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Highlights

e Glazing is one of the important indicators of a building's energy efficiency, and extensive research has been done
on it since the last decades.

e This article examines the performance of various window glazing technologies and covers the physical
characteristics of static glazing and dynamic glazing technologies.

e This review emphasizes this general relationship at the design stage so that designers have a broader view of
product selection, as well as sufficient knowledge to ensure various other benefits for improved comfort, reduced
mechanical loads, and improved energy performance.

e Among the main results, we found that, although several advances have been made in this field in the last decade,
more research is needed to develop window technologies that not only have high insulating properties but can also
generate energy.

Extended Abstract

Introduction

Glazing is one of the important indicators of a building's energy efficiency, and extensive research has been done on it
since the last decades. Poorly designed skylights, windows, and glazed surfaces can create an unpleasant environment.
Currently, various types of glazing with different functions are used. The physical properties of glazing affect daylight
quality, thermal properties, and energy-saving potential. This article examines the performance of various window
glazing technologies and covers the physical characteristics of static glazing and dynamic glazing technologies. In
window technologies. In this article, we discuss the relationship between the physical and optical parameters of
different types of glazings and their heat transfer value. In addition, this article also provides readers with a wide range
of information, including new research in glazing technologies. This review emphasizes this general relationship at the
design stage so that designers have a broader view of product selection, as well as sufficient knowledge to ensure
various other benefits for improved comfort, reduced mechanical loads, and improved energy performance. Among
the main results, we found that, although several advances have been made in this field in the last decade, more research
is needed to develop window technologies that not only have high insulating properties but can also generate energy.

Theoretical Framework

The theoretical framework of this study on high-performance glazing technologies centers around key concepts such
as energy efficiency, thermal performance, optical properties, dynamic glazing technologies, and their implications for
sustainability and occupant comfort. It explores how different glazing types can reduce energy consumption by
minimizing heating and cooling loads, evaluated through metrics like U-value, solar heat gain coefficient, and visible
transmittance. Additionally, it examines the interaction of light with glazing materials for enhanced daylighting and
visual comfort, while highlighting advanced systems like electrochromic and thermochromics glazing that adapt to
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environmental conditions. Overall, this framework aims to provide a holistic understanding of how effective glazing
can improve building energy efficiency and support sustainable architectural practices.

Methodology

The methodology of this study on high-performance glazing technologies involves a systematic approach, beginning
with a comprehensive literature review of scholarly articles and industry reports to gather insights on various glazing
technologies and their thermal and optical properties. It includes the collection of data on performance metrics such as
U-value, solar heat gains coefficient (SHGC), and visible transmittance (VT) to compare the effectiveness of different
glazing types. Selected case studies of buildings using advanced glazing systems are analyzed to assess real-world
performance and energy consumption impacts. A comparative analysis evaluates the advantages and disadvantages of
both static and dynamic glazing technologies, while a sustainability assessment measures their contribution to energy
savings and indoor environmental quality. Finally, the study formulates recommendations for designers and architects
to optimize glazing choices for enhanced energy efficiency and occupant comfort.

Results & Discussion

The results of the study indicate that advanced glazing technologies significantly enhance energy efficiency in
buildings, with findings showing that both static and dynamic systems can effectively reduce heat transfer and improve
occupant comfort. The comparative analysis revealed that while dynamic glazing systems, such as electrochromic and
thermochromics options, offer superior adaptability to changing environmental conditions, static systems still provide
substantial thermal insulation benefits. Additionally, the sustainability assessment highlighted the potential for these
technologies to lower carbon footprints and contribute to energy savings. Overall, the study emphasizes the need for
continued research and innovation in glazing technologies to further optimize their performance and integration in
building design.

Conclusion

In conclusion, this study underscores the critical role of high-performance glazing technologies in enhancing building
energy efficiency and occupant comfort. The comprehensive analysis of various glazing systems reveals that both static
and dynamic options offer significant benefits in reducing heat transfer and energy consumption. As the demand for
sustainable building practices grows, the findings advocate for ongoing research and development in glazing
technologies to maximize their effectiveness and integration into modern architectural designs, ultimately contributing
to a more energy-efficient and environmentally friendly built environment.
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