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Dean’s Message

Faculty of Engineering & Technology at Future University in Egypt is committed to
contribute to knowledge and scientific research as its mission states. In the framework of
preparing the Research plan 2022-2030, the Faculty adopted the national dimension and the
strategic plan of the Ministry of Higher Education 2015/2030, which rely on both the needs
of the society, and the sustainable development goals.

The research topics included in the Faculty research plan are carefully selected to comply

with the research interests of both Future University and the Egyptian Ministry of Higher

Education. These research topics are directed for overcoming the problems facing the

Egyptian society.

| am sure that the Faculty of Engineering with its capabilities can accomplish, with notable

success, the activities included in this research plan.

Prof. Elsayed Mohamed Tageldin
Dean of the Faculty of Engineering & Technology
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Foreword

According to the fourth sustainable development goal of Egypt's Vision 2030: "Egypt
views knowledge, innovation and scientific research as basic pillars for development by
investing in people, building their creative capabilities, encouraging innovation, spreading
its culture, supporting scientific research and tying it to education and development”.
Future University in Egypt (FUE) believes in this role and pays special attention to support

scientific research financially and morally.

As the Faculty of Engineering and Technology is the university's leader in the field of
scientific research, it has been concerned with developing its research plan to keep pace
with the latest scientific developments with the aim of solving society's problems. This plan
should be compatible with the scientific research vision for Egypt 2030 and the university's

research plan.

| have the honor to present to you the research plan of the Faculty of Engineering and
Technology, which includes the research axes of the Faculty, the research topics from
scientific departments that serve each research axis, the required budget for each topic and
the expected outcomes. | believe that the implementation of this promising plan will be a
way to raise the ranking of FUE regionally and internationally.

Prof. Ahmed Farouk Deifalla

Vice-Dean for graduate studies and research (acting)
Structural Engineering and Construction management Dept.
Faculty of Engineering and Technology

Future University in Egypt
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1- Faculty Profile

1.1 Vision, Mission, and Values

Vision .5,
Audedatlly dealall Gigmidly ol pelanll § Llleg Lasl! o Lloms 8oL, J 3udns
RTTR FIIIPOCES (EINES
Achieving excellence in engineering education, scientific and applied

research, and community serving and environmental development
nationally, regionally, and internationally.

Mission 4L,
sulaey 43La5y AuanslT Ay poey Judiud| Aaslem Lo plgiSilly il S 4345
szl ey Loldl g Lo Ludlill (e 5318 oo ke slis] e Joad Bdle
ous 3 pabugy Ladlsly i deall By cilillate 81 509 8)Sall Aealall &gl
ol At Gedomss Jloe¥ 1 33L,T Jages aaizd

The Faculty of Engineering and Technology at Future University in
Egypt provides an academic and cultural environment with international
standards that enables the preparation of outstanding engineer who can
compete nationally and regionally, conduct innovative scientific
research, and keep up of the job market professionally and ethically, and
who is contributing to community serving and being eligible for
realizing entrepreneurship and sustainable development.

Core Values &y gl eudll

Leadership and Innovation B PRI

Integrity and Transparency adladdlg dalydl

Justice, Accountability and
Governance

Society Responsibility dLaaizll Adogudl

LSyalg eludly alaadl

Sustainable Development Aol oad | Ao
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1.2 Strategic Aims and Objectives
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1.3 Faculty Departments and Undergraduate/Postgraduate Programs

Future University in Egypt was founded in 2006, by the Presidential Decree 254/2006
according to law number 101/1992 and executive regulations 219/2002. Faculty of

Engineering and Technology (Accredited June 20, 2009) comprises the following

departments and programs:

Department Offered Programs

Architectural Engineering - B.Sc. in Architectural Engineering.
Department - B.Sc. in Interior Architecture Engineering.

Biomedical Engineering

- B.Sc. in Biomedical Engineering.
Department

- B.Sc. in Electrical Power Engineering.

- B.Sc. in Communication and Computer Engineering.

- B.Sc. in Computer and Intelligent Systems Engineering.
- Postgraduate Diploma in Broadband Communication.

- M.Eng. in Electronics and Communication Engineering.
- M.Sc. in Electronics and Communication Engineering.
- Postgraduate Diploma in Renewable Energy Systems.

- M. Eng. in Electrical Power Engineering.

- M. Sc. in Electrical Power Engineering.

Electrical Engineering
Department

- B.Sc. in Mechatronics Engineering.

- B.Sc. in Mechanical Power Engineering.

- Postgraduate Diploma in Mechatronics Engineering.
- M.Eng. in Mechatronics Engineering.

- M.Sc. in Mechatronics Engineering.

