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Applications of new and renewable energy in power systems A
Study of hybrid electric power systems from techno-economic and dynamics points of view Y
Studying the effects of electromagnetic fields, caused by electrical power transmission
lines,on humans, environment, and equipment; as well as studying the possibility of reducing | .Y
their negative effects.
Studying the performance of outdoor insulators by developing the materials used and/or ¢
design in order to enhance their adequacy to atmospheric pollution. :
Studying the overvoltage phenomenon appearing on electrical power transmission lines and A
the methods of controlling it i
Studying the evaluation of insulating systems in electric equipment (rotating machines,
transformers, circuit breakers, cables ... etc.) using new measurement and data processing )
techniques; as well as studying the feasibility of online condition monitoring
Studying the effect of high voltages on insulating materials (gaseous, liquid, or solid) that
cause electrical discharges or breakdown; as well as studying their industrial applications in: A%
environmental, medical, food processing ... etc. fields
Study of modern control systems used in electrical machines and power systems A
Power electronics converters: modern topologies, modulation techniques, performance 4
analysis, and applications. -
Distributed Generation, Micro Grids and Smart Grids N
Interconnection of electric power networks, super grids, reliability evaluation and economy | .\)

S <o m -

- -
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Electric load management and tariff. ANY

Optimization of electric transmission and distribution networks. NY

Power quality and load signature. Ne

Using modern techniques for fault identification, and for protecting power systems Vo
Components. )

.Power system planning A

Power system operation, stability and security enhancement. NV

Economics in generations, transmission, and distribution of electrical energy and deregulated

. . AA
electricity energy market.
Power equipment asset management. A
Nuclear energy issues and Studies related to the Egyptian power grid. AR
Measurements and calibration methods for electrical measurements. AR
Using GPS-based phasor measurement units (PMU), for wide area monitoring, control and Yy
for protection of power system. ’
Electrical machines design, theories and performance. Y

LAYy wlig AP e : JWI Sl Jlomall
Gl ggo 90l

Electronics Tracks

1. Electronics Materials, Devices, and Fabrication techniques

2. Electronic Circuits including

1. Analog Circuits

2. RF/MMW)/THz Circuits

3. Mixed-Signal Circuits

4. Digital Circuits

5. VLSI Circuits Design

6. Electronic Systems such as: sensor interfacing systems, wired/wireless
communication systems, embedded systems, neural networks, solar photovoltaic
systems, MPPT charging systems, power management systems, wireless power
transfer systems, energy harvesting systems, WSN systems, [oT systems, SDR
systems, satellite systems, remote sensing systems ... etc.

/3 Electronic Design Automation

8. Applications in : Renewable Energy, Autonomous Cars, Remote Sensing, Digital TV,

Broadcasting, Cellular Communication, Satellite Communication, Language
Engineering, ICT for Agriculture, Health, Education, Aerospace &Aviation and
Defense & Security

Communications Tracks

9. Communication Systems including:

10. Digital TV Broadcasting (DVB-T & DVB-S)
11. Wireless Communication Systems

12. Satellite Communication Systems

13. Cognitive Radio

14. Cellular Systems (4G-5G-Massive MIMO- Resource Allocation)

15. Advanced PHY layer concepts (Massive MIMO- Nonorthogonal Multicarrier
Communication-Index Modulation- Polar Codes)

16. Green Communications

17. Telecommunication Networks
18. Next Generation Networks

19. Heterogeneous Networks

20. Ad-hoc Networks

21. Cognitive Radio Networks

22. Wireless Sensor Networks (WSN)
23. Internet of Things (IoT)
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24. IP-based Networks

25. Information and Network Security

26. Smart grids

27. Signal Processing

28. Advanced Signal Processing Techniques

29. Optimization  Algorithms (Deep Learning-Machine Learning- Aurtificial
Intelligence-etc.)

30. Channel estimation & Equalization

31. Smart antennas

32. Adaptive Filters

33. Speech Processing (analysis, Synthesis, Speaker / speech / language Recognition)

34, Image processing (medical applications, remote sensing, compression,
localization, security applications, OCR)

35. Language Engineering (for security, education, aids to handicapped)

36. SDR and Wireless Prototyping

37. SDR-Based Devices and Systems

38. Communication Systems and Networks Prototyping and Experiments

39. Physical Layer Implementation and Prototyping

40. DSP Implementation and Prototyping

MicrowaveComponents and Systems:

41.  Finding technologies to generate Terahertz waves using microwave
photonics.

42.  Designing and modeling passive devices including filters, power dividers,
baluns, etc.

43.  Implementing multiband wireless over fiber systems.

44,  Modeling the propagation channel behavior and addressing the issues for a
terahertz wireless communication system.

45.  Research in Terahertz antenna designs and technologies

46.  Finding technologies that allow the efficient usage of the RF spectrum

47.  Energy harvesting using the available power systems (RF and solar energy)

48.  Modeling complicated channels whether in mobile communications or
satellite communications (cross links communication)

49.  Research in advanced antennas designs and technologies like:

50.  Millimeter wave propagation and channel modeling

51.  Millimeter wave Imaging

52.  Miniaturized passive components

53.  High efficiency power amplifiers

54.  Microwave components for full-duplex communication systems

55. ~ Novel antennas compatible with IC technology for communication
systems.

