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"Examining the Application of Modern Technologies in
Architectural Design for Hot and Arid Climates to Optimize
Spatial Efficiency and Achieve Energy Savings"

Abstract

Hot and dry climates, due to their unique environmental characteristics such as high
temperatures, intense solar radiation, and water scarcity, require innovative technologies in
architectural design to achieve thermal comfort, enhance energy efficiency, and reduce energy
consumption. This research aims to examine the application of modern technologies in the
architectural design of hot and dry climates by comparing successful case studies in Iran and
the United States to introduce effective solutions and innovative ideas.

Using a descriptive-analytical research method, this study analyzes case examples such as the
Jame Mosque of Yazd, Yazd Electricity Company Building, and Mehr Housing Project in Iran,
alongside The Bullitt Center, The Sonora Smart Housing Project, and The Tesla Gigafactory in
the United States. The technologies explored include solar panels, natural ventilation systems,
passive heating and cooling systems, and thermal insulation materials.

The findings indicate that these technologies significantly reduce energy consumption,
operational costs, and optimize architectural space performance in hot and dry climates.
However, challenges such as high initial costs and the need for appropriate infrastructure remain
obstacles to implementation. As a result, recommendations to address these challenges and
improve sustainable architectural quality in Iran’s hot and dry regions are provided.

Keywords: Hot and Dry Climate, Modern Technologies, Energy Efficiency, Natural
Ventilation, Sustainable Architecture, Solar Panels
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