IntechOpen

IntechOpen Series
Civil Engineering, Volume 15

Facade Engineering

Concepts, Materials, Techniques
and Principles of Construction

Edited by Silvia Brunoro







Facade Engineering
- Concepts, Materials,
Techniques and Principles

of Construction
Edited by Silvia Brunoro

Published in London, United Kingdom




Facade Engineering - Concepts, Materials, Techniques and Principles of Construction
http:/dx.doi.org/10.5772/intechopen.1007223
Edited by Silvia Brunoro

Contributors
Fabio Conato, Giacomo Di Ruocco, Habtamu Bayera Madessa, Ilaria Spasari, Luca Morganti, Mary Ben
Bonham, Rubén Rodriguez Elizalde, Tatsuhiro Yamamoto

© The Editor(s) and the Author(s) 2025

The rights of the editor(s) and the author(s) have been asserted in accordance with the Copyright,
Designs and Patents Act 1988 . All rights to the book as a whole are reserved by INTECHOPEN LIMITED.
The book as a whole (compilation) cannot be reproduced, distributed or used for commercial or
non-commercial purposes without INTECHOPEN LIMITED’s written permission. Enquiries concerning
the use of the book should be directed to INTECHOPEN LIMITED rights and permissions department
(permissions@intechopen. com).

Violations are liable to prosecution under the governing Copyright Law.

@) |

Individual chapters of this publication are distributed under the terms of the Creative Commons
Attribution 4.0 Unported License which permits commercial use, distribution and reproduction of
the individual chapters, provided the original author(s) and source publication are appropriately
acknowledged. If so indicated, certain images may not be included under the Creative Commons
license. In such cases users will need to obtain permission from the license holder to reproduce
the material. More details and guidelines concerning content reuse and adaptation can be found at
http: /www.intechopen.com/copyright-policy.html.

Notice

Statements and opinions expressed in the chapters are these of the individual contributors and
not necessarily those of the editors or publisher. No responsibility is accepted for the accuracy
of information contained in the published chapters. The publisher assumes no responsibility for
any damage or injury to persons or property arising out of the use of any materials, instructions,
methods or ideas contained in the book.

First published in London, United Kingdom, 2025 by IntechOpen
IntechOpen is the global imprint of INTECHOPEN LIMITED, registered in England and Wales,
registration number: 11086078, 167-169 Great Portland Street, London, W1W 5PF, United Kingdom

For EU product safety concerns: INTECHd.o.0., Prolaz Marije Krucifikse Kozuli¢ 3, 51000 Rijeka,
Croatia, info@intechopen.com or visit our website at intechopen.com.

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library

Facade Engineering - Concepts, Materials, Techniques and Principles of Construction
Edited by Silvia Brunoro
p.cm.

This title is part of the Civil Engineering Book Series, Volume 15
Topic: Construction Engineering

Series Editor: Assed Haddad

Topic Editor: Amin Akhnoukh

Print ISBN 978-1-83635-094-1
Online ISBN 978-1-83635-093-4
eBook (PDF) ISBN 978-1-83635-095-8
ISSN 3029-0287

If disposing of this product, please recycle the paper responsibly.



IntechOpen

intechopen.com

Built by scientists, for scientists

Explore all IntechOpen books







IntechOpen Book Series
Civil Engineering
Volume 15

Aims and Scope of the Series

Civil engineering is a traditional field of engineering from which most other
branches of engineering have evolved. It comprises traditional sub-areas like
transportation, structures, construction, geotechnics, water resources, and build-
ing materials. It also encompasses sustainability, risk, environment, and other
concepts at its core. Historically, developments in civil engineering included tradi-
tional aspects of architecture and urban planning as well as practical applications
from the construction industry. Most recently, many elements evolved from other
fields of knowledge and topics like simulation, optimization, and decision science
have been researched and applied to increase and evolve concepts and applications
in this field. Civil engineering has evolved in the last years due to the demands

of society in terms of the quality of its products, modern applications, official
requirements, and cost and schedule restrictions. This series addresses real-life
problems and applications of civil engineering and presents recent, cutting-edge
research as well as traditional knowledge along with real-world examples of devel-
opments in the field.
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Preface

Facades play a crucial role in architecture, as they represent the building’s image. They also
account for approximately 60 % of a building’s energy consumption and play a crucial role
in meeting energy-saving and carbon reduction targets outlined in recent global policies
on Climate Change.

The building envelope is the boundary between the external and internal environments,
and it is responsible for important requirements, including thermal insulation, thermal
inertia, lighting, weatherproofing, load distribution, and sound insulation. In the last
twenty years, facades have become increasingly complex to meet both structural and
energy efficiency regulations.

“Dynamic”, “smart”, “intelligent,” “climate-active”, and “adaptive” facades using self-
regulating systems to respond to changing light and weather conditions have become more
and more diffuse. Multiple objectives are required for these building systems that concern
the development of innovative design concepts and new technologies.

Therefore, facade systems can play a significant role in developing high-performance
buildings at scale. Key criteria for selecting an appropriate facade system include structural
performance, constructability, cost, and environmental impact.

This book presents a selection of research contributions from international scholars and
fagade experts regarding new strategies, technologies and materials of facade design,

and it is divided into two sections: Section 1, Materials and Techniques, which offers an
overview of the main solutions and fagades applications, by considering glass and opaque
materials and their main characteristics. Section 2, New Technologies, Design Planning and
Tools for Sustainable Design and Energy Efficiency, focuses on innovative solutions and
design procedures to improve global quality, safety, and energy efficiency.

These aspects are investigated through the application of innovative procedures to fulfil new
requirements, the use of smart materials, and the development of innovative design concepts.

The selected book chapters are the result of recent research efforts by several authors, as
well as the support and input from a team of experts on the topic.

I would like to gratefully acknowledge the authors and reviewers for sharing their time
and experience.

Silvia Brunoro

Department of Architecture,
University of Ferrara,
Ferrara, Italy



Edited by Silvia Brunoro

Facade engineering and design is a challenging task that requires the optimal
consideration and addressing of multidisciplinary issues and aspects. Over the past 15
years, Facades have become increasingly complex, with dynamic and smart Facades
able to adapt to changing temperature and lighting conditions. Newly developed
materials and technologies have broadened the scope of Facade functions. This book
presents a selection of research contributions to provide a comprehensive overview of
Facade design, focusing on material analysis, strategies, and approaches for energy-
efficient Facades based on scientific sustainable principles, as well as high-performance
requirements such as fire risk and heat transfer, and environmental design and
process methodologies. Contributions focus on the development of new strategies for
maintaining and designing traditional Facades, as well as the optimal application of
new technologies for modern adaptive Facades and building envelopes.

Assed Haddad, Civil Engineering Series Editor
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