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Abstract:

Smart technologies play a significant role in achieving sustainability principles, particularly in
the form aspect, which is one of the most affected areas in sustainable buildings. This is
especially true when the form is integrated with smart technologies in external facades or smart
materials. The use of smart envelopes in buildings contributes to improving thermal comfort by

Doi: 10.21608/mjaf.2024.315609.3487 72


mailto:am.mersal@hotmail.com

2025 by Ogmaddl g gl ) daad) - dlad) Alaal) - L5LadY) a glall g g8l g 3 jleadl ddaa

applying multi-target technologies to enhance the interaction between the building envelope
and energy efficiency, thereby achieving sustainability.

This study focuses on the role of smart envelopes in maintaining building and environmental
sustainability. Technology contributes to the development of smart envelopes with
contemporary concepts while preserving identity. Studies have demonstrated proposals related
to smart and interactive building envelopes, making the "smart facade" a central element in the
development of the building’s form to ensure environmental control and internal comfort
without negatively impacting the surrounding environment.

The research aims to improve the building envelope's response to changing environmental
conditions using a smart envelope system that includes a range of technologies that enhance the
building's thermal performance. This leads to energy savings and helps in the creation of
sustainable, environmentally compatible buildings that can be integrated into planning and
urban strategies for new sustainable cities.

The study employs an inductive approach that presents the concept of smart building envelopes,
their objectives, and the influencing factors. It reviews previous studies and conducts an
analytical study of global and regional experiences. It was essential to highlight ways to achieve
sustainability in architectural and urban design to be a catalyst for influencing society towards
urban and environmental development, as well as evaluating the possibility of applying it in
Egypt within the framework of the 2030 sustainable vision.

Keywords: Energy efficiency, Smart building envelopes, Sustainable architecture
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Element

Sun and light

Vision

the heat

the sound

Ventilation

the health

Security and protection

Construction and art

EEREREN

Cover function

Natural light, control light transmittance, protect from the sun
and control sun glare and solar radiation.

It allows seeing through it (optical contact), and is provided with
8 window darkening feature (visual protection).

Insulation and thermal control limit bullding heat leakage
Reduce external noise.

Allows controlled natural ventilation. Reduce external noise

Reduces condensation and bacteria formation, controls
humidity, and protects the Indoor environment from pollutants

Fire protection and safety.
Load transfer, facilitates implementation, operation and

ma ceo, and is integrated with the rest of the building’s
systems.
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Cover functions
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¥ ¥ *
P“""::ﬂ';:.m“"ﬂ Protection Tostares
Lighting Rain protection Transparency
Ventilation ‘Wind protection Opacity
External vision Winter thermal protection Recommends thermal
MNegative Summer Mass
Active thermal gains Solar protection Loudness ability
Solar energy production Glare protection Heat storage copacity
Acoustic protection Resistance to vapor diffusion

Visual protection
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