Mechanical Engineering
Department

Petroleum Engineering

- B.Sc. in Petroleum Engineering.
Department

Structural Engineering& - B.Sc. in Structural Engineering & Construction Management.

9
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Construction Management - Postgraduate Diploma in Structural Engineering.

Department - M.Eng. in Structural Engineering.

- M.Sc. in Structural Engineering & Construction Management.
- Postgraduate Diploma in Project Management.

- M.Eng. in Project Management.

Engineering Mathematics & None
Physics Department

2- Motivation and Reference Frames

Based on its deep tenet in improving the higher education, Future University in Egypt
(FUE), as a well-known private higher education institution enjoying high reputation in
Egypt and elsewhere abroad, is keen to participate in worldwide international activities
concerning the enhancement of the higher education. This will certainly result in a
reputable and pedagogical impact on the University academic profile and reflects in
implementing its mission to become an educational institute committed to distinction,
innovation and quality standards with the priority to stay abreast with the national, regional
and international changes taking place in the interrelated fields of education, scientific

research and community development, while consolidating values and professional ethics.

For achieving the above strategy, a research plan for the Faculty of Engineering and
Technology 2022 -2030, has been developed. This research plan is based on the following
reference frames:

1) Egyptian Ministry of Higher Education vision (plan 2020-2030).

2) Faculty Mission and Vision.

3) Future University Strategic plan 2022-2030.

4) Future University research plan 2017-2022.

5) Self-Study Report of the Faculty 2021.

6) NAQAAE Evaluation Report of 7/12/2020.

3- Methodology of Developing the Research Plan

The Methodology of issuing the research plan of the Faculty of Engineering & Technology
(FET) has passed through the following steps:

a) At the level of each Department
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1) Reviewing the research axes of Future University research plan belonging to the
department specialty.

2) Exploring the urgent national problems and needs of the Egyptian society belonging
to the department specialty which require engineering solutions.

3) Investigation of the facilities available for research in different labs at the
department.

4) Establishment of a database concerning the research background and activities of
the staff members in the department.

5) Based on the above steps, main topics as well as other topics of research were
defined.

At the Faculty level

1) Multidisciplinary research topics of prime priority covering different engineering
specialties was agreed upon through a higher academic committee composed of the
vice-dean of graduate studies and research and heads of the faculty departments

2) The complete Faculty research plan (gathered from different previous processes)

was discussed and approved by the Faculty council

4- Committee for the Development of the Research Plan

Prof. Ahmed Deifalla Faculty Vice-Dean for graduate studies and research

Prof. Said Fouad Head, Electrical Engineering Department

Prof. Ismail Mahgoub Head, Petroleum Engineering Department

Prof. Ibrahim Mahdy Head, Structural Engineering and Construction
management Department

Prof. Yehia Serag Head, Architectural Engineering Department

Assoc. Prof. Hassan Eleashy Head, Mechanical Engineering Department

Prof. Osama Hodhod Professor of Materials Properties and Strength,

Department of Structural Engineering, Faculty of Engineering, Cairo University

5- Research Plans of Scientific Departments

The following tables demonstrate the research plan of the Faculty of Engineering &

Technology related to the Egyptian National problems and needs. The plan includes:




Y

Faculty of Engineering & Technology
I Research Plan

The research topics suggested by each scientific department representing its
contribution in the research fields pre-defined by both Future University in Egypt
and the Ministry of Higher Education ( Plan 2020-2030).

The coordinator of each topic, the research team, the expected outcomes (e.g.,

number of scientific publications either in international journals or international

conferences, ...), and the required budget necessary for conducting each topic.
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5.1 FET Research Axes and Topics Mapped to FUE Research Axes 2022-2030(1/4)

FUE Research
AXis related to
FET

FET Research
AXIis

Department

"Research Topics Contributing to FET Research Axis

FUE1
Haglaia 3oLS a3,

FET1
Enhancing the
Efficiency of the

Architectural
Eng. Dept.

ARC 1.1: Environmental Design & Energy Conservation.

ARC 1.2: Mitigation of Climate Change Impacts.




FUE Research
AXis related to
FET

FET Research
AXis

Department

"Research Topics Contributing to FET Research Axis

sobas e Sl
yig By

BN

Egyptian Energy
System,
Integrating New
Energy
Resources, and
Saving Energy

ARC 1.3: Sustainable urban Mobility, landscape, urban Planning and design.

ARC 1.4: Responsive Architecture and Resilient built environment.

ARC 1.5: Architectural Education for sustainability.

Electrical Eng.
Dept.

