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Abstract

This study addresses the topic of designing sustainable buildings using smart
materials, focusing on their applications in improving energy efficiency.
Buildings are among the largest consumers of energy worldwide, which calls for
finding effective solutions to reduce energy consumption and protect the
environment. The importance of this study lies in exploring the role of smart
materials in enhancing the sustainability of buildings by improving their energy
efficiency. Smart materials rely on advanced technologies that allow them to
adapt to different environmental conditions, such as changes in temperature,
humidity, and lighting. These materials, such as smart glass and adaptive
insulation, can reduce the need for energy in heating and cooling processes,
which contributes to reducing carbon emissions. The study reviews many
practical applications of these materials in building design, and explains how
they can be used effectively to achieve sustainability and reduce energy
consumption. The study focuses on presenting an applied study to examine the
impact of smart materials on energy efficiency in buildings, through practical
models and analyzing the results of their use in different contexts. It also
addresses the advantages and challenges that these materials may face in their
wide applications, and the study seeks to provide innovative solutions to
improve energy efficiency in buildings, noting the importance of achieving a
balance between environmental and economic performance. Ultimately, this
study aims to enhance understanding of the role of smart materials in
sustainable building design and drive innovation in the construction sector.
Keywords:

Sustainable buildings, smart materials, energy efficiency, sustainability,
environmental adaptation technologies, smart glass, adaptive insulation.
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