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Percentage Gr?de Grade Gener:al
points Evaluation

90% and more 4 A Excellent
85% to less than 90% 3.7 A-
82.5% to less than 85 33 B+
77.5% to less than 82.5% 3 B Very good
75% to less than 77.5% 2.7 B-
72.5% to less than 75% 2.3 C+
67.5% to less than 72.5% 2 C Good
65% to less than 67.5% 1.7 C-
62.5% to less than 65% 1.3 D+ Pass
60% to less than 62.5% 1.00 D
Less than 60% 0.00 F Fail
Withdrawn - w Withdrawn

Calculation of GPA
Sum of (grade points multiplied by number of credit hours)

GPA = Total number of credit hours
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Diploma of Materials science and Nanotechnology

Courses

1. First Semester:

Compulsory Courses
Course title Total |[Lecture| Lab | Exam | Final

C::(;:e Enelish Arabic Credit| Credit |CreditDuration|/grades
& Hours| Hours [Hours| (hour) |out of
nTso1| Materials w2 | 2 | o 2| 100
Science 1
Applied ¢LaSl)
NT502| Physical A ) 2 2 0 2 100
Chemistry Ayl
L 5l Sl
NTS03|, Nahno'l el | 2 | 2 | 0 2| 100
iotechnology i a5
NTsoa| MStrUmentall g i | 3 | 2 | 1 2 | 150
Analysis
Fundamentals s ol
NT505 of Sl 2 2 0 2 100

Nanoscience




NT506

Scientific
Thinking and
Writing

iy sal)
alal

50

2. Second Semester:

Compulsory Courses

Final

Course title

Total

Course
code

English

Arabic

Credit
Hours

Lecture
Credit
Hours

Lab | Exam
CreditDuration
Hours| (hour)

grades
out of

3 gall o sle

Materials
Science 2

2 2 2

0 2

100

Nanotubes:
Production to
Application

i)
A e silall
Y e

Ciladatl

!

100

Preparation
and
characterization
of
nanomaterials
(Practical
Course)

Chasis

sl

D)

(e

deddl |2 0

A3 sia il

100

Nanomaterials
for catalysis

3 gall
el |2

3 jasall

NT5711

Health and
Environmental
Impact of
Nanotechnology

S
3 gall Al

4 yie gildl)

NT512

Biomedical
Applications of
Nanomaterials

Cilanatl
iyl

A gall dnall 1
4 sia s

100

100

NT513

Materials &

& 9 e 1

Nanotechnology

b 5l 55

50
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Elective Courses
Course Course title Total |Lecture| Lab | Exam | Final
code Enelish Arabi Credit| Credit |Credit|Duration|grades
glis a0IC 1 Hours| Hours [Hours (hour) |out of
\-\; . .-‘
Nanotechnology ’A’“ﬂ
of Engineering el
NT514 2l seduan gl 1 1 0 1 50
and Construction il
. 5l
Materials RER
Good Laboratory| <l jlall
NT515| Practices and okl 1 1 0 1 50
safety (sheral)
) 3 gall
NT516 ;em'cond”cwr Gl | 2 | 2 | o0 2 | 100
anostructures AL ye 40l
EEppt
Nanoparticle and| lakl
NT517 thin film dag )l 2 2 0 2 100
technology | <lualis
Ay sia 5
Fabrication | adias %gJL
Techniques for | 3!
NT518 P 1 1 0 1 50
Micro and Nano |4 i« s Ssall
Devices 4 e sl
i | gall oLy 38
NTs19| hePhysicsof Jalsdlebssl )y 1 | s0
Nanostructures | 4 _sie sl
il 5 STy
Microelectronics,|4; _sia s Sudll
NT520| Photonics and | szl | 1 1 0 1 50
optoelectronics [<lis S
45 gacall
Solar energy — | ¢!V
NT521 - . 2 2 0 2 100
Photovoltaics | 4wl




NT522

Energy
conversion and
storage

s g
aalall (53

100

Total Credits = 24 Compulsory Courses + 4 Elective Courses

Complementary Courses (set by the department)
Course Course title Total |Lecture, Lab | Exam | Final
code Enelish Arabic Credit| Credit |CreditDuration|grades
& Hours| Hours |Hours| (hour) |out of
CN Physical el
101 Chemistry 4ily il 2 2 0 2 100
CN Analytical ¢ L)
102 Chemistry Ayl 2 2 0 2 100
CN Waves and il guall
) 2 2 2 1
103 Optics Gl sall 5 0 00
CN | Saelnall
104 Thermodynamics as )l 2 2 0 2 100
CN Surface PEPRLY
N 2 2 0 2 100
105 Chemistry z sk
CN Properties of ual sa
106 Matter sl 2 2 0 2 100
1CON7 St.ele(c:':]ed Toplcs 5 aa| 2 5 0 ) 100
in Chemistry Ll
1CON8 Selfec';ehd Toplcs G5 jaa| 2 5 0 ) 100
in Physics oLl

Course Specifications

NT501 Materials Science 1

Crystal

structure and symmetry-lattice

imperfection

in solids

Mechanical properties of solids — Creep and Fatigue of solids — Electrical
and magnetic properties of solids - Classifications of magnetic materials
— Types of Defects in Crystalline materials — The Production of Defects
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in Solids — Effect of Lattice Defects on the Physical and Mechanical
Properties of Solids- Interaction of Dislocations with Point Defects.

NT502 Applied Physical Chemistry

Gas solid reactions

Polymer science: Introduction — Polymerization — Chemical and physical
properties of polymers — Types of polymerization - Thermal properties
of polymers - Characterization of polymers.

Electrochemistry: Introduction, Studies of the different types of
electrodes and electrochemical cells in different molten salts.
Electrodeposition.

Surface chemistry, surfactants

NT503 Nano-biotechnology

The aim of this course is to convey a well-founded, wide-ranging basis
of knowledge for developing, implementing and evaluating
nanobiotechnological applications. In this way, the course graduates
should find themselves in a position, where they are able to assess the
manifold interrelationships and effects of these new technologies. On
this basis, they will have the ability to elaborate useful applications for
their own institutions on surfaces; transduction and control of materials
and information through biological interfaces; bilayers; bioelectronics;
biosensors.

This module covers: interactions of biological molecules with surfaces;
manipulation of bio-molecules.

NT504 Instrumental Analysis

Automated methods of analysis, overview of automatic instruments,
Instrumentation, flow injection analysis, discrete automatic systems,
Analysis based upon multilayer films - Thermogravimetric methods
(TG), Differential thermal analysis (DTA), Differential scanning
calorimetry (DSC). FTIR_FTRAMAN, Atomic Absorption, XRD, HPLC,
mass spectrometry. TEM and SEM, BET, Zeta sizer.

NT505 Fundamentals of Nanoscience

Introduction to nanoscience — definition of nanomaterials and
nanoscale. Preparation methods of nanostructures including up-down
and bottom-up techniques. Selected industrial applications of
nanomaterials
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NT506 Scientific thinking and writing

Scientific Planning — How to use a research engine - How to write a
proposal — How to write a paper — Research ethics — Publication — social
media.

NT507 Materials Science 2

The different modern theories of superconducting materials -
Absorption of direct and indirect Semiconductor transitions —Optical
constants Relations-Photo and electrloluminescence-
Photoconductivity — Semiconductor Nanotechnology - Methods of
preparations of thin films- Mechanism of film Formation-Electrical
Properties of thin films - Electrical and magnetic properties of
superconductors- The basis of magnetism: classical and quantum
mechanical points of view. Different kinds of magnetic materials.
Magnetic phenomena including anisotropy, magnetostriction, domains,
and magnetization dynamics. Current frontiers of nano-magnetics
research including thin films and particles. Optical, data storage, and
biomedical engineering applications of soft and hard magnetic
materials.

NT508 Nanotubes: Production to Application

Production of nanotubes with different composition- characterization
of the nanotubes using Field Emission SEM and High Resolution TEM-
industrial application of the nanotubes

Selected topics in the scope of the most recent applications of
nanotubes.

NT509 Preparation and characterization of nanomaterials

Practical preparation of nanomaterials by hydrothermal, microwave,
precipitation, Characterization of the prepared materials.

NT510 Nanomaterials for catalysis

Catalysis- types of catalysis (homogenous catalysis, heterogeneous
catalysis, auto-catalysis)- theories of catalysis — nanomaterials for
catalysis (Practical examples from industry).



NT511 Health and Environmental Impact of Nanotechnology

This course covers the environmental and health aspects of
nanotechnology. It presents an overview of nanotechnology along with
characterization and properties of nanomaterials. The course material
covers the biotoxicity and ecotoxicity of nanomaterials. A sizable part of
the course is devoted to discussions about the application of
nanotechnology for environmental remediation along with discussions
about fate and transport of nanomaterials. Special emphasis is given to
risk assessment and risk management of nanomaterials, ethical and
legal aspects of nanotechnology, and nano-industry and nano-
entrepreneurship. Nanomaterials and pollution control. Waste water
treatment, Water desalination, membranes, nanomembranes and
nanofilters.

NT512 Biomedical Applications of Nanomaterials

Medical applications of nanomaterials in: drug delivery -
pharmaceuticals formulation — Targeting — Detecting- Imaging and
cancer treatment.

NT513 Materials & Nanotechnology Project

Selecting a topic deals with nanoscience and nanotechnology and
writing an essay on the topic with standard level of English language
and science (may include an experimental part).

NT514 Nanotechnology of Engineering and Construction Materials

This course would cover the nanotechnology of the most widely used
building materials such as concrete, asphalt, and wood. Structural
design properties, including strength and durability, will be related to
nanoscale considerations. Laboratory exercises will relate gross
properties, such as strength and permeability, to nanoscale
measurements and imaging.

NT515 Good Laboratory Practices and safety

Hazardous Chemical /Substance Spills — Fires - Weather Alerts - First Aid
- Identification of Chemical Hazards - Chemical Inventories and Labeling
- Personal Safety - Standard Laboratory Safety Equipment - Fire
Prevention - Chemical and Hazardous Waste ldentification and Disposal
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NT516 Semiconductor nanostructures

This module covers the physics and technology of semiconductor
nanostructures, considering both the present status and possible future
trends. It includes ultra-small and low dimensional devices (quantum
wire and quantum dot lasers, single electron devices); self-assembly of
semiconductor nanostructures; physical processes in semiconductor
nanostructures; electronic and optical characterization techniques for
semiconductor nanostructures.

NT517 Nanoparticle and thin film technology

This module will provide an understanding of methods for producing
and characterizing nanoparticles and thin films of inorganic materials,
hands-on training in synthesizing nanoparticles and films, and an
appreciation of their potential applications in electronic, biomedical
and structural engineering.

NT518 Fabrication Techniques for Micro and Nano Devices

Deals with aspects of the technology of processing procedures involved
in the  fabrication of  microelectronic  devices and

microelectromechanical systems (MEMS). Students will become
familiar with various fabrication techniques used for discrete devices as
well as large-scale integrated thin-film circuits. Students will also learn
that MEMS are sensors and actuators that are designed using different
areas of engineering disciplines and they are constructed using a
microlithographically-based manufacturing process in conjunction with
both semiconductor and micromachining microfabrication technologies

NT519 The Physics of Nanostructures

Progress in the technology of nanostructure growth; space and time
scales; quantum confined systems; quantum wells, coupled wells, and
superlattices; quantum wires and quantum dots; electronic states;
magnetic field effects; electron-phonon interaction; and quantum
transport in nanostructures: Kubo formalism and Butikker-Landau
formalism; spectroscopy of quantum dots; Coulomb blockade, coupled
dots, and artificial molecules; weal localization; universal conductance
fluctuations; phase-breaking time; theory of open quantum systems:
fluctuation-dissipation theorem; and applications to quantum transport
in nanostructures.
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NT520 Microelectronics, Photonics and optoelectronics

An overview of microelectronics and photonics science and technology.
It provides the student who wishes to specialize in their application,
physics or fabrication with the necessary knowledge of how the
different aspects are interrelated. It is taught in three modules: design
and applications, operation of electronic and photonic devices,
fabrication and reliability. This course covers the theory, design,
fabrication and applications of photonic materials and devices. After a
survey of optical materials design for semiconductors, dielectrics and
polymers, the course examines ray optics, electromagnetic optics and
guided wave optics; physics of light-matter interactions; and device
design principles of LEDs, lasers, photodetectors, modulators, fiber and
waveguide interconnects, optical filters, and photonic crystals. Device
processing topics include crystal growth, substrate engineering, thin
film deposition, etching and process integration for dielectric, silicon
and compound semiconductor materials. The course also covers
microphotonic integrated circuits and applications in telecom/datacom
systems.

NT521 Solar energy- Photovoltaics

Solar energy is like wind energy an important source of sustainable and
renewable energy. Therefore, learning more about technology that
converts solar energy into electricity, heat and solar fuels might be a
good investment. Photovoltaic (PV) devices are presented in this
course as advanced semiconductor devices that deliver electricity
directly from sunlight. The emphasis is on understanding the working
principle of a solar cell, fabrication of solar cells, PV module
construction and the design of a PV system. The student will
understand the principles of the photovoltaic conversion (the
conversion of light into electricity). The student will learn about the
advantages, limitations and challenges of different solar cell
technologies, such as crystalline silicon solar cell technology, thin film
solar cell technologies and the latest novel solar cell concepts as
studied on lab-scale.