CCE 1.1: Multi-concept Methods to Enhance Photovoltaic System Efficiency

EPR 1.1: Planning, Energy Management and Operation of Renewable Energy
Systems

EPR 1.2: Protection and Control of Power Systems Including High Penetration of
Renewable Energy Resources

EPR 1.3: Model Predictive control for three-phase UPS Inverters

EPR 1.4: Control of a stand-alone doubly-fed induction generator used in wind
energy conversion system feeding a three phase induction motor”

Mechanical Eng.
Dept.

ME 1.1: Sources of energies; energy management and performance enhancement
of different thermal, mechanical, fluid systems / machines and its
subcomponents. (Such as: Refrigeration and Air Conditioning systems,
Engines, Furnaces, Heat Exchangers, Turbomachinery, etc.)

ME 1.2: Sources of new and renewable energies; energy management and
performance enhancement for different new and renewable energy
systems, and hybrid systems. (Such as: Solar Photovoltaic, Flat Plate Solar
Collector, Solar Chimney, Wind Turbines, Fuel Cells, Green Hydrogen,
Nuclear Reactors, etc.)

ME 1.3: Studying different fluid flows with applications: single phase, two
phase, three phase, and laminar / transitional / turbulent

ME 1.4: Design of HVAC and Firefighting systems, Electro-mechanical works




FUE Research
AXis related to
FET

FET Research
AXis

Department

"Research Topics Contributing to FET Research Axis

within buildings (BMS)

Petroleum Eng.
Dept.

PE 1.1: Advanced Geological and Geophysical Characterization of Petroleum
Reservoirs and its Effect on the Economic Value of Asset

PE 1.2: Carbon Capture, Storage, Injection in Petroleum Reservoirs for Zero Net
Emissions

PE 1.3: Geothermal Drilling and Applications in the Petroleum Industry

Structural Eng.
Dept.

SME 1.1: Energy Consumption Optimization in Construction Projects

SME 1.2: DSS for optimum green building configurations

SME 1.3: Pricing and financing for renewable energy projects

SME 1.4: Structural design of solar system panels

SME 1.5: Structural response and foundation design of wind turbines

Biomedical
Engineering

BME 1.1: Implementing power saving techniques (Power electronics,
nanogenerators, etc.) that allows extended efficient use in biomedical devices.

Engineering
mathematics and
physics Dept.

EMP 1.1: Performance improvement of wind and water turbines

EMP 1.2: Development and Analysis of Solar Cells

Multi-disciplinary

MD 1.1: Analysis and design of supporting systems for new and renewable
energy systems (i.e., solar, wind .... etc.)




5.1 FET Research Axes and Topics Mapped to FUE Research Axes 2022-2030 (2/4)

FUE Research Axis
related to FET

FET Research Axis

Department

Research Topics Contributing to FET Research Axis

FUE2
oLkl 81 53 5] paise] (als
Al el g 2 5IS)
sl ol s 4udd
Jediud

FET2
Water Supply
Continuity and
Environmental
Sustainability

Architectural Eng.
Dept.

ARC 2.1 Good health and wellbeing applications in Architecture and
fUrbanism

Mechanical Eng.
Dept.

ME 2.1: Performance enhancement of different water desalination systems

Structural Eng.
Dept.

SME 2.1: Monitoring of water resource Contamination

Biomedical
Engineering

BME 2.1: Developing water purifying techniques that allow the use of
recycled water in some biomedical applications

Engineering
mathematics and
physics Dept.

EMP 2.1: Microbial Inactivation and Micropollutants Degradation Using
Cold Atmospheric Plasma: Innovative Technology for Water Treatment.

EMP 2.2: Water desalination and purification using plasma technology
“A new technology for increasing water resources in Egypt”

Multi-disciplinary

MD 2.1: Use Al method for forecasting water needs.




FUE4
3)lodl deisy Aed! 4les
LS adyg Anpilall
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pesg gl 89 19
Aacdall Oguo gl

FET3
Environmental
Protection and

Enhance the
production
Efficiency of Raw
Materials

Architectural Eng. ARC 3.1: Building Construction and Architecture Using Local Materials

Dept.
ARC 3.2: Biophilic Design and enhancing the Built environment.

ME 3.1: Fabrication, testing and enhancement of the mechanical, physical,
thermo and other properties of different newly developed materials
including: Pure Metals, Metal Alloys, Nano materials, Nano-based fluids,

Mechanical Eng. ) . . .
echanical =ng new environmentally friendly alternative Refrigerants, etc.

Dept.

