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Abstract

With growing global awareness of environmental issues and the need to protect fragile
ecosystems, designing mountain residential villas with a focus on reducing environmental
impacts has gained significant importance. This study centers on the design of a hypothetical
residential villa in Iran's mountainous regions, employing principles of sustainable architecture,
including the use of local materials, climate-responsive design, and low-energy technologies, to
minimize carbon footprints, preserve biodiversity, and optimize energy consumption.
Mountainous areas, characterized by rugged topography, cold climates, and seasonal
precipitation, require approaches that balance occupant comfort with environmental protection.
The research adopts a mixed-method approach, combining qualitative and quantitative methods,
including field analyses, simulations using tools like EnergyPlus and GIS, and life cycle
assessment (LCA) of materials. Findings indicate that stepped design, local materials such as

stone and sustainably sourced timber, geothermal heating systems, and rainwater harvesting can

reduce energy consumption by up to ¢+7 and environmental impacts by up to ¢o7. This study

provides a practical framework for designing sustainable villas in mountainous regions,

contributing to the conservation of sensitive ecosystems and enhancing residents' quality of life.

Keywords

Sustainable architecture, mountain villa, local materials, energy optimization, climate-responsive

design, biodiversity
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