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In light of the state’s development plans in the "Information and Communication Technology"
sector for the "2030" axis, the trend has emerged towards constructing smart cities and
institutions that rely on modern technologies. The technological advancement at the end of the
20th century and the beginning of the 21st century, represented by the emergence of
communication and information technologies, has significantly influenced lifestyle and how
various activities are performed, leading to the rise of a new type of society. This society
increasingly depends on knowledge and digital technologies, performing activities through virtual
means instead of traditional ones, and is known as the knowledge society or the digital society.

This thesis explores the interaction between smart kinetic design and advanced architectural
technologies, highlighting their impact on developing multi-purpose spaces. The study considers
that implementing smart technologies within buildings contributes to sustainability and functional
flexibility, particularly in innovation and entrepreneurship centers within smart universities. The
research aims to present a smart architectural vision that adapts to users' changing and future
needs.

These points were discussed through four chapters, where:

The First Chapter, entitled “The Concept of Sustainable Kinetic Design and the Reciprocal
Relationship between Kinetic Architecture and the Human Body”, begins by defining the
foundations and concepts related to kinetic design. Kinetic design is part of a broader system that
includes smart architecture, interactive architecture, adaptive architecture, and at the forefront,
responsive Kinetic architecture.

All these concepts fall under contemporary architecture's attempts to achieve sustainability by
improving the performance of buildings and their responsiveness to environmental and functional
changes. The chapter presents various examples of kinetic architecture designed to achieve
optimal building performance, both environmentally and functionally, by taking advantage of
climate or usage changes. The chapter also delves into the history of kinetic architecture, tracing
its development from ancient times to the modern era.

The chapter highlights iconic buildings such as the Colosseum, one of the oldest examples of
kinetic architecture in ancient times. It then follows the transformations that architecture
witnessed in the 20th century with the advent of interactive architecture and smart designs. The
chapter also presents modem examples of kinetic architecture made possible by technological
advancements, aiming to enhance user experience and improve buildings' functional and
environmental efficiency.

Additionally, the chapter emphasizes the relationship between architecture and the human body,
illustrating how kinetic architecture can interact with individuals' needs and respond to their daily
movements and dynamics. It explores how the interactive forces of kinetic architecture affect
users' experiences within interior spaces, explaining that motion in architecture relies on two
primary factors: leveraging human perception of dynamics to give a sense of movement to
buildings and depending on temporal coordinates rather than traditional design coordinates (X, Y,
Z). The chapter also discusses the concept of time in design and its role in the evolution of kinetic
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architecture, leading to new principles in this field. Finally, the chapter highlights the rof;
Kinetic architecture in achieving sustainability, presenting examples of buildings that |
dynamic motion to respond to environmental changes, improving their performance and redu;
energy consumption.

The Second Chapter, titled “Patterns and Applications of Smart Technology in Achiey;
Kinetic Design within Interior Spaces and the Building’s External Structure”, focuses,
various patterns of smart technology applications in Kinetic architecture. It explains how may,
can significantly impact both the external structure and the interior spaces of buildings.

The chapter is divided into sections that focus on applications of variable motion that dire;
interact with the building’s structural system, such as sliding, folding, and magnifying, ¢
explain the difference between methods of motion and the tools used to achieve them.

The chapter delves into motion through composition, a change that occurs in the same loca,
without significantly affecting the interior spaces, showcasing examples of how this type,
motion is achieved using smart technologies. It also discusses smart Kinetic design and its rok,
improving efficiency, showing how smart systems can guide motion inside buildings,
maximize their benefit, whether in terms of energy savings or achieving sustainability.

The chapter also examines the factors influencing the implementation of smart kinetic systa
such as environmental considerations related to selecting smart materials that contribute|
de\'e]oping those systems and functional considerations related to improving build:
performance. It further discusses the costs associated with constructing and maintaining s
buildings, demonstrating how these technologies can be expensive initially but ultimately lead:
cost reductions over the long term by improving the sustainability of the buildings and r educ:
the need for resources.

The second chapter concludes by presenting examples of smart Kinetic design applications t:
directly impact interior spaces, such as moving floors that can be used to generate energy &
movable ceilings that play a role in aesthetic formations or enhancing natural lighting withint:
building,

The Third Chapter, titled “Studying the Design of Interior Spaces for Innovation a
Entrepreneurship Centers in Smart Universities and the Role of Kinetic Architecturei
Enhancing Their Ability to Become Multi-Purpose”, focuses on applying kinetic designi
innovation and entrepreneurship centers within smart universities. It begins by defining &
concept of a smart campus and its role in providing an integrated educational environment t:
supports innovation and entrepreneurship.

The chapter presents examples from international universities, such as the University ¢
Birmingham in England and the University of Texas in the United States, illustrating how sm
technologies have been integrated into the design of these universities to achieve flexibility’
using interior spaces.
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It also addresses the role of entrepreneurship in fostering innovation within the campus,
emphasizing the importance of developing spaces that can adapt to the needs of entrepreneurs

and students.

The chapter discusses the concept of multi-purpose design, which can transform interior spaces
into multifunctional areas that respond to users' various needs. It illustrates how kinetic design
can contribute to achieving this, allowing for diverse uses and promoting sustainability.

The chapter presents examples like the Oodi Central Library in Finland and the Melbourne
School of Design in Australia, where kinetic design was used to achieve flexibility in interior
space utilization. It explains how these examples serve as models for applying kinetic design in
innovation and entrepreneurship centers.

Finally, the Fourth Chapter, titled “Applying Kinetic Design Strategies in the Interior
Spaces of the Innovation and Entrepreneurship Building at Alexandria National University
as an Applied Space,” provides a practical application of all the technologies and ideas
discussed in the previous chapters. In this chapter:

The fourth chapter applies the theoretical concepts and technologies discussed in the earlier
chapters to the Innovation and Entrepreneurship Building at Alexandria National University. It
examines how Kinetic design strategies are implemented in the building’s interior spaces,
emphasizing the role of multi-purpose spaces in providing an educational and practical
environment that supports innovation and entrepreneurship.

The chapter highlights how smart technologies are used to facilitate the adaptation of interior
spaces, allowing them to be adjusted to meet users' changing needs, whether for creating
classrooms, meeting spaces, or business incubators. The chapter also discusses the significance of
the building’s location in the heart of New Alexandria City, making it suitable not only for
academic use but also for hosting events and conferences.

The chapter demonstrates the building’s role as a model for sustainable innovation centers,
showing how the building can be repurposed in the future to meet changing needs due to its
flexible and adaptable design, thus contributing to long-term sustainability.
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