ME 3.2: Performance enhancement of different pollution control systems
used for sustainability within different mechanical engineering fields
including, production lines to recycling wasted materials

Petroleum Eng. JPE 3.1: Enhancing the Production Efficiency of Oil and Gas and
Dept. Optimizing Marginal Field Development

BME 3.1: Developing techniques to protect the environment from
biological waste or even utilizing waste in different fields (agriculture,

Biomedical energy, etc.)

Engineering . . o
BME 3.2: Optimizing healthcare and environmental buildings while

utilizing green solutions

EMP 3.1: The Production of Clear High Quality Environmental
Gasoline

Engineering
mathematics and
physics Dept.

EMP 3.2: Sustainable Materials in Building Construction
Environment” (Geopolymer cement)

EMP 3.3: Study and investigate developed material composite for radiation

protection applications.




IEMP 3.4: Radon concentration Assessment and ventilation rate inside
various closed buildings.

Structural Eng. JSME 3.1: Using recycled aggregates concrete and green concrete
Dept.

SME 3.2: Applications of geo-polymers & pozzolanic materials

SME 3.3: Waste management and material recycling

SME 3.4: Optimization of geotechnical solutions
SME 3.5: Advanced Soil Contamination Modeling




5.1 FET Research Axes and Topics Mapped to FUE Research Axes 2022-2030 (3/4)

FUE Research Axis
related to FET

FET Research
AXis

Department

Research Topics Contributing to FET Research Axis

FET4
Development of
National
Industry

Architectural Eng.
Dept.

ARC 4.1: Real estate Industry.

ARC 4.2: Architectural History, theories, and criticism as tools to develop
the construction industry.

Electrical Eng.
Dept.

CCE 4.1: Design for testability of Digital and Analog Circuits

CCE 4.2: Implementation of Advanced Techniques for Upgrading the Fields
of National Industries.

Mechanical Eng.
Dept.

ME 4.1: Design and optimization of different intelligent systems, including:
Industrial Robots, Autonomous Mobile Robots, Industrial
Mechanisms, Electric VVehicles, etc.

ME 4.2: Optimization and performance enhancement of different mechanical
systems and components used in different industrial applications,
such as: Rotary Drums, Tunnel Kilns, Production Lines, etc.

ME 4.3: Applications of computer vision to enhance product quality and
performance of different mechanical systems

Petroleum Eng.
Dept.

PE 4.1: Investigating and Developing Novel Techniques for Promoting
Inclusive and Sustainable Industrialization and Foster Innovation

PE 4.2: Assessment of Petroleum Source Rocks as Unconventional Energy
Resource

Biomedical
Engineering

BME 4.1: Developing new orthopedic devices and biomaterials for the
benefit of healthcare

Engineering

EMP 4.1: Study and investigate the physical characteristic of new materials




mathematics and
physics Dept.

EMP 4.2: Applying Al for solving and understanding the complex physical
phenomena.

Structural Eng.
Dept.

SME 4.1: Behavior of Meta Materials

SME 4.2: Resource utilization, planning and control using Building
Information Modeling

SME 4.3: Sustainable Materials in Building Construction Environment

SME 4.4: Application of modern composites and fiber concrete

SME 4.5: Project Life Cycle Assessment

SME 4.6: Advanced Research in concrete structures

SME 4.7: Advanced Research in steel structures

SME 4.8: Advanced Research in structures behavior

SME 4.9: Advanced Research in soil mechanics &geotechnical engineering

SME 4.10: Advanced Research in construction Management




5.1 FET Research Axes and Topics Mapped to FUE Research Axes 2022-2030 (4/4)

FUE Research Axis
related to FET

FET Research Axis

Department

Research Topics Contributing to FET Research Axis

FUEG
Aad | 59l ygue
nSadg Ailaglally
Slaglall Lxg19isS

aoizma lid JLas¥ly
Py sy sglatie
il | das

FET5
Applications of
Information and
Communication

Technology for the
Development of
Society

Architectural Eng.
Dept.

ARC 5.1: Virtual Reality, Extended Reality and Gamification
applications in Architecture and Urbanism.

ARC 5.2: Architectural Conservation and Urban Heritage.

ARC 5.3: Applications of Information and Communication
Technology in Architecture and Urbanism.

ARC 5.4: Applications of Al in Architecture and Urbanism.

ARC 5.5: Using technology to enhance the optical experience and
esthetics in buildings.

ARCS5.6: Monitoring and modeling of environmental performance

Electrical Eng.
Dept.

CCE 5.1: Applications of Information and Communication
Technology for the Development of Image Processing.

CCE 5.2: Microwave Photonics for Microwave and Signal Processing

CCE 5.3: Al-Driven Cybersecurity Paradigms: Unleashing the Power
of Artificial Intelligence for Threat Detection and Defense

CCE 5.4: Exploring the Dynamic of Al and ML Integration in
Shaping Modern Society

Mechanical Eng.
Dept.

