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Abstract

Proportions in architecture have always been of particular importance and are considered one of the main pillars of
building design and construction. Proportion refers to the balanced and harmonious relationships among the different parts
of a building, Throughout architectural history, from ancient temples to modern buildings, proportions have profoundly
influenced architectural identity and, by creating a deep connection between humans and the environment, have provided
lasting experiences for tesidents and visitors. During the Qajar petiod, Kermanshah was one of the most important and
strategic cities in Iran, recognized as a major commercial and economic center, and it contains valuable Qajar-era houses.
This research employs a quantitative approach and a descriptive-analytical method to determine the proportions used in the
construction of courtyards in Qajar-period residential houses in Kermanshah. It seeks to answer the following question:
Which common proportions in Iranian architecture are reflected in the facade walls and courtyard dimensions of historical
Qajar-era houses in Kermanshah? The sampling method used in this study is criterion-based purposive sampling (criterion
sampling), through which eight historical houses were selected. The novelty of this research lies in the lack of previous analyses
of proportions in Qajar houses in Kermanshah, as well as in the use of geometric analysis alongside numerical analysis. Based
on the findings, Qajar-era houses in Kermanshah show a preference for Iranian golden proportions over classical golden
proportions. Architects adopted Iranian golden proportions as the primary standard for constructing traditional houses in
Kermanshah. Among the Iranian golden proportions (square, \ 1.25, \/2, \/3, and \/4), the V1.25 ratio appears in 87% of house
plans, while the 2 ratio appears in 50% of house fagades, making them the most frequently used proportional patterns in the
architecture of Qajar-era houses in Kermanshah. This significant repetition may be important for architects and restorers and
may indicate the compatibility and harmony of these proportions with the culture and architectural fabric of Kermanshah.
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Introduction

Proportions have always played a pivotal role in architecture, serving as one of the core principles in the
design and construction of buildings. The term “proportion” refers to the balanced and harmonious
relationships among different parts of a structure, ensuring that each element relates aesthetically and
functionally to the whole. Throughout architectural history, from ancient temples and palaces to modern
urban buildings, the application of proportions has profoundly influenced the formation of architectural
identity and spatial quality. Proportions create a meaningful connection between humans and their built
environment, facilitating experiences that are both memorable and functional. The study of proportions
is therefore essential not only for understanding architectural heritage but also for guiding contemporary
design practices. Kermanshah, during the Qajar dynasty (1789-1925), was a strategically important city
in western Iran. It was recognized as a major commercial and economic hub with a rich architectural
heritage that includes numerous residential buildings from the Qajar period. These houses, particulatly their
courtyards, reflect a unique combination of traditional Persian architectural principles and local adaptations
to the climatic, cultural, and social conditions of the region. The courtyards served as private open spaces
that provided natural ventilation, daylight, privacy, and opportunities for social interaction, all of which were

carefully designed through the use of specific proportional systems.

Materials and Methods

The aim of this study is to investigate the proportional systems used in the courtyards of Qajar residential
houses in Kermanshah. This study was conducted using a descriptive-analytical method that combined
extensive library research, analysis of cultural heritage documents, and detailed field surveys. The main
research question is: “What proportional systems were used in the design and construction of Qajar
residential house courtyards in Kermanshah?” To answer this question, eight courtyards from different
Qajar houses in Kermanshah were selected for detailed analysis. A criterion-based purposive sampling
method was employed. Measurements of spatial dimensions, facade heights, and relationships among
architectural components were collected through fieldwork. These data were then analyzed to identify the
proportional ratios used in courtyard design. The study also examined historical architectural treatises and
heritage records to understand the theoretical background and cultural significance of the proportions

employed.

Historical and Cultural Context

The Qajar dynasty was a period of significant architectural development in Iran, marked by the continuation
and evolution of traditional Iranian architectural forms. Kermanshah’s strategic location on trade routes
contributed to its architectural prosperity and richness. The residential architecture of this period reflects
a combination of Iranian architectural heritage and local environmental adaptations. Courtyards have been
a central element of Iranian residential architecture for centuries. They serve multiple functions, including
providing privacy, facilitating natural ventilation and lighting, and serving as social spaces for family
gatherings. The design of courtyards is deeply rooted in cultural practices and environmental considerations.
Proportions play an important role in organizing these spaces, ensuring that they are both aesthetically
pleasing and appropriate to their climatic and social context. Traditional Iranian architecture often refers
to the golden ratio (approximately 1.618) as a guiding principle of proportion. However, indigenous
proportional systems, known as Iranian golden proportions, have also been widely used. These systems are
based on mathematical ratios derived from square roots and provide a flexible yet harmonious framework

for architectural design.
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Results

