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In response to the global energy crisis, there has been a growing emphasis on
optimizing energy consumption in buildings, especially their external
facades. This trend has posed new challenges to professionals in the building
industry, whose concern is indoor air quality and effective ventilation. To
address these challenges, the concept of breathing windows has emerged as
an innovative solution, especially when combined with the use of glass
surfaces in buildings. Breathing windows offer the possibility of reducing
energy consumption and providing natural ventilation in spaces. This study
aims to introduce and examine the potential of breathing windows in reducing
energy consumption and providing natural ventilation in double-skin facades.
To achieve this objective, a descriptive-analytical method was used.
Computer simulations were also conducted using the Design Builder
software, and numerical calculations were performed to evaluate the
effectiveness of breathing windows to maximize ventilation. The research
focused on answering the question ‘How does the implementation of
breathing windows affect ventilation in double-skin facades?’. The research
findings indicate that the use of breathing windows featuring double glazing
on both the inner and outer layers, offers significant benefits compared to the
baseline case without double glazing. When combined with facade ventilation
utilizing outside air, breathing windows resulted in a remarkable 26.4%
improvement in the efficiency of double-skin facades. This improvement
primarily reduced energy consumption and enhanced ventilation performance
in the double-skin facade system. In conclusion, breathing windows are
greatly promising for optimizing energy consumption and providing natural
ventilation in double-skin facades. The implementation of breathing
windows, equipped with double glazing on both the inner and outer layers, in
conjunction with facade ventilation utilizing outside air provides substantial
potential for energy reduction and improved ventilation performance. Further
exploration and adoption of breathing windows can lead to more sustainable
and comfortable building environments.

E-ISSN: 2645-372X /© 2023. Published by Yazd University This is an open access article
under the CC BY 4.0 License (https://creativecommons.org/licenses/by/4.0/).

* Corresponding author: Mahnaz Mahmoodi Zarandi

E-mail: m_mahmoodi@iau-tnb.ac.ir

163


https://portal.issn.org/resource/ISSN/2645-372X
https://creativecommons.org/licenses/by/4.0/