ME 5.1: Applications of Artificial Intelligence (Al) techniques and
Machine Learning (ML) models in Mechanical Engineering




Petroleum Eng.
Dept.

PE 5.1: Applications of Artificial Intelligence (Al) and Machine
Learning (ML) in Petroleum Engineering

Biomedical
Engineering

BME 5.1: Implementing of new communication techniques using
encryption methods for distant monitoring/transferring while
protecting such patient's data in healthcare systems.

BME 5.2: Optimizing energy-efficient healthcare buildings.

BME 5.3: Modeling and optimization of efficient biomedical devices
and biomaterials.

BME 5.4: Revolutionizing Healthcare: Al, ML, and Biomedical
Innovations for Precision Medicine and Beyond

Engineering
mathematics and
physics Dept.

EMP 5.1: Application Grobner Basis Technique to solve a System of
nonlinear equations and System of differential Equations, Application
the Reliability Analysis Method and Mont, Carlo simulation for
Engineering Structures Using the new numerical and semi numerical
methods for solving a system of partial differential equations

EMP 5.2: Applying the Image processing to investigate and solve
medical and technical engineering problems

EMP 5.3: Implementing Digital Image Correlation for solving
engineering problems

EMP 5.4: Integral Equations

Structural Eng.
Dept.

SME 5.1: Application of machine learning and Al in Construction




SME 5.2: Application of information management in construction
industry

Multi-disciplinary

MD 5.1: Application of Al & ML modeling in various disciplines
including structure and construction




5.2 Research Plan of Architectural Engineering Department, 2022-2030
(Estimated Budget = 4,200,000)

Research Topic

FET Research
AXIs

Outcomes (KPI's)

Resources

M.Sc. Thesis

Conf. Paper
Journal paper

Research. Project

Equipment

Estimated
Budget
(EGP)

Fund
Source

Environmental Design &
Energy Conservation.

Mitigation of Climate
Change Impacts.

Sustainable urban
Mobility Planning.

Responsive Architecture
and resilient built
environment.

Architectural Education
for sustainability.

FET1

Enhancing the
Efficiency of the
Egyptian Energy

System,
Integrating New
Energy
Resources, and
Saving Energy

226,600

226,600

226,600

226,600

226,600

Good health and
wellbeing applications in
Architecture and
Urbanism.

FET2
Water Supply

Continuity and
Environmental
Sustainability

226,600




Building Construction
and Architecture Using
Local Materials.

Biophilic Design and
enhancing the Built
environment.

FET3
Environmental

Protection and
Enhance the
production
Efficiency of

Raw Materials

226,600

226,600

Real estate Industry.

Architectural History,
theories, and criticism as
tools to develop the
construction industry.

FET4
Development of
National
Industry

226,600

226,600

Virtual Reality, Extended
Reality and Gamification
applications in
Architecture and
Urbanism.

Architectural
Conservation and Urban
Heritage.

Applications of
Information and
Communication
Technology in
Architecture and
Urbanism.

FET5
Applications of
Information and
Communication
Technology for

the Development
of Society

226,600

226,600

226,600




Applications of Al in
Architecture and
Urbanism.

Using technology to
enhance the optical
experience and

esthetics in buildings.

Monitoring and
modeling of
environmental
performance.

FET5
Applications of
Information and
Communication
Technology for

the Development
of Society

226,600

226,600

226,600




(Estimated Budget = 4,400,000)

5.3 Research Plan of Electrical Engineering Department —-Communication & Computer Engineering, 2022-2030

Research Topic

FET Research Axis

Outcomes (KPI's)

Resources

M.Eng. Project

M.Sc. Thesis

Conf. Paper

Journal paper

Research Project

Equipment
Software

Estimated
Budget

Fund
Source

Multi-concept Methods to
Enhance Photovoltaic
System Efficiency

FET1
Enhancing the

Efficiency of the
Egyptian Energy
System, Integrating
New Energy
Resources, and
Saving Energy

1,600,000

FUE +
Research
Institute

Design for testability of Digital
and Analog Circuits

Implementation of Advanced
Techniques for Upgading the
Fields of National Industries.