Fundamentals of Photovoltaics. Photovoltaics and the Renewable
Electricity Grid. Crystalline Silicon Photovoltaics. Material and Solar Cell
Characterization and Modelling.
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NT522 Energy conversion and storage

This course will focus on the engineering fundamentals of
thermodynamics, flow and transport processes, as applied particularly
in the current topics of interest such as fuel cells and other direct
conversion systems, but encompassing also future forms of traditional
systems. The course incorporates fundamentals, process and system's
analysis tools in the broad energy area, intended to educate future
leaders in the field of energy technology, and is not constrained by
disciplinary boundaries or limited to a monolithic view of energy
conversion and utilization. The course will cover the underlying
common principles of energy systems, and the analytical, experimental
and computational tools used in their analysis, design and optimization.
The course covers energy conversion, utilization and storage by
introducing the common concepts and tools used in this field within a
generic framework that allows students to analyze several alternative
systems and determine according to fundamental principles which
approach is compatible with the intended performance. The course
covers indirect and direct energy conversion, energy conversion
involving renewable sources (geothermal, electromagnetic and kinetic),
the optimal integration of heterogeneous energy systems for hybrid
operation, the production of energy carriers, like hydrogen, and
synthesized fuels, the utilization of knowledge to maximize flexibility
and extend the performance envelope, etc. It covers fundamental
physical chemistry of energy conversion, both at the macroscopic and
microscopic levels, and how these systems are engineered and
integrated into functional modalities. The course will cover
macroscopic and microscopic analysis of direct and indirect energy
conversion in thermochemical, electrochemical, thermomechanical and
other processes. Material includes chemical thermodynamics and
kinetics in homogeneous and heterogeneous environment; kinetic
theory and transport phenomena in energy systems, critical flow
processes and how they impact performance. Applications to systems
utilizing fossil fuels, hydrogen, and renewable resources, including
electrochemical cells, catalysis, photovoltaics, supercritical and
combined cycles. Examples form very large-scale power plants to
microscale energy and propulsion devices will be used to demonstrate
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the approach and the future trends. The course provides advanced
training on energy issues covering techniques for energy storage and
chemical generation, including advanced battery design; fuel cells;
hydrogen generation and storage systems; heat recovery and storage in
the process industries.

‘

N101 Physical chemistry
The properties of gases- chemical equilibrium- phase diagrams-
molecular structure- Molecular spectroscopy.

CN102 Analytical chemistry
Stoichiometric calculations- general concepts of chemical equilibrium-
precipitation reactions and titrations- chromatography

‘

N103 Waves and optics
Mechanical vibrations and waves — electromagnetic waves — mechanics
and electromagnetism - reflection, refraction, and diffraction.

CN104 Thermodynamics
The internal energy and the entropy — enthalpy — 1°* and 2" Jaw of
thermodynamics — Carnot cycle.

CN105 Surface chemistry
Surfaces and interfaces — adsorption — structure of surfaces —
thermodynamics and dynamics of surfaces — catalysis by surfaces.

CN106 Properties of matter
Crystal lattices and crystal structure — properties of solids.

CN107 Selected topics in Chemistry
To be determined according to the department.

CN108 Selected topics in Physics
To be determined according to the department.
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Diploma of Biotechnology

Courses

1. First Semester:

Compulsory Courses

Course Course title Tota.I Lectu.re Lab. Exar:n Final
code English Arabic Credit| Credit |CreditDuration|grades
Hours| Hours [Hours| (hour) |out of
BT501|Biochemistry| & sssll cbuall | 1 1 0 1 50
Fermentation la ¢S
BT502 Technology | sl 2 1 1 1 100
BT503 | Immunology|  4clall 2 1 1 1 100
>3l Sl
BT504 |Microbiology| ska¥! ale) 3 2 1 1 150
(e
Principles of | <l
BT505| Molecular | Laslsull 2 1 1 1 100
Biology A yall
BT506| Proteomics | iyl ale | 2 1 1 1 100

2. Second Semester:
Compulsory Courses

Course Course title Tota'l Lectu.re Lab' Exar'n Final
code English Arabic Credit| Credit |CreditDuration|grades
Hours| Hours [Hours| (hour) |out of
Plant L”‘?Jb&“
BTS07 Biotechnology ?’Pﬂ 2 1 1 1 100
)
. | Adlesladll
BT508| Bioinformatics iy el 2 1 1 1 100
Concepts of aanlia
BT509 Genetic digl) 3 2 1 2 150
Engineering | 4515




Applications of

corials |2 354
BT510| "2NOMAENAS | g s 2 | 1 | 1 1 | 100
n L sl gl
biotechnology i gl
. 336y
BT511 Inst(rjulmbent?tlon s 1 1 0 1 50
and lab safety 52
Calanhail)
Modern J;‘
BT512| Applications of el Y 2 0 2 100
otechnol [FENpA Pl
Biotechnology i gl
Elective Courses
Course Course title Total |Lecture Lab | Exam | Final
code Enelish Arabic Credit| Credit |CreditDuration|grades
& Hours| Hours |Hours| (hour) |out of
Bioassay |dJdlill sk
BT51 . 2 2 2 100
>13 Development| sl ol 0
Biochemical | sLaS dunia
BT514 T 2 1 1 1 100
> Engineering 4 gl
Food [FENAPYLN
BT51 . Gy 2 2 2 100
>15 Biotechnology|4:3& 30 4 gl 0
Green el
BT51 o 2 2 2 100
>16 Chemistry ¢ _padll 0
Introduction & Aedia
BT517 to glaayl 2 1 1 1 100
Biostatistics sl

Total Credits = 24 Compulsory Courses + 4 Elective Courses



Course Specifications

BT501 Biochemistry

This course provides the linkage between the inanimate world of
chemistry and the living world of biology.

The course explores roles of essential biological molecules in different
living organisms, covering proteins, lipids and carbohydrates chemistry.
It provides a systematic and methodical application of general and
organic chemistry principles. Metabolic pathways are also examined.
BT502 Fermentation Technology

Introduces bioprocess principles used in large scale production of
microbial cultures and their products. Topics of interest include
microbial kinetics, bioreactors types and design, modes of operation
and sterilization. Process variables and process control. On-line and
off-line analytical instruments. Scaling up. Downstream process.
Economics of fermentation processes. Bio-Process Technology for
industrial production of metabolites, recombinant vaccines, therapeutic
proteins, antibiotics and fuel.

Practical Course: Students will grow microorganisms for production of
some important biotechnological products (e.g. recombinant protein).
During the cultivation, the student will monitor and control several vital
parameters. Also the student will follow the changes in cell growth and
product formation using some analytical skills as pH and
spectrophotometric measurements.

BT503 Immunology

This course is designed to provide students with a comprehensive
background in immunology and immunochemistry in biotechnology.
Topics range from antibodies as tools in Over-The-Counter and
research immunoassays to genetic and molecular modifications of cells
reactive in cancer immunotherapy. The immunological and
immunochemical basis for these applications are stressed.

Practical Course: ELISA, blood grouping. Flow cytometry principle and
interpretation of data. Theory beyond ELISpot, immunoblot and dot
blot. CBC interpretation.
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BT504 Microbiology

This course aims to refresh knowledge of microorganisms via studying
the following: Ultrastructure of a bacterial cell, fungal cell and virus.
Types of culture media. Growth of microorganisms (phases, nutrients,
oxygen requirements, pH)). Microbial metabolism. Applications of
different microorganisms in Biotechnology.

Practical Course: emphasizes on good laboratory techniques in the
handling, manipulation, staining and identification of microbes.

BT505 Principles of Molecular Biology

Topics covered include differences between Prokaryotic and Eukaryotic
cells and the central dogma of molecular biology. Gene expression,
mutations will be covered. Polymerase Chain Reaction, DNA markers
and DNA fingerprinting. Relevance and use of these techniques in
medicine and industry.

Practical Course: Includes practical applications for theoretical course:
sample preparation and sterilization, DNA extraction, DNA elution, DNA
detection, gel preparation and DNA visualization, PCR.

BT506 Proteomics

Protein sequencing, Peptide sequencing and synthesis. Methodology
and techniques in protein structure prediction and analysis; expression,
separation and detection, including key techniques such as western
blotting spectrophotometric assay, mass spectrometry, protein
crystallization and analysis of protein structure using computational
approaches. Proteomics significance in Biotechnology.

Practical Course: Laboratory experiments that will be performed
include liquid chromatography, gel electrophoresis, amino acid analysis,
protein crystallization and enzymatic assays.

BT507 Plant Biotechnology

The course introduces students to the principles, practices and application
of plant tissue culture and transformation in science, agriculture,
environment and pharmaceutical industry. Also students need to become
familiar with environmental safety issues.

Practical course: hands-on experience and training in representative plant
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tissue culture and genetic engineering techniques. Also the student will
follow the changes in plant growth and product formation using some
analytical skills.

BT508 Bioinformatics

The course covers the genetic databases; the rapidly-increasing number
of genome databases, including the human genome database; the
sequence homology search engines and search algorithms; software for
the identification of structural sequence components; and the
determination of evolutionary relationships between sequences.

BT509 Concepts of Genetic Engineering

Recombinant DNA technology, basic and advanced cloning techniques,
RNAIi, DNA sequencing. Relevance and applications of these techniques
in medicine and industry.

Practical Course:- Includes practical application for theoretical course:
preparation of competent cells, transformation techniques, cloning
strategies using RE ligases, test for successful cloning.

BT5010 Applications of nanomaterials in

biotechnology

Nanobiotechnology is an interdisciplinary field that exploits the unique
functional properties of natural and synthetic biomolecular-sized
(nanometer-scale) constructs such as quantum dots, carbon nanotubes,
nanostructured surfaces, liposomes, artificial membranes, and
molecular machines for biotechnology. This course will survey the
applications of nanotechnology to medical diagnostics, imaging, and
therapeutics (including drug delivery and anticancer treatments);
nanofluidics, bioassays, biosensors, and bio-inspired engineering. Also,
applications of nanotechnology in different environmental aspects will
be discussed.

Practical Course:- includes different nanomaterial preparation,
characterization and some applications in biotechnology.



BT511 Instrumentation and lab safety

Bio-ethics, lab management and how to deal with biological hazards.
Centrifugation Techniques: Principles, type of centrifuges, and
applications in isolation of cells, cell organelles and biomolecules.
Chromatographic Techniques: Principles, types and applications in
biotechnology. Electrophoretic techniques: Proteins, Carbohydrates
and Nucleic Acids. Spectroscopic Techniques: Principles, types and
applications in biotechnology.

BT512 Modern Applications of Biotechnology

Applications of modern biotechnology in health, medicine and
environment, and safety in biotechnology. Advanced topics in
biotechnology will be covered such as stem cells, vaccinology,
transplantation, marine biotechnology, and applications of
biotechnology in renewable energy and water treatment.

BT513 Bioassay Development

This course will cover methodological approaches to bioassay
development for high throughput screening. Both cell-based
(cytotoxicity; cytoprotection, high content imaging, and reporter
systems) and cell-free assay systems (enzyme, FRET, time resolved
fluorescence, quenching assays, immunological assays) will be included
with discussion of the potential promise and pitfalls associated with
each assay system. Various assay formats, visualization techniques, and
current developments in assay technology will be discussed. Project
management techniques will be utilized to aid in the process of assay
development.

BT514 Biochemical Engineering

Microbial Growth Kinetics: Thermodynamic principles, Stationary cell
growth, Growth vyield, Specific growth rate, Product yield, Saturation
constant, Biomass energetics, Yield equations. Scale-up Studies: Criteria
for translation between two scales of operation, Non-geometric scale-
up. Mass Transfer in Microbial System: Fluids and its properties, Non-
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Newtonian fluids, Gas—liquid mass transfer, Oxygen transfer and
utilization in gassed microbial system, mass transfer resistances, and
heat transfer coefficient correlations.

Practical Course: Includes practical application for theoretical course:
stoichiometry, kinetic reactions, enzyme kinetics, fluid flow and mixing.

BT515 Food biotechnology

The topics cover food ingredients, FDA regulations, rapid detection
techniques of foodborne pathogens, chemical senses, nutrigenomics
and nutraceuticals.

BT516 Green Chemistry

This course helps students understand the notion of sustainability and
how it applies to chemistry. It also explores the history of chemistry,
outlines critical need for green chemistry, and the principles that guide
its practice as an emerging and important field of science.

BT517 Introduction to Biostatistics

Statistical methods and reasoning, with an emphasis on the techniques
and terms commonly encountered in research, are presented as tools
for students to determine the impact of research on practice, especially
in the areas of probability and statistical inference. Statistical software
is used extensively to simplify statistical calculations.
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Diploma of Biomedical Chemistry

Courses

1. First Semester:

Compulsory Courses
Course Course title Total |Lecture| Lab | Exam | Final
code Enelish Arabic Credit| Credit |CreditDuration|grades
g Hours| Hours [Hours| (hour) | out of
MC501/ Immunology|  4clill 2 1 1 1 100
Clinical ¢LaSl)
MC502 Chemistry (1) (1) &Sasy) 2 1 1 1 100
. :~-\
Mcsog| Molecular | e 3| 2 |1 2 | 150
diagnostics | sl
Sl
Basic > Saall
MC504MicrobioIogy R ) 2 1 1 1 100
(a8
MC505| Hematology | al (sl 3 2 1 2 150

2. Second Semester:

Compulsory Courses
Course title Total |Lecture] Lab | Exam | Final

Couc:‘se Enelish Arabi Credit| Credit |CreditDuration/grades
code nglis ralIC  Hours Hours |Hours (hour) |out of
i Gl cliaS
MCsos | orensic SR 1 1] 1| 100
chemistry = )
Fundamental | ale ¢l
pathology and | _al V!
- 2 1 2 1
MC507 Histopathological| <Ll 5 3 >0
techniques Al
Clinical LSl
S 2 1 1 2 1
MC>08 Chemistry (1) | (1) 4SSy 00
MC509  Laboratory BN 2 2 0 2 100
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Management & | < sl
Quality Basall aS i
Assurance
Medical L ol g 9 Sl
MC51 o i 2 \ \ 2 1
510 Microbiology Al 00
. RS
MC511 Ph | . 1 1 0 1 50
ysiology o sl
Elective Courses
Course Course title Total|Lecture| Lab | Exam | Final
code Enelish Arabic Credit| Credit |CreditDuration|grades
g Hours| Hours |Hours| (hour) |out of
I I c 2 2
Mcs12| MSTUmentall wy qaa 0 2 | 100
analysis -
aealdl s 2 1 1
mcs13| . DNA - 1 100
Technology &35
Y \ 1
Mcs1a  Blood Al iy \ 100
Banking
Occupational L 2 2 2
MC515/ Safety & gl 3 I, 0 100
Health
L L ol gl
MC516| Radiobiology e Lyl 1 1 0 1 50
MC517, Cell biology |4l baden| 1 1 0 1 50
Lia
Mcs1g | umor e N B T 1 50
Biology elsY)
Fundamentals
MC519 of 1SO 15189 | s_x¥! cilasusd| 1 1 0 1 50
&17025
Fundamentals e il 2 2 2
MC520 of Ll 0 100
. 5
Nanoscience
Clinical L ol L) 2 2 2
21 N & 1
MCS Pathology Sy 0 00
MC 522|Major project| sis2 g s x| 2 2 0 2 100

Total Credits = 24 Compulsory Courses + 4 Elective Courses
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Course Specifications

MC501 Immunology

This subject covers the knowledge of all systems in the human body with
more focus on the immune system. It introduces common terms,
concepts, fundamental procedures and applications used in
immunology.

