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Extended abstract

Introduction: Today, buildings account for a significant portion of global energy consumption, with a
large amount of energy devoted to heating, cooling, and indoor lighting. Optimizing the use of natural
daylight and controlling solar radiation are among the most effective strategies for reducing energy
demand and improving indoor thermal and visual comfort. Educational buildings, due to their long
operational hours and high dependence on appropriate lighting conditions, require particular attention in
climate-responsive architectural design. In addition, integrating cultural identity into contemporary
architecture can enhance the visual quality of buildings while preserving connections with local
traditions and historical values. Therefore, this research aims to propose a climate-responsive shading

solution inspired by traditional geometric patterns in order to improve energy performance and
environmental quality in educational spaces.

Methodology: This study investigates Imam Musa Sadr Conservatory in Shiraz, Iran, as a case study.
Initially, the existing conditions of the building were analyzed in terms of daylight performance and
shading efficiency throughout different seasons of the year. Ecotect software and the Shade Finder tool
were employed to evaluate solar radiation, shading requirements, and the effectiveness of the current
shading systems. The analysis revealed deficiencies in the existing facade regarding solar control and
indoor comfort. Subsequently, through library studies and field investigations, a new canopy design was
developed for the educational building. The proposed design was inspired by the traditional geometric
motifs used in the doors of Vakil Bazaar in Shiraz and was implemented as an aluminum double-skin
facade acting as a secondary external layer. The environmental performance of the proposed canopy was
then simulated and reassessed using Ecotect software to determine its shading efficiency and climatic
responsiveness.

Results and Conclusion :shading devices on the northern fagade provide only approximately 30% of
the required shading, while the southern facade lacks sufficient solar protection. Simulation results
indicated that the implementation of the proposed double-skin canopy could provide nearly 90% of the

required shading for the building. This significant improvement reduces direct solar penetration,
enhances thermal comfort, and decreases the cooling load and overall energy consumption of indoor
spaces. Furthermore, the incorporation of traditional geometric patterns contributes to strengthening
cultural identity and improving the aesthetic quality of the facade. The study highlights that climate-
responsive double-skin facades inspired by vernacular architecture can serve as an effective strategy for
renovating educational buildings in the hot and dry climate of Shiraz. In addition to environmental
benefits, the proposed approach offers economic advantages through energy savings and contributes
positively to urban identity and architectural character.

Keywords: building optimization, Double-walled building, canopy, Ecotect software
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