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The smart facade system is known as one of the main elements of the building
envelope with optimal efficiency, which is able to respond to environmental stimuli
and seeks to improve the comfort of residents and optimize energy consumption.
While building design research has addressed the technical aspects and design of
smart facades, very limited historical studies have been conducted on the evolution
of such systems. Therefore, the current research examines the factors affecting the
design and development of smart facades in cities to optimize energy consumption
based on a historical period. This article examines and classifies the effective
historical components in the evolution of the design and development of the smart
facade system using the historical hierarchy method. The effective components in
the form of socio-cultural, technical, political, environmental and economic
categories are caused by revolutionary changes in art, technology and building
construction from the 19th century onwards. The findings showed that the historical
timeline presented in this article is considered as a useful resource for researchers
and educators in research and educational activities. Based on this table, the current
development pattern can be understood and possible future events (trends) can be
predicted. The timeline shows that smart facades can be used in the future on an
urban scale for all neighborhoods of cities, which helps to improve the comfort of
residents and improve energy consumption in cities.
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Introduction

The best time to reduce energy consumption and of course reduce energy consumption costs in the
building is during the initial design of the building. One of the important points that is essential to
observe and consider in optimizing energy consumption in the building is reducing energy
consumption during building operation. In this regard, although clear and accurate information on the
amount of energy consumed in the country's buildings for each of the above purposes is not available,
but studies conducted in other countries indicate that the amount of energy consumed per capita for
hot water, lighting, Appliances and cooking are relatively constant and the amount of energy used for
heating can have a lot to do with how cold the air is. This shows that apart from the fact that the design


https://ses.ut.ac.ir/
mailto:al.zeynaly@gmail.com
mailto:solmazbabazade@yahoo.com
mailto:roghayeh.mehmani@gmail.com
mailto:satarifard.sh@gmail.com
mailto:sollokanehhadis@gmail.com
https://orcid.org/0000-0001-5486-8452
https://orcid.org/0000-0003-4660-8284
https://orcid.org/0000-0003-1737-1855
https://orcid.org/0009-0001-3850-3055
https://orcid.org/0000-0001-6628-5766

200 Journal of Sustainable Energy Systems, Vol. 2, No. 2, Spring 2023

of buildings in different regions must be different to respond to climate changes, it also shows the
importance of urban planning rules and regulations in saving energy consumption. Optimizing the
amount of energy consumption in the building for air heating and cooling is one of the basic issues of
optimizing the energy consumption in the building, which is influenced by various factors such as the
constituent materials and materials, the surface of the external shell of the building, the surface of the
roof, the direction of the building, the properties of absorbing radiation, and active solar systems.
And... they are influential in this field. Therefore, the use of architectural and urban design methods to
save energy and energy consumption in buildings is an important principle and necessity both at the
national level and at the international level. Therefore, at the time of design and before operation,
some principles related to optimization should be observed at different stages.

Methodology

The current research is descriptive-analytical in nature and qualitatively theoretical based on content
analysis. The current research seeks to present a historical study using the historical hierarchy method
to identify and examine the components affecting smart facades in different time periods. A graphical
timeline with historical hierarchy is also prepared to illustrate the components influencing the design
and development of smart facades. The current developments in smart facades shown in this timeline
can be used as a basis for predicting future developments.

Results and discussions

findings According to the findings of the research, the effective components in the form of socio-
cultural, technical, political, environmental and economic categories are caused by revolutionary
changes in art, technology and construction of buildings from the 19th century onwards. Also, the
findings showed that the historical timeline presented in this article is considered as a useful resource
for researchers and educators in research and educational activities. Based on this table, the current
development pattern can be understood and possible future events (trends) can be predicted. The
timeline shows that smart facades can be used in the future on an urban scale for all neighborhoods of
cities, which helps to improve the comfort of residents and improve energy consumption in cities. The
design and development of the smart facade system has occurred in multi-stage processes during the
last seventy years. Historical-cultural evidence shows how the design and development of these
facades were influenced by socio-cultural, technological, political/economic and environmental factors
resulting from revolutionary changes in art, technology and building construction since the late 19th
century. Because there was no historical-cultural comparative analysis of the smart view system, a
graphic historical study was done about it. The components affecting the design and development of
smart facades in relation to energy consumption optimization were identified and discussed. These
components had a direct impact on the design concepts used in the design and development of these
views. Also, the concept of connected smart facades in neighborhoods or smart cities, which can
improve the quality of life and optimize energy consumption, was investigated and showed that in
addition to optimizing and reducing costs and carbon emissions, there are also effects from a cultural
point of view. and has accepted influences based on the culture of societies and has almost adapted
itself to interactive architecture.
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3. Reyner Banham
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5. Cedric Price

6. Electronic Urbanism
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1. Popular Science Magazine
2. Richard Buckminster Fuller
3. Council House Building

4. Showroom Kiefer Technic
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