Practical Course: Theory beyond ELISpot, immunoblot and dot blot. CBC
interpretation.

MC502 Clinical chemistry |

Provides the basic knowledge concerning the properties of
carbohydrates, lipids and proteins, and their significance in biological
systems. It will initially introduce the common and basic bioreactions
occur within the human body. It aims to provide an overview of
metabolism and emphasizes the relationship between anabolism and
catabolism, and their role in maintaining life.

Practical: Estimate serum levels of glucose, total proteins, albumin,
cholesterol,

creatinine and uric acid by colorimetric methods.

MC 503 Molecular diagnostics

Provides you with the basic theoretical and practical knowledge of
Molecular Biology. Topics include the molecular biology techniques,
gene regulation in eukaryotes, eukaryotic viruses, genetics and cancer.
Essential techniques for the advanced molecular diagnostics and kits.
Practical Course: sample preparation and sterilization, DNA extraction,
DNA elution, DNA detection, gel preparation & DNA visualization, PCR.

MC 504 Basic Microbiology

Basic Microbiology Overview of the microbial world including a survey
of the structure, function, and diversity of microorganisms.
Introduction to the concepts of microbial physiology.

Practical:

Lab precautions, agar preparation, bacterial culture, growth curve,
identification
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MC 505 Hematology

Provides the theoretical foundation and practical skills in hematology. It
covers the structure and function of all blood components. Discusses
the normal development of the blood components and correlates
common blood disorders. It also covers laboratory investigations of
anemia, hemoglobinopathies, thalassemia, hemostasis, blood parasites
and hematopoietic stem cell disorders.

Practical:

Blood samples preservation, C.B.C, differential C.B.C

MC506 Forensic chemistry

Application of forensic science such as in fingerprinting development,
explosives, narcotics, drugs and other areas and their practical
applications.

MC507 Fundamental pathology and Histopathological
techniques

Provides an introduction to the mechanisms and progression of
diseases and to the morphology, molecular, cellular, tissue, and organ
changes. Topics include cellular adaptations and tissue damage
(degeneration and cell death), inflammation, healing and repair,
hemodynamic disorders, tumorigenesis and organ pathologies. At the
end of the module, students will have built the foundation of
understanding of the pathogenesis of diseases and the interpretation.
Provides the practical foundation in techniques based on
histopathology. Emphasis is given to the ability to apply theory to
bench practice in tissue fixation and processing, staining (routine and
special stains), immunohistochemistry and instrumentation. Cryotomy
and exfoliative cytology are also introduced.

Practical:

histopathology. Emphasis is given to the ability to apply theory to
bench practice in tissue fixation and processing, staining (routine and
special stains), immunohistochemistry and instrumentation. Cryotomy
and exfoliative cytology are also introduced.



MC 508 Clinical Chemistry Il

Skills the candidate with all essential knowledge to understand of
pathophysiological changes in disease. Provides the tools and concepts
in clinical chemistry for diagnosis, prognosis, monitoring and screening
of disease. Empower the ability to link the purpose and limitations of
specific laboratory tests to the theoretical knowledge and
understanding of clinical chemistry. It also provides you with the basic
skills and understanding in laboratory tests carried out in the clinical
chemistry laboratory.

Practical: Advanced clinical tests.

° Protein estimation in body fluids.

Protein Separation methods.

Hormones investigations by ELISA.

Complete Urine analysis.

MC 509 Laboratory Management & Quality Assurance

This subject covers basic principles and techniques of laboratory safety,
and management as well as quality assurance, risk assessment and
management. Provides proper framework of good laboratory practices
and total quality management.

MC 510 Medical Microbiology

This course will provide the basic fundamentals of clinical microbiology
including public health, diagnostic testing, pharmaceutical sales, and
basic research and development. Discussion will focus on academic and
professional requirements for each career track. This will also include
laboratory management, infection control, diagnostic techniques.

MC 511 Physiology

This subject covers the knowledge of physiology of all systems in the body.
It introduces common terms, concepts, fundamental procedures and
applications used in physiology.

MC 512 Instrumental analysis

To provide the students with a comprehensive theoretical background
for the most useful and modern instrumental analysis methods and
techniques. Some useful recent applications will be also discussed.
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MC 513 DNA Technology

Structure, function and synthesis of DNA, RNA and proteins. Roles of
macromolecules in the regulation of information in the cell. Isolation
and manipulation of nucleic acids, construction of recombinant DNA
and transformation of cells.

Practical Course: Includes practical application for theoretical course.
Practical: ELIZA system, and some immunoassay tests.

MC 514 Blood Banking

This subject provides the basic knowledge of blood banking and covers
the theoretical, practical and clinical aspects of blood transfusion. There
is emphasis on the application of immunologic principles as applied to
blood grouping, tissue typing and compatibility testing. It also stresses
the importance of laboratory quality control and clinical considerations
in transfusion practices.

Practical: blood transfusion test and precautions, blood grouping, tissue
typing and compatibility testing.

MC515 Occupational Safety & Health

Covers health issues and safety at the workplace. The section on health
examines the causes of occupational diseases and their respective
controls (heat stress/strain, ventilation, noise and industrial lighting).
The section on safety explores topics like machinery safety, electrical
safety, hazards of fire and explosion, housekeeping and material
handling, personal protection equipment and legislation concerning
occupational safety and health.

MC 516 Radiobiology

The course describes the effects of ionizing radiation on living
organisms, from cells to animals. The lectures begin with a brief
physical description of the various types of ionizing radiation, the
electromagnetic spectrum, and how radiation interacts with atoms. The
early physical events produce ionizations and yield chemical radicals
that can damage important biological molecules such as water and
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DNA, leading to either cellular repair or death. The course emphasizes
radiation damage to cells and organs, with practical illustrations of
applications to cancer therapy. It also reviews the risk-benefit rationale
used in government regulations for the controlled use of radiation in
research and medicine.

MC 517 Cell Biology

This subject covers the biology of cells of higher organisms: structure-
function relationships of cellular membranes and internal organelles,
cell cycle and cell division; transport mechanisms and cell
communication, cell motility and the cytoskeleton and cell death.
Provide the basic practical fundamentals required for biology and
molecular labs.

MC 518 Tumor Biology

This course will provide a comprehensive overview of the biology and
pathology of cancer. The first half of the course will focus on the
genetic and molecular basis of cancer. We will explore the role of
mutations in cancer cells and how they lead to the deregulation of
essential biological properties such as programmed cell death, cell
proliferation, and differentiation. The second half of the course will
focus on the interface of cancer and medicine. Classical treatment
methods will be compared with newer treatment modalities, such as
targeted therapies. We will also explore the challenges associated with
diagnosing cancers, as well as ways in which to prevent cancer.

MC519 Fundamentals of ISO 15189 & 17025

Equip the candidates with all essential fundamentals in how to
implement a quality management in a lab, provide the knowledge of
the major managerial and technical requirements for lab accreditation,
increase the skills of the good laboratory practices.
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MC520 Fundamentals of Nanoscience

Introduction to nanoscience — definition of nanomaterials and
nanoscale. Preparation methods of nanostructures including up-down
and bottom-up techniques. Selected industrial applications of
nanomaterials.

MC521 Clinical Pathology

Clinical pathology assists in disease diagnoses, based on observed
changes in tissue structure or biochemistry, while the focus of
investigative pathology is the elucidation of the underlying mechanisms
related to tissue injury and disease processes.

MC522 Major Project

This subject provides a framework for student to solve practical
problems, conduct research work and/or develop studies, through a
self-managed project.

¢y



Lo lial) dpaiil) g Axinl) a glal) o gluy
Diploma of Environmental Science and Industrial

development

Courses

1. First Semester:

Compulsory Courses
Course title Total |Lecture Lab | Exam | Final
Credit| Credit |CreditDuration|grades
Hours| Hours |Hours| (hour) |out of

Course
code English Arabic

Environmental  Julsill

EN501|chemistry and| (slweasll 3 2 1 2 150
analysis sl
EN502| Ecology Al ale 3 2 1 2 150

Fundamentals
of Air  |aSail) bl

EN . 2 1 2 150
>03 Pollution | sell sk 3 3
Control
ensoa/EnVIFonmental oyl 1 | 1 | o 1 50
Economics
Clean Water |sbuall Lis 5} 535
EN L 1 1 1 50
>05 Technology Aglal) 0
:°|'djnd calad) 5 )
EN506| o2 aoUs g 2 2 0 2 | 100
Waste oy
5 sl
Management
EN507| Plant design | phas araai | 1 1 0 1 50

2. Second Semester:

Compulsory Courses
Course title Total |[Lecture| Lab | Exam | Final
Credit| Credit |Credit/Duration|grades
Hours| Hours |Hours| (hour) |out of
EN511 Water badeSi | 1 1 0 1 50

Course
code English Arabic
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Reclamation [pluall aaend
Technology
Environmental | <Ll
Legislative | <l ydall
EN512|Framework and| 4l 1 1 0 1 50
Methods of | &b
Enforcement | <bisiall
Workplace | saa3udl
EN513| safety and aall 1 1 0 1 50
health Ligal)
Fundamentals | <culuibul
EN514 of Qilfield PN 2 2 0 2 100
Processing  |hddl Jséa
Environmental oYl Al
EN515| management i 1 1 0 1 50
system
Industrial L gl 935
EN516| wastewater | ralla| 1 1 0 1 50
technology | =luall
Practical .
EN517| environmental “A& ))sf 3 2 1 2 150
analysis
Elective Courses
Course Course title Tota'l Lectu.re Lab. Exar'n Final
code English Arabic Credit| Credit |CreditDuration|grades
Hours| Hours [Hours| (hour) |out of
Membrane psie
EN508| scienceand | LadsSis | 2 2 0 2 100
technology sy
EN509| Basic hydraulic Mfi’d?fj\ 2 2 0 2 100
Risk 5l
EN510 Management e 2 2 0 2 100
_ ale bl
EN518| Basics of nano ) 2 2 0 2 100
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technology
Energy | piais
EN519| conservation a L 2 2 0 2 100
management
Process IBYES
EN520|instrumentation|  4slaxll 2 2 0 2 100
and control aSaill

Total Credits = 24 Compulsory Courses + 4 Elective Courses
Course Specifications

EN501 Environmental Chemistry and Analysis

This course introduces graduates to the field of environmental
chemistry and provides a foundation for applications in pollution
control and water & wastewater technology. Graduates will study the
practical aspects of environmental chemistry, quantitative
measurements and analysis of air, water and wastewater. Principles of
measurement, instrumentation and analysis are emphasized using an
application-oriented approach.

EN502 Ecology

Ecology is the study of living things in their natural environment. This
module focuses on the significance and function of natural ecosystems,
and how humans have affected these systems over time. It
concentrates on the interaction between human activities, resources,
and the environment. As the human population grows and technology
advances, pressures on earth’s natural systems are becoming
increasingly intense and complex. This module aims to promote greater
environmental awareness and nurture social responsibility towards the
environment.

EN503 Fundamentals of Air Pollution Control

Introduction to air pollution. Chemistry of air pollution. Effects of air
pollution. Air pollutants from industrial processes. Transport of air
pollutants. Indoor air pollution. Air pollution measurements and
analytical techniques. Air pollution laws and regulations, and the
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emission standards. Air pollutant concentration models. Air pollution
control. Future of air pollution.

EN504 Environmental Economics

This course aims at equipping students with economic methods and
tools to analyze basic environmental issues while strengthening group
work skills. This course combines theoretical analysis with discussions
on specific environmental policies as applied to water, air pollution,
energy, climate change and human health issues. Within these
examples, particular topics that will be covered are the concepts of
sustainability, microeconomic analysis of environmental regulation, the
problem of social cost, policy instrument choice, and estimating costs
and benefits of environmental improvements via revealed preferences
(hedonic analysis, travel cost method, household production) or stated
preferences.

EN505 Clean Water Technology

This module introduces the processes for treating raw water from
various surface water sources to produce potable water. Graduates will
study raw water quality parameters, treatment techniques, and the
monitoring and operation of water treatment systems. The focus is on
conventional water treatment technologies emphasizing on chemical
coagulation and flocculation processes for removal of suspended and
colloidal solids in raw water. Topics covered include pre-treatment of
raw water, sedimentation, coagulation, flocculation, filtration and
disinfection techniques.