FET4
Development of
National Industry

600,000

300,000

Applications of Information and
Communication Technology for
the Development of Image
Processing

Microwave Photonics for
Microwave and Signal Processing

FETS
Applications of
Information and
Communication

Technology for the
Development of Society

1,100,000

200,000




Al-Driven Cybersecurity
Unleashing the :Paradigms
Power of Artificial
Intelligence for Threat
Detection and Defense

Exploring the Dynamic of Al
and ML Integration in
Shaping Modern Society

300,000

300,000




(Estimated Budget = 2,800,000)

5.4 Research Plan of Electrical Engineering Department — Electrical Power Engineering, 2022-2030

Research Topic

FET Research Axis

Outcomes (KPI's)

Resources

Diploma Project

M.Eng. Project

M.Sc. Thesis
Conf. Paper
Journal paper

Resrch. Project

Equipment

Estimated
Budget
(EGP)

Planning, Energy
Management and
Operation of Renewable
Energy based Micro grids

Protection and Control of
Power Systems Including
High Penetration of
Renewable Energy
Resources

Model Predictive control
for three-phase UPS
Inverters

Control of a stand-alone
doubly-fed induction
generator used in wind
energy conversion system
feeding a three phase
induction motor”

FET1

Enhancing the Efficiency of

the Egyptian Energy
System, Integrating New
Energy Resources, and
Saving Energy

1,200,000

1,200,000

FUE +
Research
Institute

200,000

200,000




5.5 Research Plan of Mechanical Engineering Department, 2022-2030 (1/5)
(Estimated Budget = 2,000,000)

Research Topic

FET Research Axis

Outcomes (KPI's)

Resources

M.Eng. Project

M.Sc. Thesis
Conf. Paper
Journal paper

Research Project

Equipment

Estimated
Budget

Fund
Source

Sources of energies; energy
management and performance
enhancement of different
thermal, mechanical, fluid
systems / machines and its
subcomponents.

Sources of new and renewable
energies; energy management
and performance enhancement
for different new and
renewable energy systems,
and hybrid systems.

Studying different fluid flows
with applications: single
phase, two phase, three phase,
and laminar / transitional /
turbulent

Design of HVAC and
Firefighting systems, Electro-
mechanical works within
buildings (BMS)

FET1
Enhancing the

Efficiency of the
Egyptian Energy
System, Integrating
New Energy
Resources, and
Saving Energy

800,000

800,000

200,000

200,000




5.5 Research Plan of Mechanical Engineering Department, 2022-2030 (2/5)
(Estimated Budget = 300,000)

Research Topic

FET Research Axis

Outcomes (KPI's)

Resources

M.Eng. Project

M.Sc. Thesis
Conf. Paper
Journal paper

Research Project

Equipment
Software

Estimated
Budget

Performance enhancement of
different water desalination
systems

FET2
Water Supply
Continuity and
Environmental
Sustainability

300,000




5.5 Research Plan of Mechanical Engineering Department, 2022-2030 (3/5)
(Estimated Budget = 1,000,000)

Outcomes (KPI's) Resources

Estimated

Research Topic FET Research Axis Budget

M.Eng. Project
M.Sc. Thesis
Conf. Paper
Journal paper

Research Project
Equipment
Software

Fabrication, testing and
enhancement of the
mechanical, physical, thermo
and other properties of
different newly developed
materials including: Pure
Metals, Metal Alloys, Nano
materials, Nano-based fluids,
new environmentally friendly
alternative Refrigerants, etc.

Performance enhancement of
different pollution control
systems used for sustainability
within different mechanical 600,000
engineering fields including,
production lines to recycling
wasted materials

400,000
FET3
Environmental
Protection and
Enhance the
production Efficiency
of Raw Materials




5.5 Research Plan of Mechanical Engineering Department, 2022-2030 (4/5)
(Estimated Budget = 1,300,000)

Research Topic

FET Research Axis

Outcomes (KPI's)

Resources

M.Eng. Project

M.Sc. Thesis
Conf. Paper
Journal paper

Research Project

Equipment
Software

Estimated
Budget

Design and optimization of
different intelligent systems,
including: Industrial Robots,
Autonomous Mobile Robots,

Industrial Mechanisms,
Electric Vehicles, etc.

Optimization and performance
enhancement of different
mechanical systems and
components used in different
industrial applications, such
as: Rotary Drums, Tunnel
Kilns, Production Lines, etc.

