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Abstract

Traditional houses are largely shaped by climatic adaptation and cultural values, with particular
attention given to internal airflow as a passive environmental strategy. Among their architectural
elements, central courtyards play a critical role in regulating natural ventilation and organizing daily
life. This study investigates the airflow patterns within the central courtyard of the Suzangar House
in Dezful and examines how these patterns relate to cultural characteristics embedded in traditional
architecture. The research aims to evaluate natural ventilation conditions in the central courtyard
of the Suzangar House, selected as a representative example of the Qibla-oriented courtyard house
typology in Dezful, under the influence of prevailing external winds, to analyze airflow behavior and
its cultural implications. This applied, interdisciplinary research employs a mixed-method approach.
Initially, traditional courtyard houses in Dezful were reviewed and classified based on orientation
and typology, leading to the selection of the Suzangar House as the case study. The physical
characteristics of the central courtyard, particularly its orientation, were defined as the independent
variable, while airflow circulation patterns—including velocity and direction—were identified as the
dependent variables. Field measurements were conducted during the testing period using data logger
devices. The collected data were subsequently simulated and analyzed through Computational Fluid
Dynamics (CFD) using Gambit and ANSYS Fluent software, following validation and reliability
assessments. The findings reveal that Dezful’s traditional architecture is distinguished by central
courtyards and spring porches (Baharkhab), with daily activities structured around the courtyard
as a core spatial and cultural element. The courtyard serves multiple functions, including lighting,
ventilation, and social communication. Airflow within the courtyard forms a vortex pattern that
effectively enhances ventilation in the spring porches. Results indicate that a southeast-oriented
building with an approximate east-west elongation is most suitable, as it facilitates airflow without
obstruction. Ultimately, the central courtyard—particularly the spring porch as a climatically
responsive gathering space—emerges as a key symbol of cultural identity. These findings provide
insights for improving natural ventilation performance and informing the design of contemporary
courtyard-based architecture.
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