EN506 Solid and Hazardous Waste Management

Graduates will examine how solid and hazardous waste is generated;
the pollution problems related to waste disposal; and methods of
collection, handling, treatment and disposal of waste. Concepts of
waste minimization such as recycling, reusing, reducing and waste
exchange will be highlighted as effective tools in waste management.
Issues in biomedical waste generation, collection and treatment will be
addressed. Local legislation for solid and hazardous waste will be
explained in relation to the overall waste management practice.
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EN507 Plant Design

A study of the engineering aspects involved in the development of an
industrial plant. Capital and manufacturing cost estimates. Safety in
design. Feasibility survey. Equipment design and specification. Plant
layout and location. Students will work in small groups to produce a
process design and economic evaluation of a complete industrial plant.
The students will learn:

. Plant layout fundamentals and work flow procedures

. Terminology and symbols used in plant layout

. Fundamental principles of chemical process technology

. Process flow diagrams (PFDs)

. Equipment used in process plants

. Instrument symbols and abbreviations

. Piping and instrumentation diagrams (P&IDs)

. Piping design and engineering principles

. Terminology, symbols and abbreviations used in piping design
. Piping specifications and piping codes

. Components of piping systems - fittings, flanges and valves
. Piping isometrics and bill of materials.

EN508 Membrane Science and Technology

This module aims to equip graduates with fundamental knowledge of
membrane science and membrane applications in environmental
engineering. Topics covered in this module include the types of
membranes and membrane modules, the basic principles of membrane
fabrication, general theory of membrane transport, membrane
separation process, membrane fouling, liquid membranes, and
facilitated transport. Membrane applications in water reclamation
recycling and reuse will also be covered.

EN509 Basic Hydraulic

Graduates will examine the basic hydraulic principles and fundamental
concepts that are essential for the study of water and wastewater
technologies. Topics covered include the properties of fluid,
manometry, hydrostatics and fundamental principles of fluid flow.
Head loss in pipeline, design of pipeline, flow measurements and pipe
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network analysis will also be covered. Graduates will also learn about
open channel flow and the design of surface water drainage system.

EN510 Risk Management

What is risk management? Why accidents occur. How to avoid
accidents. The consequences. Personnel health and safety. Process
safety analysis. Loss prevention. Process safety in design and
operations. Defining and quantifying risk. Checklists. Hazard and
operability analysis (HAZOP) studies. Hazard analysis (HAZAN)
techniques. Human factors. Linking HAZOP, process control,
instrumentation and alarm systems. Cost of plant safety. Environmental
impact. Case studies of serious plant accidents.

EN511 Water Reclamation Technology

Graduates will explore the fundamentals of collection systems for
wastewater from domestic premises, wastewater treatment
techniques, monitoring and operation of wastewater treatment
systems, and the code of practice relevant to sewerage and sewage
treatment. The design of sewer collection systems will also be covered
in detail. Emerging technologies in water reclamation and water
recycling will be emphasized in this module

EN512 Environmental Legislative Framework and Methods of
Enforcement

Structural: Bridges roads towers power pylons -Transportation: Roads
traffic control airports -Water: Dams pipelines purification works
reservoirs -Geotechnical: Foundations excavations and fills-Urban:
Municipal services development and maintenance of towns -
recreational facilities -Construction: Construction management-
Environmental: Impact studies social and natural environments
harmonising affected elements and resources.

EN513 Workplace Safety and Health

This module focuses on the study of various aspects that are critical to
the provision of a safe working environment. Topics covered include
toxicology, clean air and ventilation, control of temperature and
humidity, industrial hygiene and industrial diseases.
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EN514 Fundamentals of Oilfield Processing

Introduction to Oilfield Processing. Measurement. Instrumentation.
Relief systems. Storage. Multiphase flow calculations in pipe lines.
Separator design and sizing of flow lines. Pumps and Hydraulic
Turbines. Hydrate formation and remedial options. Prime mover for
mechanical derive. Hydrocarbon Recovery. Utilities in upstream
processing. Dehydration and hydrocarbon treating. Compressors,
Expanders and Refrigerators. Utilities in upstream processing.
Dehydration and hydrocarbon treating.

EN515 Environmental Management System

In this course, graduates will learn the application of concepts and
principles in environmental management. Topics covered include the
fundamentals of environmental impact assessment (EIA),
environmental baseline studies (EBS), risk assessment, environmental
management systems (EMS), ISO 14001, OSHA 18001 and
environmental auditing.

EN516 Industrial Wastewater Technology

Different industrial processes result in unique type and characteristics
of industrial wastewater. Considering specific pollutants and toxic
substances, treatment methodology applicable for conventional
domestic wastewater is not all together applicable for industrial
wastewater. This module introduces graduates to specific industrial
wastewater problems and addresses possible unit processes applicable
to industrial wastewater treatment. These unit processes, along with
conventional water pollution treatment techniques, can then be
applied as a complete treatment flow for different industrial
wastewater types. The module will cover basic physical, chemical and
biological treatment technologies and also highlight specific industrial
wastewater treatment methods and anaerobic treatment applications.

EN517 Practical environmental analysis

° Classical analysis
Water analysis
Cement analysis
Instrumental analysis



EN518 Basics of nano technology

Introduction to nanoscience — definition of nanomaterials and
nanoscale — preparation methods — characterization and application.

EN519 Energy conservation management

Energy consumption is at an all-time high, and it is uncertain how high
energy costs will go. This module will teach graduates energy
conservation efforts and innovative programs to help people, including
businesses, get in the habit of using energy more efficiently, thereby
saving money, energy and the environment.

EN520 Process instrumentation and control

Graduates will study the principles and applications of process
instruments and the fundamentals of automatic process control
systems, which include the basic concepts of analogue and digital
control, principles of feedback and loop stability. The module includes a
site visit to a control plant to enhance student learning.
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Diploma of Cement Chemistry and Technology

Courses

1. First Semester:
Compulsory Courses
Course Course title Total|Lecture Lab | Exam | Final
codec Enelish Arabic Credit| Credit |CreditDuration|grades
g Hours| Hours |Hours| (hour) |out of
Environmental
Impact Y ag
CT501 |Assessment of| dclial Sl | 2 2 0 2 100
Cement e
Industrial
Healthé(Safety . \
CTs02| . | saddly |2 2 0 2 100
nvironmenta i) 5,10y
Management
Fundamentals
of Air  |aSaill il
CTS03| |, lution |-t sel i i 3 2 1 2 150
Control
I | .
CTsoa| MStrUmentall s | 3 | 2 | 1 2 | 100
Analysis
Kiln Process A 5 Sl
CT505|Operation and| . el 2 2 0 2 100
GoAll A
Control
Chemlst‘ry and Ly cla
CT506| Production of .- 1 1 0 1 50
Caiawy)
Cement
Industrial s
CT507 waste i lin 1 1 0 1 50
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2. Second Semester:
Compulsory Courses
Course Course title Total |Lecture| Lab | Exam | Final
code English Arabic Credit Credit |CreditDuration/grades
& Hours| Hours [Hours| (hour) |out of
Cement Plant |aSad 3 jeal
CT511|Instrumentation aias 1 1 0 1 50
and control ey
Cement and .
. 9 uw‘)]\
CT512| Environmental | ~. 3 2 1 2 1500
) Y
effect i
Dedusting | 413} 5 jeal
i Lzl
cT513| Fauipmentand| s Js 1] 1 | o0 1 50
cement nlae
standards Cuiany)
Enwrgnmgntal Ly
Legislative )“ul\
CT514|Framework and| 5°7" | 1 1 0 1 50
Methods of S
e s
Enforcement
Mining, Mineral| (s
CT515 Processing and ..M‘J 2 ) 0 ) 100
Cement Qaedl
Q&MY\J
Principles of bl
Environmental 3l
T51 : 2 2 2 1
CT516 Risk RPN 0 00
Management | 4l
Elective Courses
Course Course title Total |Lecture Lab | Exam | Final
code English Arabic Credit| Credit |CreditDuration|grades
g Hours| Hours |Hours| (hour) |out of
Civil Liability | 455wl
i 2 2 2 1
1508 in Relation to |4alall Asadl) 0 00
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Environmental () & 5l
Pollution
Enwrorwpental fnal Lunigl
CT509 .CIVI| ‘ i 2 2 0 2 100
engineering
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cement
Energy ..
. B 533 )1)
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I’l:/dlonlton:'gn Ll 5 3
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of wastewater )
u)ml\
treatment

Total Credits = 24 Compulsory Courses + 4 Elective Courses

Course Specifications

CT501 Environmental Impact Assessment of Cement

Industrial

The EIA process should proceed through a number of steps:

° Description of the project: What type of projects, its size,
components, and processes expected, all stages of implementation?

° Screening: is an EIA required?

° Scoping, or identification of potential environmental impacts:
What has to be covered in the formal EIA and in what detail?

° Baseline: What are the existing environmental conditions? -

Prediction: What environmental impacts will the project have? -
Evaluation: How will these impacts affect people and resources, and
how significant are the resulting effects?

° Mitigation: Can significant negative effects be avoided or made
acceptable?
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CT502 Health, Safety & Environmental Management

Criteria for evaluating the significance of impacts, Health, Safety &
Environmental Management and their effects should be set in advance.
They should be based on local standards wherever possible. Where
these are not available, acceptable international standards should be
used (e.g. WHO, US EPA, etc. guidelines).

CT503 Fundamentals of Air Pollution Control

Air pollutants. -Effects on human beings and environ. Sources of air
pollutants - Pollutant concentration and emission — measurements -
Chemistry in the atmosphere. Dispersion of pollutants in the
atmosphere - Regulations and laws - General Ideas in Air Pollution
Control-A better process design-After-treatment processes - Alternative
approaches - Control mechanisms. Size distributions - Wall collection
devices - Dividing collection devices - Gas control —Incineration-
Regional and Global Issues-Global warming - Stratospheric ozone
depletion. Acid rain.-Long-range transport-Hazardous air pollution-
Urban smog-Indoor air pollution.

CT504 Instrumental Analysis

Introduction to Instrumental analysis-Radiation and Bioradiation-IR,
UV, NMR, MS, and electronic microscope ( Scanning and transmittance)
—electrophoresis —spectrophotometer and HPLC devices

CT505 Kiln Process Operation and Control

The Course contents: Process and kiln system, Basic principles of
operation. Chemical Reactions in the Kiln. Kiln Zones, Raw Material
characteristics. Liquid Phase and importance of Iron and Aluminum
content, Fuel types and their characteristics, Combustion Theory,
Calciner Operation, Calciner Fuels, Heat Balances. Heat Balance work
session, Optimization of heat consumption, Behavior of volatile matter.
Volatile matter work session, Clinker coolers, Operations and
optimization of clinker coolers, Emissions of NOx and SOX from cement
kilns. New emission standards, Starting and Stopping the kiln.
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CT506 Chemistry and Production of Cement

The production of cement takes place with several steps:

° Quarrying of limestone and shale

. Dredging the ocean floor for shells

. Digging for clay and marl

° Grinding, Blending of components

° Fine grinding, Burning, Finish grinding, Packaging and/or
shipping.

CT507 Industrial waste

The aim of the course is to study wastes from industries,
characterization of waste stream, management of industrial
wastewater, source reduction, treatment and disposal of solid wastes,
methods for treating air discharges and the technologies for waste
treatment. Provide the student with the skills required for management
of industrial waste.

CT508 Civil Liability in Relation to Environmental Pollution

Civil liability resulting from environmental damage: an international and
comparative law overview- Technical and scientific co-operation -
National substantive law: overview of the principal judicial means for
obtaining reparation for damage resulting from environmental
pollution in common law and in civil law -The conflict of laws in the field
of environmental liability- Legislative cooperation -The environmental
disaster: a mass tort litigation.

CT509 Environmental civil engineering

Structural: Bridges roads towers power pylons-Transportation: Roads
traffic control airports-Water: Dams pipelines purification works
reservoirs-Geotechnical: Foundations excavations and fills-Urban:
Municipal services development and maintenance of towns -
recreational facilities-Construction:  Construction = management-
Environmental: Impact studies social and natural environments
harmonising affected elements and resources.
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CT510 Economic of Cement

Feasibility studies, cash flow, balance sheet, return on investment,
decision making, opportunity cost, interest rate to review the future
money value, currency exchange

CT511 Cement Plant Instrumentation and Control

Graduates will study the principles and applications of process
instruments and introduction to Instrumental Analysis-Radiation and
Bioradiation-IR, UV, NMR, MS, and electronic microscope (Scanning and
transmittance) —electrophoresis —spectrophotometer and HPLC
devices. Software control, control room operation, auto pilot (expert
optimizer, other simulation programs) flow meters, weight feeders
calibration, belt scales.

CT512 Cement and Environmental Effect

Description of the cement industry- Pressures on the environment-
Resource use- Emissions to air- Discharges to water- Waste production
and management- Transport- Pollution incidents and prosecutions-
Noise, vibration, odor and aesthetics- Standards of environmental
management- Environmental Impacts.

CT513 Dedusting Equipment and Cement Standards

The main sources of dust emissions in the cement industry. Sources of
emissions in particular disorganized emissions also include all sorts of
feeding devices, packaging installations and silos. Type of technological
installation, types of equipment used for dedusting in the cement
industry. Electro filters and, Bag (fabric) filters. Cement standards
according to ( Egyptian standards 1-4756/2007).

CT514 Environmental Legislative Framework and Methods of
Enforcement

Principles of health and safety management. Loss causation and
incident investigation. ldentifying hazards. Assessing and evaluating
risk. Risk control and emergency planning. Organizational factors.
Human factors. Principles of health and safety law. Criminal law. Civil
law. Measuring health and safety performance. General aspects of
occupational health and hygiene. Principles of toxicology and
epidemiology. Evaluating risk from chemical agents. Preventive and
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protective measures concerning hazardous substances.