Applications of computer

vision to enhance product

quality and performance of
different mechanical systems

FET4
Development of
National Industry

400,000

500,000

400,000




5.5 Research Plan of Mechanical Engineering Department, 2022-2030 (5/5)
(Estimated Budget = 400,000)

Outcomes (KPI's) Resources

Estimated
Budget

Research Topic FET Research Axis

M.Eng. Project
M.Sc. Thesis
Conf. Paper
Journal paper

Research Project
Equipment
Software

FET5
Applications of Artificial Applications of
Intelligence (Al) techniques Information and
and Machine Learning (ML) Communication 400,000
models in Mechanical Technology for the
Engineering Development of
Society




5.6 Research Plan of Petroleum Engineering Department, 2022-2030 (1/2)
(Estimated Budget = 2,900,000)

Outcomes (KPI's) Resources

Estimated
Budget

Research Topic FET Research Axis

M.Eng. Project
M.Sc. Thesis
Conf. Paper
Journal paper
Research Project
Equipment

Advanced Geological and
Geophysical Characterization
of Petroleum Reservoirs and FET1

its Effect on the Economic Enhancing the

Value of Asset Efficiency of the
Carbon Capture, Storge, Egyptian Energy
Injection in Petroleum System, Integrating
Reservoirs for Zero Net New Energy
Emissions Resources, and

Geothermal Drilling and Saving Energy

Applications in the Petroleum 500,000
Industry

300,000

Test Machine

300,000

FET3
Enhancing the Production Environmental
Efficiency of Oil and Gas and Protection and
Optimizing Marginal Field Enhance the
Development production Efficiency
of Raw Materials

500,000

Test Machine




5.6 Research Plan of Petroleum Engineering Department, 2022-2030 (2/2)

Research Topic

FET Research Axis

Outcomes (KPI's)

Resources

M.Eng. Project

M.Sc. Thesis
Conf. Paper
Journal paper

Research Project

Equipment

Estimated
Budget

Investigating and Developing
Novel Techniques for
Promoting Inclusive and
Sustainable Industrialization
and Foster Innovation

Assessment of Petroleum
Source Rocks as
Unconventional Energy
Resource

FET4
Development of

National Industry

Test Machine

400,000

Test Machine

600,000

Applications of Artificial
Intelligence (Al) and
Machine Learning (ML) in
Petroleum Engineering

FETS
Application of Al and

ML in the
development,
prediction, and
forecasting the
properties and
performance of
petroleum fluids and
operations, and
improving
productivity

300,000




5.7 Research Plan of Structural Engineering & Construction Management Department, 2022-2030 (1/3)
(Estimated Budget = 7,200,000)

Outcomes (KPI's) Resources

Estimated

Research Topic FET Research Axis Budget

M.Eng. Project
M.Sc. Thesis
Conf. Paper
Journal paper

Research Project
Equipment
Software

Energy Consumption
Optimization in Construction : 200 000
Projects

DSS for optimum green FET1
building configurations Enhancing the

200 000

Efficiency of the
Egyptian Energy ' 300 000
System, Integrating
New Energy
Resources, and : 500 000
Saving Energy

Pricing and financing for
renewable energy projects

Structural design of solar
system panels

Structural response and
foundation design of wind
turbines

FET2
Water Supply
Continuity and : 200 000
Environmental
Sustainability

Monitoring of water resource
Contamination




5.7 Research Plan of Structural Engineering & Construction Management Department, 2022-2030 (2/3)

Outcomes (KPI's) Resources

Estimated Fund

Research Topic FET Research Axis Budget | Sour'ce

M.Eng. Project
M.Sc. Thesis
Conf. Paper
Journal paper

Research Project

Equipment
Software

Using recycled aggregates . 400 000
concrete and green concrete

Applications of geo-po!ymers . 400 000
& pozzolanic materials FET3

Environmental

Waste management and Protection and . 300 000
material recycling Enhance the

production Efficiency

Lo : of Raw Materials :
Optimization of geotechnical : 600 000

solutions

Advanced Soil C_ontamlnatlon ' : 300 000
Modeling




5.7 Research Plan of Structural Engineering & Construction Management Department, 2022-2030 (3/3)

Outcomes (KPI's) Resources

Estimated | Fund

Research Topic FET Research Axis Budget | Source

M.Eng. Project
M.Sc. Thesis
Conf. Paper
Journal paper

Research Project

Equipment
Software

Behavior of Meta Materials 300 000

printe
Ansy
S

Resource utilization, planning
and control using Building
Information Modeling

Sustainable Materials in FET4
Building Construction Development of
Environment National Industry

200 000

Primavi
ra
SSPA

400 000

Internet
Access

Application of modern

. . 4
composites and fiber concrete 00 000

Ansys

200 000

Ansys

Project life cycle assessment

Application of machine FET5
learning and Al in Applications of

Construction Engineering Information and
Communication

Technology for the
Development of
Society

1200 000

SPSS

Application of information
management in construction
industry

SPSS

600 000




5.8 Research Plan of Biomedical Department, 2022-2030
(Estimated Budget =4,400,000)

Outcomes (KPI's) Resources

Estimated Fund
Budget Source

FET Research

Research Topic Axis

M.Eng. Project
M.Sc. Thesis
Conf. Paper

Journal paper

Seminar

Research Project

Equipment
Software

FET1

Enhancing the
Efficiency of

the Egyptian
Energy System,
Integrating 400,000
New Energy
Resources, and
Saving Energy

Implementing power
saving techniques
(Power electronics,
nanogenerators, etc.) that
allows extended efficient
use in biomedical
devices.

