Windowless wall, Underground, and Bazaar
types. Using a five-stage process and criteria importance assessment, ten
building typologies were ultimately defined. Two-story and higher detached
buildings from the Pahlavi era, with the highest frequency and weighted share,
are the primary focus for energy management, potentially accounting for over
half of energy savings in Tehran’s historic buildings. Given the adaptability of
the proposed typology method, it can be applied to various cities and climates
across Iran to develop region-specific typologies and enable detailed energy
performance modeling for evaluating energy efficiency interventions.
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