CT515 Mining, Mineral Processing and Cement

Mine-Wide Optimization: Extraction ,Transportation and Conveyance, -
Crushing and grinding, -Different quarries with simple geological basis
knowledge and quarry managements

CT516 Principles of Environmental Risk Management

Concepts and principles underpinning Environmental Risk Assessment
and Management, including aspects such as Hazard, Harm, Risk,
Pollution, etc., in the context of the principles of Sustainability.-
Understanding what ‘a risk-averse and cautious approach’ entails-Tools
and Guidelines for Risk Assessment-Multi-Criteria Decision Making and
Risk Management Planning-Practical Case Study — Risk Assessment for
Mine Closure-Risk assessment provides a systematic procedure for
predicting potential risks to human health or the environment.

CT517 Energy Conservation Management

Energy consumption is at an all-time high, and it is uncertain how high
energy costs will go. This module will teach graduates energy
conservation efforts and innovative programs to help people, including
businesses, get in the habit of using energy more efficiently, thereby
saving money, energy and the environment.

CT518 Monitoring and Operation of Wastewater

Treatment

Wastewater treatment techniques, monitoring and operation of
wastewater treatment systems, and the code of practice relevant to
sewerage and sewage treatment. The design of sewer collection
systems will also be covered in detail. Emerging technologies in water
reclamation and water recycling will be emphasized in this module.



Diploma of Renewable Energy Science and

Engineering

Courses

1. First Semester:

Compulsory Courses
Course Course title Total |Lecturel Lab | Exam | Final
code Enelish Arabic Credit| Credit |CreditDuration| grades
& Hours| Hours [Hours| (hour) | out of
RE501 EE\T/?rE:;Z:t Gl all | g 1 | o 1 50
Energy SRVCIRI
RES02 | Conversion |7, 2057 3 | 2 | 1 2 | 150
and Storage
RE503 Eenewablz B ‘af o Y 1 | o 1 50
nergy an il
Society Y
Photovoltaic L) 4
RE504 | Systems |.. i 3 2 1 2 150
A0 g )
Technology | ~ S
Energy GLalad)
RE505 | Economics | <lulus 1 1 0 1 50
and Policies| 48Ul
Hydrogen | ... -
RE506 | Production “:fjij\ 3 2 1 2 150
and Storage ek
Elective Courses*
POWer | .o v sl
RE507 [Semiconductor| & Sl f.y)“ 2 2 0 2 100
Converters
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Hydropower | 4dlkll 4
RE508 . 2 2 0 2 100
Technology | 4iles Sl
*Student must select one elective course
2. Second Semester:
Compulsory Courses
Course Course title Total |Lecture| Lab | Exam | Final
codec Enelish Arabic Credit| Credit |CreditDuration|grades
& Hours| Hours |Hours| (hour) |out of
RE509| FuelCells [a@ L] 3 2 1 2 150
Biogas [SENPAPY
RE510 e 1 1 0 1 50
Technology |cssll Jlall
Ll
Renewable Adalisl)
RE511 2 2 0 2 100
Hybrid Systems| 4dkll
3a3akall
Design and sl
Applications Of | <ilauki
RE512 2 1 2 1
> Photovoltaic il 3 >0
Systems s S
Materials Alac)
RE513|Preparation and| —awaysis 3 2 1 2 150
Characterization| )<l
Elective Courses*
A3dall (3 gu
Renewable Energy 53aial
RE514 Market and Jaes 2 0 2 100
Commercialization s o
, sl
RE515 | Photochemistry i gl 2 0 2 100

*Student must select one elective course

Total Credits = 24 Compulsory Courses + 4 Elective Courses



Course Specifications

RE501 Energy and Environment

Introduction to Life Cycle Assessment (LCA) of energy technologies;
calculation of carbon intensity of national energy generation systems
and Greenhouse Gas (GHG) savings; and global environmental benefits
of Renewable Energy Technology projects. Introduction to international
climate and environmental conventions; carbon markets and clean
development mechanism (CDM); Introduction to CDM Methodologies
for Renewable Energy and energy efficiency projects.

RE502 Energy Conversion and Storage

Analysis of thermo-mechanical, thermo-chemical, electrochemical, and
photoelectric processes and technologies of renewable energy
conversion and storage systems; on-shore and off-shore energy
conversion; innovative energy storage devices; energy carriers,
synthesized fuels, and fuel reforming. Emphasis on advanced energy
technologies, energy efficiency, systems performance, innovative grid
connections, and minimizing environmental impacts. The course
includes lab work for providing the students with relevant hands-on
experiments.

RE503 Renewable Energy and Society

Awareness on renewable energy and its environmental and social
impact on society, public participation in developing and managing
renewable energy projects as well as low carbon society.

RE504 Photovoltaic Systems Technology

Introduction about renewable energy resources and the most widely
utilized renewable Energy technologies. Introducing the electrical
power engineering basics, in addition to the solar energy fundamentals.
Following that, the PV modules fundamentals and PV systems and
components will be introduced, as well as the PV performance analysis.
The basic sizing principles of PV systems will be presented, as well as
the most common and widely used fabrication methods.
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RE505 Energy Economics and Policies

Energy Policies Development and Trends Subsidies, Incentives and
Taxes; Policies for Renewable Energy Promotion; Climate Mitigation
Policies and Renewable Energy; Sustainable development, Economic
Decision Making of Renewable Energy Project.

RE506 Hydrogen Production and Storage

Chemical Production of hydrogen, Electrochemical Hydrogen Evolution,
Solar hydrogen evolution, Partial Oxidation, Steam Reforming, Thermal
Decomposition, Syngas, Shift reaction, Methanation, Hydrogen
Purification, Desulfurization, CO, Removal, Electrolytic Hydrogen, Liquid
Electrolyte Electrolyzers, Solid Polymer Electrolyte Electrolyzer, Ceramic
Electrolyte Electrolyzer, Photolytic Hydrogen, Solar Photolysis. Storage
of Hydrogen by Adsorption, Storage of Hydrogen in Chemical
Compound, Metal/Metal oxide Hydrides, Hydrogen Storage Materials,
carbon Nanofibres, Sponge Iron, Glass Microspheres, Carbon
nanotubes, Aerogels. Materials selection, Catalyst Preparation including
nano catalysts, Characterization of catalysts, Infrastructure and
distribution of hydrogen, Economic aspects of using hydrogen,
Innovation in hydrogen technology. The course includes lab work for
providing the students with relevant hands-on experiments.

RE507 Power Semiconductor Converters

Semiconductor devices: Driving, snubber and protection circuits;
Resonant converters; Switching D.C power supplies; Power
conditioners; Applications in the fields of electrical energy utilization.

RE508 Hydropower Technology

Introduction to hydropower, status of large and small hydropower
development in the MENA region and the world in terms of potential,
installed capacities and on-going projects in the context of rural
electrification and agriculture (run-off-river, canal fall based, dam toe,
small hydropower, micro hydropower, and Pico hydropower).
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RE509 Fuel Cells

Introduction to fuel cells, difference between fuel cells, batteries and
other energy storage applications. Characteristics of fuel cells (energy
efficiency, environmental issues, operating performance, etc.). Fuel
cells basics: (thermodynamics and kinetics of electrochemical reactions,
types of overpotentials, electrodes reactions in fuel cells, gas diffusion
electrode, electrocatalysis, fuel cell efficiency). Fuel Cell electrode
based material, catalyst material selection. Nano catalyst fabrications,
Characterization of catalysts and investigation of catalyst performance.
Fuel cell design and configurations, stack components, Types of Fuel
Cell systems: (Phosphoric Acid Fuel Cells, Molten Carbonate Fuel Cells,
Solid oxide Fuel Cells, Polymer Electrolyte Fuel Cells, Direct Methanol
Fuel Cells, and Alkaline fuel cells). Fuel Cell Applications: Stationary
Power Plants, Automotive Power Plants, other Applications. The course
includes lab work for providing the students with relevant hands-on
experiments.

RE510 Biogas Technology

Introduction to anaerobic digestion, benefits and costs of the biogas
plant, Uses of biogas and digested effluent, quality assessment of
digested slurry, components of a biogas system, Types and models of
simple and advanced biodigesters. Household and institutional plants,
biolatrines, scaling and design of biogas plants. Planning, construction,
and management of biogas plants. Biogas technology and the
Millennium Development Goals, developing CDM proposals focusing on
anaerobic waste treatment, Field visits.

RE511 Renewable Hybrid Systems

systems that comprise renewable energy technologies, as well as
renewable energy technologies with non-renewable ones, such as the
PV-diesel systems. Application of Renewable Hybrid Systems in Rural
Electrification, as well as introducing the concept of minigrids. An
overview on the design and optimization methodologies of renewable
hybrid systems will be presented, as well as some case studies from
literature.



RE512 Design and Applications of Photovoltaic

Systems

Introduction to photovoltaic systems and applications. The difference
between standalone/off grid and grid connected/on grid system will be
presented, as well as the basic design concepts of each system,
comprising the manual calculations as well as the use of advanced
software programs within the laboratory hours. An introduction about
solar water pumping will be presented as well, in addition to an
overview about other widely used application of PV systems.

RE513 Materials Preparation and Characterization

Fundamentals of nanoscience, Preparation of nanomaterials by
different techniques. Structural characterization (XRD, XRF, XPS, SAX,
Auger, SIMS, etc.), Electrochemical characterization (CV, EIS, E-I curves,
etc.), Morphological characterization (SEM, TEM, AFM, STM, etc.),
Thermal and mechanical properties, Spectroscopic characterization
(UV, VIS, IR, Raman, etc.), Electrical properties and Optical properties.
The course includes lab work for providing the students with relevant
hands-on experiments.

RE514 Renewable Energy Market and

Commercialization

Introduction to renewable energy markets and status. The concepts of
marketing and sales (consumer behaviors, managing sales, marketing
plans, business negotiations) and how to use them in marketing and
selling renewable energy technologies.

RE515 Photochemistry

Photochemistry principles. Application of photochemistry reactions to
organic synthesis. Heterogeneous photocatalysis.
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Diploma in Quality Control

Courses

1. First Semester:

Compulsory Courses
Course Course title Tota'l Lectu‘re Lab' Exar:n Final
code English Arabic Credit| Credit |CreditDuration|grades
Hours| Hours [Hours| (hour) |out of
_ il
qcso1|  Basics of skl |2 | 1 | oo 1 | s0
Analytical Science| ; 11y
Instrumental Gk
QC502| Methods —1 daaill |3 2 1 2 150
(Spectroscopy) | ikl
Instrumental Gk
QC503| Methods -1l shasll | 3 2 1 2 150
(Electrochemistry)| 4k <)
QC504|Computer science :il;\ 3 2 1 2 150
2. Second Semester:
Compulsory Courses
Course Course title Total |Lecture] Lab | Exam | Final
] ] Credit| Credit |Credit Duration|grades
code English Arabic Hours| Hours |Hours| (hour) |out of]
Instrumental | Jdsill 5k
Methods -1lI il
QC>05 (chromatogr- |1 sises SH) 3 2 1 2 150
aphy) (&
Quality Cor?trol 53 5al1 51
QC506| and Quality Sl ’ 3 2 1 2 150
Management
QC507 le:;aerccth Saigssie | 2 | N/A| 2 | N/A | 100
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Biological and Jalasl)
Microbiological| (o> ol sull
C508 - 2 1 2 150
Q Analyses: Elisa. |> sl su 5 Suall
PCR &
Elective Courses
Course Course title Total |Lecture Lab | Exam | Final
code Enelish Arabic Credit| Credit |CreditDuration|grades
g Hours| Hours |Hours| (hour) |out of
Biochemical Jalasl)
QC509 'Kﬁaf'r:efa el 2 |1 2 | 150
y & sl
Qcs1o]  CEMeMt g1 (e 2 | 1 2 | 150
Analysis
Envi I
qcsy1|-MVironmental L gaa 2 | 1 2| 150
Analysis
QC512| Food Analysis | 4:3&Y1 Jidas 2 1 2 150

Total Credits = 22 Compulsory Courses + 6 Elective Courses
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Cilawadil) g A jal) <l 1(Y)) Bale

O fialall da 3 KD Galae #1538 o 2l iy g (i dralas il
oaladl ol ol 3alg 3l 8 iz g9 5y sSaall dalall ALEYL A ol J3UA
Al Ol sie y (Fans O oo 85 @A pasadill )

sl ol (3840 Laadsl) *

33,35.43\ Slaaidll)

3 3 p
oy Agalal) geal ) salal) acdl)
Medical Applications of S L gl gisi

Nanoscience

S p g 4o Skl
Agricultural Applications
of Nanoscience

ot i) a gyl il Sk

duaigl)
Applications of
Nanoscience in

Engineering

SN aglat 4y gaal) Ciliydaity
Biological Applications
of Nanoscience

Sl o glad & guall) gty
Environmental
Applications of
Nanoscience

2 SomsSiall | Loa sl il el | Ay gall La gl gl aud | Y
Microbiology 4 gaal sball agle

:\,U:\AM s Liaxsd)
Biochemistry

L, gl e glacal)

Bioinformatics

TA




2 e i) 4 gial) L o1l
Nano-Biotechnology

Natural Products

A Sy L gl g g Sl

deliall g
Clinical Microbiology
and Immunology

Aty ) dg gaal) slial
Clinical Biochemistry

sl GAI_? 3"
dplal) 4 guad)

Glawd) deliva Ly gl 433
Technology of Cement
Industry

Glawd) pliass
Cement Chemistry

3,\35,:5\ QGJM\ aA.JLI.AJ @#\.ﬁ"
Assessment and
Treatment of
Environmental
Pollutants

Taiad) By gl L o155
Environmental
Biotechnology

dinl) BlSlaal) L of 4385
Environmental
Simulation Modelling

Glaldall g PKELW dale
Ll

Recycling and Reusing of
Environmental Wastes

Aalill g Al 0 gle auid
ielial

dsadid) 48Ul Lia ol 9i<S
Solar Energy Technology

gliily 58 5l LA L o153
O g Al

Fuel Cells and Hydrogen

Production Technology

Awaia g ps—is ?_“é
Saaaial) 48Ual)
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Master of Science in Materials Science and