56.  Phased arrays for 5G systems and automotive radars

57. . Beamforming: Implementation of phasing networks with minimal group
delay dispersion

58.  Research in Terahertz: Active and Passive devices and Antennas.

Optical systems and components:

59.  Photonics Integrated Circuits

60. Integrated Optics and Si photonics .

61. Optical MEMSand Micro optical components and systems
for sensing and biomedical.

62. Micro-Fluidics and Opto-Fluidics

63. Integrated OpticalSources including
Black Si source, swept laser sources, dye lasers, quantum-confined laser.

64.  Optical Systems
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65. Optical Spectrometers
FTIR spectrometers,
66. Optical Rotation Sensors
Fiber optic gyroscope and ring laser gyroscope.
67. Fiber-Based Laser Systems
Random laser, swept laser, pulsed fiber laser, optoelectronic oscillators, ...etc.
68. Optical Communication Systems
Dispersion control, quantum systems, coherent systems, ... etc.

elaly Slaslod! dusiid Jlme :EJUI Soed! Jlxal!
Gl gg2 90l

Computer Networks and Protocols
Software Defined and Next Generation Networks
Cloud Computing
Internet of Things and Machine to Machine Communication
Quantum Computing and Communication Security
Computer and Operating systems Security
Networks Security
Cryptography and Data Security
Intelligent Security Systems
Biomedical and Neuro Engineering
Brain Signal Analysis for Brain-Computer Interfaces (BCls)
Brain Stimulation for Neuroprosthetics

4S8l S9! dunkid Jloxe 1 23l (Sl Jlomal)
Gl g9 gl
Heat and Mass Transfer
Turbulent Flow
Turbo-Machines
Computational Fluid dynamics
Combustion&Internal Combustion Engines
Water Desalination
Refregiration and Air Conditioning Systems
Biofuels
Energy storage facilities
Renewable energy recent development AR
Optimization of energy recovery techniques )
Heat Engines NY
Clean fuels and petrochemicals: clean coal, reactor technology, natural gas processing and refining. AY
Design, reliability and integrity of power generation technologies (natural gas fired, coal
fired, nuclear, hydro, solar and wind power plants)
Carbon capture and storage No
Development and optimization of decentralised generation technologies: small/large scale
wind turbines, solar PV and solar thermal, waste-to-energy plants, fuel cells.
Small and medium scale energy storage technology (batteries; thermal; hydro and
geo/chemical storage)
Energy efficiency: thermo-economic optimisation of energy systems; multiscale energy
system modelling; passive cooling design; thermal storage; renewables-driven cooling; M)A
natural refrigerants, building energy management.
Energy planning for environmental protection/ environmental technology in energy
applications.

o> < |alo|m|=|= |
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Studies in food-water-energy nexus: management systems in process industry and in

. AR

agriculture.
Sensors and measurements .7
Data analytics, machine learning and artificial intelligence Yy
Computational science, and multi-scale physics modelling Y
Smart and new materials Ye
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Structural Analysis
Concrete Structures
Steel Structures
Geotechnical Engineering and Testing of Materials
Properties and Testing of Materials
Construction Project Management
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Transportation Planning and Traffic Engineering
Surveying
Railway Engineering
Highways and Airport Engineering
Sanitary and Environmental Engineering
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Water Resources Engineering and the Environment
Hydraulic Structures and Maintenance
Irrigation and Drainage engineering
Hydraulic Engineering and its Applications

Surface and Groundwater Hydrology
Ports engineering, Inland navigation and Shore protection AR
Geographic Information Systems and Remote Sensing RN
Hydroinformatics Y
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Engineering Mathematics
Mathematical theory of wavelets and its applications
Numerical analysis
Computer science: Theory and applications
Machine learning and artificial intelligence
Quantum computing
Applied mathematics in signal and image processing
Integral transforms and their applications A
Ordinary and partial differential equations
Probability and statistics
Complex Analysis
Mathematical and functional analysis - Topology
Algebra and its applications
Biomathematics and bioinformatics
Operational research and optimization
Engineering Physics
1. Characterization, modeling and simulation of micro and nano semiconductor materials
and devices
2. Modeling and simulation semiconductor laser and quantum structures
3. Quantum transport characteristics of hybrid semiconductor nanodevices and
spintronics
4. Quantum computing Y
5. Physical properties and characterization of homogeneous,inhomogeneous materials
and discontinuous metal films
6. Renewable energies and Solar cells.
e Nuclear structure of isotopes
e Radiation island metal films
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Engineering Mechanics

Fluid mechanics
Dynamics and Vibrations g
Solid mechanic
Aerodynamics
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Chemistry Branch
1.Eco-friendly binding materials Construction concrete
2.Chemical and mineral admixtures (polymeric additives - superplasticizers) in concrete
3.Geo-polymers cement.
4.Polymeric Foams. £
5.Foaming concrete
6.Thermal insulation
7.Sound insulation
Application of nano-materials in concre