Developing water FET2
purifying techniques Water Supply
that allow the use of Continuity

recycled water in some and 1,200,000
biomedical Environmenta
applications |

Sustainability




Developing techniques
to protect the
environment from
biological waste or
even utilizing waste in
different fields
(agriculture, energy,
etc.)

Optimizing healthcare
and environmental
buildings while
utilizing green

solutions

FET3

Environmenta
| Protection
and Enhance
the
production
Efficiency of
Raw
Materials

400,000

400,000

Developing New
Orthopedic Devices
and Biomaterials for

the Benefit of
Healthcare

FET4
Development
of National
Industry

400,000

Implementing of new
communication
techniques using
encryption methods for
distant
monitoring/transferrin
g while protecting such
patient's data in
healthcare systems

Optimizing energy-
efficient healthcare

buildings

FET5
Applications of
Information and
Communication
Technology for

the
Development of
Society

400,000

400,000

Modeling and
Optimization of

400,000




Efficient Biomedical
and Devices and
Biomaterials

Artificial Intelligence
Al Techniques and
Machine Learning ML
model in Biomedical
Applications

400,000




5.9 Research Plan of Engineering mathematics and physics Department, 2022-2030 (1/5)
(Estimated Budget = 300,000)

Outcomes (KPI's) Resources

Estimated | Fund

Research Topic FET Research Axis Budget || Souree

M.Eng. Project
M.Sc. Thesis
Conf. Paper
Journal paper

Research Project
Equipment

Performance improvement of FET1

wind and water turbines Enhancing the 100,000
Efficiency of the

Egyptian Energy
System, Integrating
New Energy

Development and Analysis of Resources, and

Solar Cells Saving Energy

200,000




5.8 Research Plan of Engineering mathematics and physics Department, 2022-2030 (2/5)
(Estimated Budget = 200,000)

Outcomes (KPI's) Resources

Estimated
Budget

Research Topic FET Research Axis

M.Eng. Project
M.Sc. Thesis
Conf. Paper
Journal paper

Research Project
Equipment
Software

FET2
Water Supply
Continuity and
Environmental
Sustainability

Water desalination and
purification using different
techniques.

200,000




5.8 Research Plan of Engineering mathematics and physics Department, 2022-2030 (3/5)
(Estimated Budget = 700,000)

Outcomes (KPI's) Resources

Estimated

Research Topic FET Research Axis Budget

M.Eng. Project
M.Sc. Thesis
Conf. Paper
Journal paper

Research Project
Equipment
Software

The Production of Clear High
Quality Environmental
Gasoline

Sustainable Materials in
Building Construction
Environment
(Geopolymer cement)

Study and investigate
developed material composite
for radiation protection
applications.

Radon concentration
Assessment and ventilation
rate inside various closed
buildings.

FET3
Environmental
Protection and

Enhance the
production Efficiency 400,000
of Raw Materials

200,000




5.8 Research Plan of Engineering mathematics and physics Department, 2022-2030 (4/5)
(Estimated Budget = 250,000 )

Outcomes (KPI's) Resources

Estimated

Research Topic FET Research Axis Budget

M.Eng. Project
M.Sc. Thesis
Conf. Paper
Journal paper

Research Project
Equipment
Software

Study and investigate the
physical characteristics of 150,000
g FET4
unusual and new materials
Applying Al to solve and
understand complex physical
phenomena.

Development of

National Industry 100,000




5.8 Research Plan of Engineering mathematics and physics Department, 2022-2030 (5/5)
(Estimated Budget = 650,000 )

Outcomes (KPI's) Resources

Estimated

Research Topic FET Research Axis Budget

M.Eng. Project
M.Sc. Thesis
Conf. Paper
Journal paper

Research Project
Equipment
Software

Application Grobner Basis
Technique to solve a System
of nonlinear equations and
System of differential
Equations, Application the
Reliability Analysis Method
and Mont, Carlo simulation for
Engineering Structures Using

the new numerical and semi FET5
numerical methods for solving Applications of
a system of partial differential Information and

equations Communication
Applying Image processing to | Technology for the
investigate and solve medical Development of
and technical engineering Society
problems.

400,000

100,000

Implementing Digital Image
Correlation for solving 50,000
engineering problems

Integral Equations 100,000