Nanotechnology

Courses

1. First Semester:
Compulsory Courses
Course Course title Total |Lecture| Lab | Exam | Final
co dec Enelish Arabic Credit| Credit |CreditDuration|grades
& Hours| Hours |Hours| (hour) |out of
NTeo1| Materidls vy w2 | 2 | o 2| 100
Science 1
Elements of Sl
NT602 ) 1 1 1
60 crystallography, <l 0 >0
L 1 il
NT603| Nahno'l el | 2 | 2 | 0 2| 100
iotechnology i e il
nTeoa| MMstrumental f il 2 | 2 | o 2 | 100
Analysis
Modeling and | s 4aaill
NT 1 1 1
605 simulation HNEWN 0 >0
Fundamentals gl ol
NT606 of 6 e e 2 2 0 2 100
. 4 e silall
Nanoscience
Scientific
oy el )
GC601| Thinking and 1al) 1 1 0 1 50
Writing
2. Second Semester:
Compulsory Courses
Course title Total| Lectur| Lab Exam Final
Cours Credi| e |[Credi Duratio grade
e code English Arabic t |[Credit| t n (hour) s
Hours| Hours Hours out of
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NTog ~ Materials - lsdlese o, 2| 100
Science 2 2
Nanotubes: u'mw\
: DA yie al)
NT609| Production to 21 (e 2 2 0 2 100
Application QM\ )
, 3 gall
NT610 Nfonrocr;‘taatle”f’"s Lyl [ 2 | 2 | 0 2 | 100
ysis 3 jlaall
Healthand | ~all Y
NTE11 Environmental | 2wl 5 5 0 5 100
Impact of 3 sall
Nanotechnology| sl
. . Cilayadail)
qumeglcal - faclal
NT612 Appllcat|0n§ of a\fﬂ.@ﬁ;}\ 2 2 0 2 100
Nanomaterials iu_yia il
g 5 e
Materials & L 5l 933
NT613|Nanotechnology| sl 1 1 0 1 50
Project L sl 5l
2 i il
Elective Courses
Course title Total| Lectur| Lab Exam Final
Cours Credi| e |[Credi . |grade
. . . Duratio
e code English Arabic t |Credit| t n (hour) s
Hours| Hours [Hours out of
Nanotechnology| La i g<il)
of Engineering | 4 yia sl
NT614 and A se ddia g ) 1 0 1 50
Construction | il
Materials s Lil)
Good Laboratory| <l jladll
NT615| Practicesand | ol¥ls 1 1 0 1 50
safety (slexall

\Al




) 3 gall
NT616 ;em'conducmr e | 2 | 2 |0 2 | 100
anostructures AL go 4nl
[FEN L
Nanoparticle el
NT617| and thin film daa ) 2 2 0 2 100
technology | <l
4 e glal)
Fabrication |asias &_“UL.
Techniques for | 3!
NT61 . 1 1 1
618 Micro and Nano |4 _sie s_Sall 0 >0
Devices 4 yia gl
The Physics of |l sl ¢l 3
NT613 Nanostructures | 4 e sl ! ! 0 1 >0
s 5 ySHY)
Microelectronics|d; yie 5 Suall
NT620| , Photonics and | <lisall | 1 1 0 1 50
optoelectronics | WSy
4 gual)
Solar energy - | !5\
NT621 Photovoltaics | 4l 2 2 0 2 100
Energy i g
NT622| conversionand |..> =2 | 2 2 0 2 100
MLH\ R
storage
Complementary Courses (set by the department)
Course Course title Total |Lecture Lab | Exam | Final
code Enelish Arabic Credit| Credit |CreditDuration|grades
& Hours| Hours |Hours| (hour) |out of
CN Physical e Liasli
. 2 2 0 2 100
101 Chemistry 4 il
CN Analytical ¢ Luax<l
S 2 2 2 1
102 Chemistry Al 0 00
CN Waves and il gl
i 2 2 2 1
103 Optics HENP 0 00
N hermod e I 2 0 2 100
104 ermodynamics i)l
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CN Surface slaasS
105 Chemistry z sk
CN Properties of BEIRES
106 Matter 3Ll

2 2 0 2 100

2 2 0 2 100

. gual sa
CN | Selected Topics e | 2 ) 0 2 100

107 in Chemistry T L)

c;h.A‘}.A

CN | Selected Topics | . 7.
108 in Ph sicz @PifEa | 2 2 0 2 100
Y oL il

Total Credits = 22 Compulsory Courses + 4 Elective Courses

Course Specifications
NT601 Materials Science 1

Crystal structure and symmetry-lattice imperfection in solids -
Mechanical properties of solids — Creep and Fatigue of solids — Electrical
and magnetic properties of solids - Classifications of magnetic materials
—- Types of Defects in Crystalline materials — The Production of Defects
in Solids — Effect of Lattice Defects on the Physical and Mechanical
Properties of Solids- Interaction of Dislocations with Point Defects.
Elements of XRD - Neutron Diffraction - Electron diffraction - Bravais
lattice - Brillouin zone - Calculations of unit cell parameters - Atomic
packing parameter - Introduction to group theory — space group

The aim of this course is to convey a well-founded, wide-ranging basis
of knowledge for developing, implementing and evaluating
nanobiotechnological applications. In this way, the course graduates
should find themselves in a position, where they are able to assess the
manifold interrelationships and effects of these new technologies. On
this basis, they will have the ability to elaborate useful applications for
their own institutions on surfaces; transduction and control of materials
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and information through biological interfaces; bilayers; bioelectronics;
biosensors.

This module covers: interactions of biological molecules with surfaces;
manipulation of bio-molecules.

Automated methods of analysis, overview of automatic instruments,
Instrumentation, flow injection analysis, discrete automatic systems,
Analysis based upon multilayer films - Thermogravimetric methods
(TG), Differential thermal analysis (DTA), Differential scanning
calorimetry (DSC). FTIR/FTRAMAN, Atomic Absorption, XRD, HPLC, mass
spectrometry. TEM and SEM, BET, Zeta sizer.

Introduction to Modeling and Simulation (IM/S) provides an
introduction into modeling and simulation approaches, covering
continuum methods (e.g. finite element analysis), atomistic simulation
(e.g. molecular dynamics) as well as quantum mechanics. Atomistic and
molecular simulation methods are new tools that allow one to predict
functional material properties such as Young's modulus, strength,
thermal properties, color, and others directly from the chemical
makeup of the material by solving Schrodinger’s equation (quantum
mechanics). This approach is an exciting new paradigm that allows to
design materials and structures from the bottom up - to make materials
greener, lighter, stronger, more energy efficient, less expensive; and to
produce them from abundant building blocks. These tools play an
increasingly important role in modern engineering! In this subject they
will get hands-on training in both the fundamentals and applications of
these exciting new methods to key engineering problems.

Introduction to nanoscience — definition of nanomaterials and
nanoscale. Preparation methods of nanostructures including up-down
and bottom-up techniques. Selected industrial applications of
nanomaterials.

GC601 Scientific Thinking and Writing

Scientific Planning — How to use a research engine - How to write a proposal —t
a paper — Research ethics — Publication — social media.
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NT608 Materials Science 2

The different modern theories of superconducting materials -
Absorption of direct and indirect Semiconductor transitions - Optical
Constants  Relations - Photo and electrloluminescence -
Photoconductivity - Semiconductor Nanotechnology - Methods of
preparations of thin films - Mechanism of film formation - Electrical
Properties of thin films - Electrical and magnetic properties of
superconductors- The basis of magnetism: classical and quantum
mechanical points of view. Different kinds of magnetic materials.
Magnetic phenomena including anisotropy, magnetostriction, domains,
and magnetization dynamics. Current frontiers of nano-magnetics
research including thin films and particles. Optical, data storage, and
biomedical engineering applications of soft and hard magnetic
materials.

NT609 Nanotubes: Production to Application

Production of nanotubes with different composition- characterization
of the nanotubes using Field Emission SEM and High Resolution TEM-
industrial application of the nanotubes

Selected topics in the scope of the most recent applications of
nanotubes.

NT610 Nanomaterials for catalysis

Catalysis- types of catalysis (homogenous catalysis, heterogeneous
catalysis, auto-catalysis)- theories of catalysis — nanomaterials for
catalysis (Practical examples from industry).

NT611 Health and Environmental Impact of Nanotechnology

This course covers the environmental and health aspects of
nanotechnology. It presents an overview of nanotechnology along with
characterization and properties of nanomaterials. The course material
covers the biotoxicity and ecotoxicity of nanomaterials. A sizable part of
the course is devoted to discussions about the application of
nanotechnology for environmental remediation along with discussions
about fate and transport of nanomaterials. Special emphasis is given to
risk assessment and risk management of nanomaterials, ethical and
legal aspects of nanotechnology, and nano-industry and nano-
entrepreneurship. Nanomaterials and pollution control. Waste water
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treatment, Water desalination, membranes, nanomembranes and
nanofilters.
NT612 Biomedical Applications of Nanomaterials

Medical applications of nanomaterials in: drug delivery -
pharmaceuticals formulation — Targeting — Detecting- Imaging and
cancer treatment.

NT613 Materials & Nanotechnology Project

Selecting a topic deals with nanoscience and nanotechnology and
writing an essay on the topic with standard level of English language
and science (may include an experimental part).

NT614 Nanotechnology of Engineering and Construction Materials

This course would cover the nanotechnology of the most widely used
building materials such as concrete, asphalt, and wood. Structural
design properties, including strength and durability, will be related to
nanoscale considerations. Laboratory exercises will relate gross
properties, such as strength and permeability, to nanoscale
measurements and imaging.

NT615 Good Laboratory Practices and safety

Hazardous Chemical /Substance Spills — Fires - Weather Alerts - First Aid
- Identification of Chemical Hazards - Chemical Inventories and Labeling
- Personal Safety - Standard Laboratory Safety Equipment - Fire
Prevention - Chemical and Hazardous Waste Identification and
Disposal.

NT616 Semiconductor nanostructures

This module covers the physics and technology of semiconductor
nanostructures, considering both the present status and possible future
trends. It includes ultra-small and low dimensional devices (quantum
wire and quantum dot lasers, single electron devices); self-assembly of
semiconductor nanostructures; physical processes in semiconductor
nanostructures; electronic and optical characterization techniques for
semiconductor nanostructures.

NT617 Nanoparticle and thin film technology

This module will provide an understanding of methods for producing
and characterizing nanoparticles and thin films of inorganic materials,
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hands-on training in synthesizing nanoparticles and films, and an
appreciation of their potential applications in electronic, biomedical
and structural engineering.
NT618 Fabrication Techniques for Micro and Nano Devices

.
.
.
.
‘

Deals with aspects of the technology of processing procedures involved
in the fabrication of microelectronic devices and
microelectromechanical systems (MEMS). Students will become
familiar with various fabrication techniques used for discrete devices as
well as large-scale integrated thin-film circuits. Students will also learn
that MEMS are sensors and actuators that are designed using different
areas of engineering disciplines and they are constructed using a
microlithographically-based manufacturing process in conjunction with
both  semiconductor and  micromachining  microfabrication
technologies.

NT619 The Physics of Nanostructures

Progress in the technology of nanostructure growth; space and time
scales; quantum confined systems; quantum wells, coupled wells, and
superlattices; quantum wires and quantum dots; electronic states;
magnetic field effects; electron-phonon interaction; and quantum
transport in nanostructures: Kubo formalism and Butikker-Landau
formalism; spectroscopy of quantum dots; Coulomb blockade, coupled
dots, and artificial molecules; weal localization; universal conductance
fluctuations; phase-breaking time; theory of open quantum systems:
fluctuation-dissipation theorem; and applications to quantum transport
in nanostructures.

NT620 Microelectronics, Photonics and optoelectronics

An overview of microelectronics and photonics science and technology.
It provides the student who wishes to specialize in their application,
physics or fabrication with the necessary knowledge of how the
different aspects are interrelated. It is taught in three modules: design
and applications, operation of electronic and photonic devices,
fabrication and reliability. This course covers the theory, design,
fabrication and applications of photonic materials and devices. After a
survey of optical materials design for semiconductors, dielectrics and
polymers, the course examines ray optics, electromagnetic optics and
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guided wave optics; physics of light-matter interactions; and device
design principles of LEDs, lasers, photodetectors, modulators, fiber and
waveguide interconnects, optical filters, and photonic crystals. Device
processing topics include crystal growth, substrate engineering, thin
film deposition, etching and process integration for dielectric, silicon
and compound semiconductor materials. The course also covers
microphotonic integrated circuits and applications in telecom/datacom
systems.

NT621 Solar energy- Photovoltaics

Solar energy is like wind energy an important source of sustainable and
renewable energy. Therefore, learning more about technology that
converts solar energy into electricity, heat and solar fuels might be a
good investment. Photovoltaic (PV) devices are presented in this
course as advanced semiconductor devices that deliver electricity
directly from sunlight. The emphasis is on understanding the working
principle of a solar cell, fabrication of solar cells, PV module
construction and the design of a PV system. The student will
understand the principles of the photovoltaic conversion (the
conversion of light into electricity). The student will learn about the
advantages, limitations and challenges of different solar cell
technologies, such as crystalline silicon solar cell technology, thin film
solar cell technologies and the latest novel solar cell concepts as
studied on lab-scale.

Fundamentals of Photovoltaics. Photovoltaics and the Renewable
Electricity Grid. Crystalline Silicon Photovoltaics. Material and Solar Cell
Characterization and Modelling.

