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Introduction

Recently, there has been a great development in the techniques of modern
technology, so it has become necessary to create smart universities as a model for
modern educational establishments. Higher education establishments and
universities are considered one of the most important factors that affect society.
Where the educational process has a main role in setting up future generations and
the development of communities and increase the tender and ability to work as the
quality of education affect the culture and personality of the learner. Therefore, it
plays an important role in community service.

Research questions

» How smart buildings and the introduction of materials, systems and smart envelopes
into the design principles of university buildings can improve the quality of the
teaching environment

» How can we measure a building's 1Q; how intelligent it is and how it can be
equipped to make it more intelligent

Research problem

University buildings are among the most important public facilities used in life on a
daily basis. Studies have confirmed the impact of such buildings on student and
teacher’s behavior and on the quality of the educational process. The research
problem can be summarized as follows:

« University buildings in Egypt suffer from a marked reduction in efficiency in their
performance of the various activities required of them and associated with them,
which affects the quality of the educational process; This has a negative impact on
society.

» Lack of attention to principles of smart architecture in the design of university
buildings that can improve the quality of education and user comforts.

Research hypothesis

 The use of principles and directions of smart architecture should improve the
performance of existing university buildings and open up new avenues for their
application in Egypt in the future



« Insert of materials, Smart Systems, and Smart Facades into the design principles
of university buildings will produce a building that is responsive to conditions and
environmental changes, provide user comfort and help to raise the quality of
education.

Research Objective

The research aims to identify the smart architectural elements that can be used in
university buildings in Egypt to raise their efficiency and access to quality
performance which contribute to the development of the individual and society
through using smart systems to provide a suitable environment for the educational
process.

Research Methodology

The research follows the theoretical, analytical, and applied method through three
basic steps:

First: theoretical method:

e Study the principles and standards of smart buildings design
e Study the technological requirements of the smart building

Second: Analytical method:

Study the principles and standards of smart universities and how to benefit from
global and regional smart

universities

Third: Applied method:

study one of the Egyptian universities (Nile University) and the application of smart
buildings guide IBI and elicitation the principles, standards and requirements to
apply the characteristics of smart buildings to university buildings and to set
recommendations that can help to apply smart architecture standards in university
buildings in Egypt in order to play an important role in achieving its

objectives

Research Structure
Chapter 1: Smart Architecture

This chapter covers the definitions of smart buildings and their development since
the beginning of the eighties under the name of automated buildings and then



evolve into responsive buildings to lead to their emergence under the name of
effective buildings in our time, and to know the principles and trends of smart
architecture and characteristics.

Chapter 2: Technological Requirements for Smart Building

This chapter covers the definition of smart materials and their different types and
introduces the latest technology in modern smart materials. It also discusses the
definition of smart systems using in buildings and different types that can be used in
university buildings and discusses the definition of smart cover and its function in
smart buildings .

Chapter 3: Smart University

This chapter covers the concept of smart university, its importance and objectives,
characteristics of smart education, the requirements of access to a smart university
and examples of global and regional universities that have used the principles of
smart architecture.

Chapter 4: Application of Performance Evaluation of Smart Buildings on
University Buildings

This chapter is devoted to know how to evaluate the performance of smart buildings
and apply the smart building guide to the building of Nile University. Nile
University was chosen as a specialized Egyptian research university that contributes
to putting Egypt on the world map for scientific research and production of
advanced technology.



Abstract

The educational process has a paramount role in building new generations and
maximizing their ability to work and give back to society and its development.
University buildings play a primary role in providing a convenient environment for
educational and pedagogical activities. They also have a significant impact on the
quality of the learning process as well as on the development of learners’ character
and intellect, thus influencing society as a whole in the fields of education, culture,
and recreation. University buildings in Egypt suffer a number of ailments that hinder
their optimal performance, the matter which negatively affects the purposes for which
they are built. In a considerable percentage of these buildings, there is an obvious
shortage in keeping pace with informational evolution and technological
advancement that could be used in reducing the gap between these building’s current
performance and aspired performance.

Due to the crucial importance of university buildings, they ought to be built,
equipped, maintained, and developed in such a way that serves the requirements of
today’s world, which, in turn, creates universities that are highly efficient in
community service and in facing present day challenges by enabling these
universities to cope up with the quick technological breakthroughs in all fields of life.
Due to such importance of university buildings, and out of a sincere desire to push
towards a positive change in the Egyptian society and in life in Egypt in its entirety,
this research proposes a plan for developing these buildings in methods that could
quickly place Egypt on the right track of quality education so as to catch up with the
global movement in this arena. Therefore, the present study aspires to arrive at the
best intelligent architecture systems, which can be utilized in designing university
buildings in order to create a high-quality, high-efficiency learning environment that
could enable universities to fulfill their communal and life purposes.

This study sheds light on the latest trends in intelligent architecture and construction
technology. It examines intelligent materials, systems, and casings and the various
ways by which they can be put to good use in intelligent universities through
analyzing examples of world as well as Arab universities to lay hands on the
intelligent elements by which they operate. Intelligent buildings enhance the
efficiency of any work done within the framework of the educational system and
facilitate the performance of its various functions. They also assist in controlling the
learning environment through their ability to cater to different needs, which serves to
enhance institutional performance and functionality. This research also focuses on
the methods by which intelligent buildings can be evaluated, and it applies one such
method, the Intelligent Building Index (IB Index), on one Egyptian university, Nile
University, to find out the percentage of its intelligence and of the intelligent elements
used in it. Nile University scored 47.8 in the IB index, which makes it acceptable as
an intelligent building. This percentage can also be raised through using intelligent



materials such as insulating glass, intelligent and automated louvers, or intelligent
skin that can Sun glare; it can also be raised through consumption reduction systems,
such as installing solar panels on the roofs of the university’s buildings.

Key words

Intelligent architecture — intelligent university — intelligent education — intelligent
university campus - Intelligent Building Index
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