The study of Qajar houses in Kermanshah revealed that Iranian golden proportions were preferred to the
classical golden ratio in the design of these buildings. Architects of this period adopted Iranian golden
proportions as the principal criterion for house construction. Among the Iranian golden proportions (square,
\/1.25, \/2, and \/3), the V1.25 ratio, with a frequency of 87% in plans, and the \2 ratio, with a frequency of
50% in facades, showed the highest occurrence. This finding indicates the harmony of these proportions
with the culture, climate, and architectural structure of Kermanshah. Although the golden ratio was used
in limited cases, such as the plan of the Samadi House and the facade of the Souri House, this suggests
the architects’ willingness to innovate and remain flexible in responding to the specific requirements of
each property rather than adhering strictly to a single pattern. Unlike similar studies that rely solely on
numerical analysis, this study also employed geometric analysis to recover proportions in plans and facades.
Furthermore, the facade was analyzed as a unified whole comprising various elements, including windows,
frames, and openings, while key components such as five-door and three-door elements were selected as
the principal criteria for proportion in the walls. The aim of the research is to identify and analyze the
architectural proportions of Qajar houses in Kermanshah and assess their adherence to Iranian principles.
The findings may be useful for contemporary design aligned with the city’s historical identity and for the
restoration of damaged buildings. Finally, the authors emphasize that the significant recurrence of specific

proportions, such as V1.25 and V2, requires further investigation.

Discussion

This study contributes to a deeper understanding of Persian architectural heritage by highlighting the use
of indigenous proportional systems in a regional context. It challenges the dominance of the golden ratio
in architectural discourse and emphasizes the importance of cultural specificity in design. The findings have
practical implications for the conservation and restoration of Qajar-era houses in Kermanshah. Recognizing
and applying traditional proportional systems can help maintain the authenticity and integrity of these
historic buildings. Furthermore, contemporary architects can draw inspiration from these principles to
create designs that are both respectful of heritage and responsive to local environmental conditions. By
documenting and analyzing these proportional systems, this research also enriches academic discourse
on vernacular architecture and sustainable design. It demonstrates how traditional knowledge can inform
modern architectural practice, particularly in regions facing similar climatic and cultural challenges. The
study underscores the value of integrating historical architectural wisdom with contemporary needs to
foster sustainable and culturally meaningful built environments. Such integration is increasingly important

in the context of rapid urbanization and environmental concerns.

Conclusion

In conclusion, the study of proportions in the courtyards of Qajar houses in Kermanshah reveals a rich
architectural tradition rooted in Iranian golden proportions. In addition to the courtyards, the facades also
follow this tradition. These proportional systems demonstrate a conscious and flexible approach to design
that balances aesthetic harmony with environmental and cultural considerations. The courtyards examined
illustrate how traditional architectural knowledge was creatively applied to produce functional, beautiful, and
contextually appropriate spaces. This research not only enriches academic discourse on Iranian architecture
but also provides valuable insights for the preservation and revitalization of historic urban environments
in Iran. Understanding and appreciating these indigenous proportional systems can inspire architects and

planners to create built environments that respect cultural heritage while meeting contemporary needs.
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Therefore, the Qajar architectural legacy of Kermanshah continues to offer lessons in harmony, sustainability,

and cultural identity that remain relevant for future generations of architects and researchers.
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Figure 1. Method of drawing the golden ratio (Buzjani,
1369)
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Table 2. Characteristics of Qajar houses in Kermanshah, (Heritage Office)
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Table 3. Classification of Qajar houses in Kermanshah
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Table 4. Proportions of Qajar houses in Kermanshah
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Table 5. Proportions of the Iranian Golden Rectangle and Golden Qajar Houses in Kermanshah
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Table 6. Proportions of the main facade of Qajar houses in Kermanshah
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Figure 3. Percentage of proportions in the courtyards of Qajar houses in Kermanshah
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Figure 4. Percentage of proportions in the main facade of Qajar houses in Kermanshah
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