NT622 Energy conversion and storage

This course will focus on the engineering fundamentals of
thermodynamics, flow and transport processes, as applied particularly
in the current topics of interest such as fuel cells and other direct
conversion systems, but encompassing also future forms of traditional
systems. The course incorporates fundamentals, process and system's
analysis tools in the broad energy area, intended to educate future
leaders in the field of energy technology, and is not constrained by
disciplinary boundaries or limited to a monolithic view of energy
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conversion and utilization. The course will cover the underlying
common principles of energy systems, and the analytical, experimental
and computational tools used in their analysis, design and optimization.
The course covers energy conversion, utilization and storage by
introducing the common concepts and tools used in this field within a
generic framework that allows students to analyze several alternative
systems and determine according to fundamental principles which
approach is compatible with the intended performance. The course
covers indirect and direct energy conversion, energy conversion
involving renewable sources (geothermal, electromagnetic and kinetic),
the optimal integration of heterogeneous energy systems for hybrid
operation, the production of energy carriers, like hydrogen, and
synthesized fuels, the utilization of knowledge to maximize flexibility
and extend the performance envelope, etc. It covers fundamental
physical chemistry of energy conversion, both at the macroscopic and
microscopic levels, and how these systems are engineered and
integrated into functional modalities. The course will cover
macroscopic and microscopic analysis of direct and indirect energy
conversion in thermochemical, electrochemical, thermomechanical and
other processes. Material includes chemical thermodynamics and
kinetics in homogeneous and heterogeneous environment; kinetic
theory and transport phenomena in energy systems, critical flow
processes and how they impact performance. Applications to systems
utilizing fossil fuels, hydrogen, and renewable resources, including
electrochemical cells, catalysis, photovoltaics, supercritical and
combined cycles. Examples form very large-scale power plants to
microscale energy and propulsion devices will be used to demonstrate
the approach and the future trends. The course provides advanced
training on energy issues covering techniques for energy storage and
chemical generation, including advanced battery design; fuel cells;
hydrogen generation and storage systems; heat recovery and storage in
the process industries.

CN101 Physical chemistry

The properties of gases- chemical equilibrium- phase diagrams-
molecular structure- Molecular spectroscopy.
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CN102 Analytical chemistry

Stoichiometric calculations- general concepts of chemical equilibrium-
precipitation reactions and titrations- chromatography

CN103 Waves and optics

Mechanical vibrations and waves — electromagnetic waves — mechanics
and electromagnetism - reflection, refraction, and diffraction.

CN104 Thermodynamics

The internal energy and the entropy — enthalpy — 1°* and 2" Jaw of
thermodynamics — Carnot cycle.

CN105 Surface chemistry

Surfaces and interfaces — adsorption — structure of surfaces —
thermodynamics and dynamics of surfaces — catalysis by surfaces.

CN106 Properties of matter
Crystal lattices and crystal structure — properties of solids.

CN107 Selected topics in Chemistry
To be determined according to the department.

CN108 Selected topics in Physics
To be determined according to the department.
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Master of Science in Biotechnology

Courses

1. First Semester:

Compulsory Courses
Course Course title Total |Lecture| Lab | Exam | Final
code Enelish Arabic Credit| Credit |CreditDuration/grades
& Hours| Hours [Hours| (hour) |out of
Advanced sla¥) ale
BT601 Microbiology | sl 2asa 1 1 0 1 50
Blop;rnodcess 1 el il
BT602 . LadeSiy |2 2 0 2 100
Fermentation o
el
Technology
. L. elaal
BT603| Biostatistics 2 2 0 2 100
s sl
Immuno- L 5l gl
BT604 . s 2 2 2 1
60 biotechnology|uelidl &, gl 0 00
Molecular | sVl ale
BT oL 1 1 1
605 Biology BNl 0 >0
Proteomics
Sl g all
BT606|  and o2 05 g 2 | 100
Slay 3!
Enzymology
Scientific
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2. Second Semester:
Compulsory Courses
Course Course title Total |Lecture Lab | Exam | Final
code Enelish Arabic Credit| Credit |CreditDuration/grades
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Total Credits = 22 Compulsory Courses + 4 Elective Courses

Course Specifications

BT601 Advanced Microbiology

Ultrastructure of a bacterial cell, fungal cell. Microbial growth and
metabolism. Virology, bacteriophage, viroids and virusoids. Applications
of different microorganisms in Biotechnology.

BT602 Bioprocess and Fermentation Technology

Isolation and preservation of industrial cultures, selection, design and
operation of fermenter. Aerobic respiration, Different fermentation
processes; batch, fed batch and continuous culture. gas production in
fermentation. Types of Bioreactors. Process variables and process
control. On-line and off-line analytical instruments. Scaling up.
Sterilization.

BT603 Biostatistics

Statistical methods and reasoning, with an emphasis on the techniques
and terms commonly encountered in research, are presented as tools
for students to determine the impact of research on practice, especially
in the areas of probability and statistical inference. Statistical software
is used extensively to perform and simplify statistical calculations.

At



BT604 Immuno-biotechnology

This course is designed to provide students with a comprehensive
background in immunology and immunochemistry in biotechnology.
Topics range from antibodies as tools in Over-The-Counter and research
immunoassays to genetic and molecular modifications of cells reactive
in cancer immunotherapy. The immunological and immunochemical
basis for these applications are stressed.

BT605 Molecular Biology

Organization of gene and Chromosomes. Structure, function and
synthesis of DNA. Prokaryotic and Eukaryotic DNA replication,
chromosomal abnormalities. Gene mutations, Site directed
mutagenesis. DNA Repair. Genetic code. Prokaryotic and eukaryotic
translation (Protein biosynthesis). Apoptosis, molecular biology
techniques, PCR, real time PCR, microarray.

BT606 Proteomics and Enzymology

Provides an overview on the use of proteomics in biomarker discovery
for disease detection. Students will also be introduced to methodology
and techniques in protein extraction, separation and detection.
Proteomics significance in Biotechnology.

Classification of enzymes and enzyme kinetics. Factors affecting rate of
enzymatic reactions. Enzyme Cofactors and Mechanism of Enzyme
Catalysis. Regulation of Enzyme activity. Enzyme immobilization and
Biotransformation

GC601 Scientific Thinking and Writing

Scientific Planning — How to use a research engine - How to write a
proposal — How to write a paper — Research ethics — Publication — social
media.

BT608 Biotechnology of Special Systems

Cell and tissue culture, Stem cells, Transgenic organisms, drug
targeting, complex diagnostic kits, vaccinology, transplantation
biotransformation, and marine biotechnology
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BT609 Concepts of Bioinformatics

This course instructs students on computer analytical methods for gene
identification, promoter analysis, and introductory gene expression
analysis using software methods. Additionally, students are introduced
to comparative genomics and proteomic analysis methods. Students
will become proficient in annotating large genomic DNA sequences.

BT610 New Trends in Biotechnology

The course aims to expose students to new advanced trends in
biotechnology and to a range of new and emerging technologies.
Different modules like diagnostics, biofuel, renewable energy, water
treatment, stem cells, transplantation, transgenic organisms and
biotransformation, can be included (varies from term to term).
Students will have the opportunity to apply their knowledge to propose
and present solutions to emerging environmental or medical problems.
This can be achieved by lectures, directed learning, open discussion,
individual consultation and team based tasks.

BT611 Genetic Engineering

Recombinant DNA technology, gene cloning vectors, cloning strategies,
competent cells. Selection, Screening & analysis of recombinant. DNA
Sequencing. Methods of gene regulation in Eukaryotes (Antisense RNA,
PNA &RNAi). Relevance and applications of these techniques in
medicine and industry.

BT612 Research proposal and development

Written proposal in the form of a research grant application involving
an industry partner.

BT613 Systematic Reviews

Upon successfully completing this course, students will be able to;
Explain the essential steps of performing a systematic review
addressing a biotechnology question, Critically appraise a published
systematic review, and finally Describe the challenges associated with
performing and interpreting systematic reviews
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BT614 Chemical and Biochemical Engineering

Microbial Growth Kinetics: Thermodynamic principles, Stationary cell
growth, Growth yield, Specific growth rate, Product yield, Saturation
constant, Biomass energetics, Yield equations. Scale-up Studies: Criteria
for translation between two scales of operation, Non-geometric scale-
up. Mass Transfer in Microbial System: Fluids and its properties, Non-
Newtonian fluids, Gas-liquid mass transfer, Oxygen transfer and
utilization in gassed microbial system, mass transfer resistances, and
heat transfer coefficient correlations.

BT615 DNA Sequencing and analysis

Micro-Robotics in DNA Sequencing; use of small-scale instrumentation
involved in DNA sequencing. DNA Shearing Techniques for Shotgun
Sequencing in Genomics; different techniques in DNA preparation. lon-
torrent technology and applications: DNA Sequencing

BT616 Molecular Pharmacology and Pharmacogenomics

Using receptor theory and molecular models, the mechanisms of drug
response in body systems are explored. It is the study of the interaction
between drug or neurotransmitter and receptor, the interaction
between receptor and cell, and the relationship between receptors and
drug design. In addition to the role of recombinant DNA technology and
its use within the field

BT617 Molecular Phylogenetic Techniques

The course will concentrate on the understanding and use of a variety
of computational tools designed to extract meaningful biological
information from molecular sequences. Lectures will provide
information on the conceptual essence of the algorithms that underlie
various sequence analysis tools and the rationale behind their use. Only
programs that are freely available, as either downloadable executables
or as Web servers, will be used in this course.

BT618 Nanoscience in biotechnology

The aim of this course is to convey a well-founded, wide-ranging basis
of knowledge for developing, implementing and evaluating
nanobiotechnological applications. Course graduates will be able to
assess the manifold interrelationships and effects of these

AY



technologies. On this basis, they will have the ability to prepare
nanomaterials from biological sources and be aware of its
characterization and bioapplication.
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Master of Science in Biomedical Chemistry

Courses

1. First Semester:
Compulsory Courses
Course Course title Total |Lecture| Lab | Exam | Final
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Total Credits = 22 Compulsory Courses + 4 Elective Courses

Course Specifications

MC601 Clinical Immunology

Components of the immune system, mechanisms of humoral and
cellular immunity, cells and organs which participate in immunity
building, immune system related diseases and disorders
(hypersensitivity, auto immune diseases), mechanisms for tissues and
organ rejection. Molecular immunology, serology in the diagnosis of
diseases, therapeutic uses of microbial toxins [vaccines, toxoids,
monoclonal antibodies, etc.], quality assurance of immunologicals.

MC602 Molecular biology

Organization of gene and Chromosomes. Structure, function and
synthesis of DNA. Prokaryotic and Eukaryotic DNA replication, Gene
mutations, DNA Repair. Prokaryotic and Eukaryotic Transcription. RNA
modifications. Genetic code. Prokaryotic and eukaryotic translation
(Protein biosynthesis). Control of gene expression in prokaryotes and
eukaryotes.

MC603 Fundamentals of microbiology

Basic Microbiology Overview of the microbial world including a survey
of the structure, function, and diversity of microorganisms.
Introduction to the concepts of microbial physiology.
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MC604 Biochemistry
To cover the up-to-date fundamentals and aspects of Biochemistry such
as understanding the physiologic and biochemical processes present in

normal and abnormal states.
MC605 Hematology

Provides the theoretical foundation and practical skills in hematology. It
covers the structure and function of all blood components. Discusses
the normal development of the blood components and correlates
common blood disorders. It also covers laboratory investigations of
anemia, hemoglobinopathies, thalassemia, hemostasis, blood parasites
and hematopoietic stem cell disorders.

MC606 Toxicology

The presence of toxic compounds in our ambient environment
including factors, for example from food, which may modify the
toxicological effect of these compounds. After an introduction to
general toxicology the focus will be on specific toxicological disciplines
such as neurotoxic ology and immunotoxicology together with model
systems and risk assessment.

GC601 Scientific Thinking and Writing

Scientific Planning — How to use a research engine - How to write a
proposal — How to write a paper — Research ethics — Publication — social
media.

MC607 Clinical Chemistry

At the molecular level, this course will deepen and empower the
fundamentals and basic knowledge gained during the course clinical
chemistry | and provides students with the basic foundation of
biochemistry as related to physiology, pathology, pharmacology,
disease diagnosis and treatment methods.

MC608 Medical genetics

Reviews basic genetic principles, and provides students with skills in
recognizing and managing chromosomal, single gene, and multifactorial
disorders.
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MC609 Clinical Microbiology

This course will provide the basic fundamentals of clinical microbiology
including public health, diagnostic testing, pharmaceutical sales, and
basic research and development. Discussion will focus on academic and
professional requirements for each career track. This will also include
laboratory management, infection control, diagnostic techniques.

MC610 Biostatistics

Statistical methods and reasoning, with an emphasis on the techniques
and terms commonly encountered in research, are presented as tools
for students to determine the impact of research on practice.

MC611 Histopathology

Provides an introduction to the mechanisms and progression of
diseases and to the morphology, molecular, cellular, tissue, and organ
changes. Topics include cellular adaptations and tissue damage
(degeneration and cell death), inflammation, healing and repair,
hemodynamic disorders, tumorigenesis and organ pathologies. At the
end of the module, students will have built the foundation of
understanding of the pathogenesis of diseases and the interpretation.
Provides the practical foundation in techniques based on
histopathology. Emphasis is given to the ability to apply theory to
bench practice in tissue fixation and processing, staining (routine and
special stains), immunohistochemistry and instrumentation. Cryotomy
and exfoliative cytology are also introduced.

MC511 Physiology

This course provides knowledge of physiology and all systems in the
body. It introduces common terms, concepts, fundamental procedures
and applications used in physiology.

MC512 Instrumental Analysis

To provide the students with a comprehensive theoretical background
for the most useful and modern instrumental analysis methods and
techniques. In addition, some useful recent applications will be also
discussed.
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MC612 Body fluids

Bone marrow. Formed elements of blood. Plasma proteins Hemoglobin:
types, abnormalities, biosynthesis and catabolism. Different types of
anemia and their causes. Blood volume; Hemostasis —factors,
mechanism, anticoagulants. Disorders of hemostasis; Blood group;
Blood transfusion and its hazards. Lymph and tissue fluids; Lymphatic
organs.

MC613 Applied Immunology

This subject covers the immunopathology and immunological
techniques used in screening, diagnosis and monitoring of diseases. It
also deals with the way in which our immune system is manipulated for
prevention and treatment of diseases through immunization, immune
suppression and immune modulation.

MC614 Fundamentals of Blood Transfusion

This subject provides the basic knowledge of blood banking and covers
the theoretical, practical and clinical aspects of blood transfusion. There
is emphasis on the application of immunologic principles as applied to
blood grouping, tissue typing and compatibility testing. It also stresses
the importance of laboratory quality control and clinical considerations
in transfusion practices.

MC615 Cell and Tissue Biology

This subject covers the biology of cells of higher organisms: structure-
function relationships of cellular membranes and internal organelles,
cell cycle and cell division; transport mechanisms and cell
communication, cell motility and the cytoskeleton and cell death.
Provide the basic practical fundamentals required for biology and
molecular labs.

MC506 Forensic Chemistry

Application nanotechnology forensic science such as in fingerprinting
development, explosives, narcotics, drugs and other areas.

MC616 Research Project

This subject provides a framework for student to solve practical
problems, conduct research work and/or develop studies, through a
self-managed project.
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MC617 Biosensors

The interaction between the analyte in its native environment, the
biochemical systems employed to measure the analyte and the physical
transducers used to convert this information into electrical signals.

MC618 Bioinformatics

The role of computer sciences in biotechnology, mathematical process
modeling, on-line microprocessor versus off-line manual control,
programmable control.

MC516 Radiobiology

This module will describe the cellular and molecular basis of the
response of cells, tissues and tumors to ionizing radiation. The
biological basis of radiation damage and repair will be addressed and
how this effects cellular processes such as cell survival. It will address
the principles underlying the application of radiotherapy to the
treatment of cancer and how radiotherapy interacts with other
treatments such as chemotherapy.

MC619 Process Control & Instrumentation

Introduce the basic concepts and principles of process control and
instrumentation in chemical process industries. Topics include process
measuring instruments, basic concept of process control and open and
closed-loop control systems. In addition, application of control systems
in different aspects of chemical processes is covered.

MC519 Fundamentals of ISO 15189&17025

Equip the candidates with all essential fundamentals in how to
implement a quality management in a lab, provide the knowledge of
the major managerial and technical requirements for lab accreditation,
increase the skills of the good laboratory practices.

MC520 Fundamentals of Nanoscience

Introduction to nanoscience — definition of nanomaterials and
nanoscale. Preparation methods of nanostructures including up-down
and bottom-up techniques. Selected industrial applications of
nanomaterials.
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Industrial Development

Courses
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2. Second Semester:
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Total Credits = 22 Compulsory Courses + 4 Elective Courses

Course Specifications
EN601 Principles of Environmental Risk Management

Concepts and principles underpinning Environmental Risk Assessment
and Management, including aspects such as Hazard, Harm, Risk,
Pollution, etc., in the context of the principles of Sustainability.-
Understanding what ‘a risk-averse and cautious approach’ entails-Tools
and Guidelines for Risk Assessment-Multi-Criteria Decision Making and
Risk Management Planning-Practical Case Study — Risk Assessment for
Mine Closure-Risk assessment provides a systematic procedure for
predicting potential risks to human health or the environment. The aim
of a chemical risk assessment is to investigate if a chemical is being
used or can be used as intended without causing detrimental effects to
human health.



EN602 Environmental law and legislative

Civil liability resulting from environmental damage: an international and
comparative law overview- Technical and scientific co-operation.
National substantive law: overview of the principal judicial means for
obtaining reparation for damage resulting from environmental
pollution in common law and in civil law. The conflict of laws in the field
of environmental liability- Legislative cooperation. The environmental
disaster: a mass tort litigation.

EN603 Fundamentals of Air Pollution Control

Air pollutants. - Effects on human’s beings and environ. Sources of air
pollutants- Pollutant concentration and emission —measurements-
Chemistry in the atmosphere. Dispersion of pollutants in the
atmosphere- Regulations and laws- General Ideas in Air Pollution
Control- A better process design- After-treatment processes-
Alternative approaches- Control mechanisms. Size Distributions -Wall
collection devices- Dividing collection devices- Gas control -
Incineration- Regional and Global Issues- Global warming- Stratospheric
ozone depletion. Acid rain. - Long-range transport- Hazardous air
pollution- Urban smog- Indoor air pollution.

EN604 Ecology

This module introduces graduates to the field of environmental
microbiology, parasitology and epidemiology, and provides a
foundation for further studies and applications in water & wastewater
treatment, environmental health and environmental management.
Graduates will also be taught selected topics on human biology and
food-borne diseases.

EN605 Instrumental Analysis

Introduction to Instrumental analysis-Radiation and Bioradiation-IR, UV,
NMR, MS, and electronic microscope ( Scanning and transmittance) —
electrophoresis —spectrophotometer and HPLC devices.
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EN606 Environmental Civil Engineering

Structural: Bridges roads towers power pylons -Transportation: Roads
traffic control airports -Water: Dams pipelines purification works
reservoirs -Geotechnical: Foundations excavations and fills-Urban:
Municipal services development and maintenance of towns -
recreational facilities -Construction: Construction management-
Environmental: Impact studies social and natural environments
harmonising affected elements and resources.

GC601 Scientific Thinking and Writing

Scientific Planning — How to use a research engine - How to write a
proposal — How to write a paper — Research ethics — Publication — social
media.

EN608 Membrane Science and Technology

This module aims to equip graduates with fundamental knowledge of
membrane science and membrane applications in environmental
engineering. Topics covered in this module include the types of
membranes and membrane modules, the basic principles of membrane
fabrication, general theory of membrane transport, membrane
separation process, membrane fouling, liquid membranes, and
facilitated transport. Membrane applications in water reclamation
recycling and reuse will also be covered.

EN609 Basic Hydraulic

Graduates will examine the basic hydraulic principles and fundamental
concepts that are essential for the study of water and wastewater
technologies. Topics covered include the properties of fluid,
manometry, hydrostatics and fundamental principles of fluid flow.
Head loss in pipeline, design of pipeline, flow measurements and pipe
network analysis will also be covered. Graduates will also learn about
open channel flow and the design of surface water drainage system.
EN610 Petroleum Processing

Formation of petroleum. Exploration and identification of petroleum-
bearing structures and their evaluation. Drilling operations and their
control. Design, operation and control of production wells.



Technologies for enhancing oil production from existing wells. Testing
and evaluation of reservoirs. Reservoir management.
EN611 Monitoring and Operation of Wastewater Treatment

Wastewater treatment techniques, monitoring and operation of
wastewater treatment systems, and the code of practice relevant to
sewerage and sewage treatment. The design of sewer collection
systems will also be covered in detail. Emerging technologies in water
reclamation and water recycling will be emphasized in this module
EN612 Cement and Environmental Effect

Description of the cement industry- Pressures on the environment-
Resource use- Emissions to air- Discharges to water- Waste production
and management- Transport- Pollution incidents and prosecutions-
Noise, vibration, odor and aesthetics- Standards of environmental
management- Environmental Impacts.

EN613 Fundamentals of Oilfield Processing

Introduction to Oilfield Processing. Measurement. Instrumentation.
Relief systems. Storage. Multiphase flow calculations in pipe lines.
Separator design and sizing of flow lines. Pumps and Hydraulic
Turbines. Hydrate formation and remedial options. Prime mover for
mechanical derive. Hydrocarbon Recovery. Utilities in upstream
processing. Dehydration and hydrocarbon treating. Compressors,
Expanders and Refrigerators. Utilities in upstream processing.
Dehydration and hydrocarbon treating.

EN614 Environmental Chemical Analysis

This course introduces graduates to the field of environmental
chemistry and provides a foundation for applications in pollution
control and water & wastewater technology. Graduates will study the
practical aspects of environmental chemistry, quantitative
measurements and analysis of air, water and wastewater. Principles of
measurement, instrumentation and analysis are emphasized using an
application-oriented approach.



EN615 Environmental Management System

In this course, graduates will learn the application of concepts and
principles in environmental management. Topics covered include the
fundamentals of environmental impact assessment (EIA),
environmental baseline studies (EBS), risk assessment, environmental
management systems (EMS), ISO 14001, OSHA 18001 and
environmental auditing.

EN616 Industrial Biotechnology

The influence and application of biotechnology in aspects relating to
the environment. Graduates will study five major areas: treatment of
waste, treatment of already polluted sites and waterways, prevention
of pollution, monitoring of pollution, and biotechnological innovations
in environmental management.

EN618 Basics of Nanoscience

Introduction to nanoscience — definition of nanomaterials and
nanoscale — preparation methods — characterization and application

EN619 Environmental Statistics

Applications of statistics in environmental pollution studies involving
air, water, or soil monitoring; sampling designs; trend analysis;
censored data. Proper sampling design and collection, analysis, and
presentation of environmental data will lead to defensible
interpretation and conclusions for any environmentally-based problem.
Energy consumption is at an all-time high, and it is uncertain how high
energy costs will go. This module will teach graduates energy
conservation efforts and innovative programs to help people, including
businesses, get in the habit of using energy more efficiently, thereby
saving money, energy and the environment.
Graduates will study the principles and applications of process
instruments and the fundamentals of automatic process control
systems, which include the basic concepts of analogue and digital
control, principles of feedback and loop stability. The module includes a
site visit to a control plant to enhance student learning.
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Total Credits = 22 Compulsory Courses + 4 Elective Courses

Course Specifications

CT601 Chemistry and Production of Cement

The production of cement takes place with several steps:
° Quarrying of limestone and shale

. Dredging the ocean floor for shells

. Digging for clay and marl

° Grinding, Blending of components

o Fine grinding, Burning

. Finish grinding

° Packaging and/or shipping

CT602 Raw Materials Used in Cement Industry

Phases after firing, setting and hardening of cement paste after
hydration with water. Different quarries with simple geological basis
knowledge and quarry managements.



CT603 Kiln Process Operation and Types of Cement

e Process and kiln system

e Basic principles of operation

e Chemical Reactions in the Kiln

e Kiln Zones, Raw Material characteristics

e Blended and pozzolanic cements for aggressive water containing
sulphates, chlorides, sea water. Improvement of cement to resist the
aggressive attack.

e Liquid Phase and importance of Iron and Aluminum content

e Fuel types and their characteristics

e Combustion Theory, Calciner Operation

e C(Calciner Fuels, Heat Balances

e Heat Balance work session

e Optimization of heat consumption

e Behavior of volatile matter

e Volatile matter work session e Clinker coolers

e Operations and optimization of clinker coolers

e Emissions of NOx and SOX from cement kilns

e New emission standards e Starting and
Stopping the kiln

CT604 Dedusting Equipment

The main sources of dust emissions in the cement industry. Sources of
emissions in particular disorganized emissions also include all sorts of
feeding devices, packaging installations and silos. Type of technological
installation, types of equipment used for dedusting in the cement
industry. Electro filters and, Bag (fabric) filters.

CT605 Cement Plant Quality Control

Graduates will study the principles and applications of process quality
control systems, which include the basic concepts of analogue and
digital control, principles of feedback and loop stability. The module
includes a site visit to a control plant to enhance learning.

Different fuel types used (heavy oil, diesel, natural gas, coal, waste
material) Different hydraulic system used, lubrication oil types and
usage.



GC601 Scientific Thinking and Writing

Scientific Planning — How to use a research engine - How to write a
proposal — How to write a paper — Research ethics — Publication — social
media.

CT608 Civil Liability in Relation to Environmental Pollution

Civil liability resulting from environmental damage: an international and
comparative law overview- Technical and scientific co-operation.
National substantive law: overview of the principal judicial means for
obtaining reparation for damage resulting from environmental
pollution in common law and in civil law. The conflict of laws in the field
of environmental liability- Legislative cooperation. The environmental
disaster: a mass tort litigation.

Introduction to Oilfield Processing. Measurement. Instrumentation.
Relief systems. Storage. Multiphase flow calculations in pipe lines.
Separator design and sizing of flow lines. Pumps and Hydraulic
Turbines. Hydrate formation and remedial options. Prime mover for
mechanical derive. Hydrocarbon Recovery. Utilities in upstream
processing. Dehydration and hydrocarbon treating. Compressors,
Expanders and Refrigerators. Utilities in upstream processing.
Dehydration and hydrocarbon treating.

CT610 Logistics

Sea/Nile Ship trading for importing /exporting, harbor, trains, trucks,
roads network, fleet management, customs relation.

CT611 Cement Plant Instrumentation and Control

Graduates will study the principles and applications of process
instruments and introduction to Instrumental analysis-Radiation and
Bioradiation-IR, UV, NMR, MS, and electronic microscope ( Scanning
and transmittance) —electrophoresis —spectrophotometer and HPLC.
CT612 Cement and Environmental Effect

Description of the cement industry- Pressures on the environment-
Resource use- Emissions to air- Discharges to water- Waste production
and management- Transport- Pollution incidents and prosecutions-
Noise, vibration, odor and aesthetics- Standards of environmental
management- Environmental Impacts.



CT613 Fundamentals of Air Pollution Control

Air pollutants. -Effects on human beings and environ. Sources of air
Pollutants. Pollutant concentration and emission. Measurements-
Chemistry in the atmosphere. Dispersion of pollutants in the
atmosphere. Regulations and laws. General Ideas in Air Pollution
Control-A Gas control —Incineration-Regional and Global Issues-Global
warming. Stratospheric ozone depletion. Acid rain. Long-range
transport. Hazardous air pollution. Urban smog-Indoor air pollution.

CT614 Cement Final Product Standards Types and their Usage And
Impacts

Cement different types (ASTM, EU and difference in applications
considering the ready mix techniques.

CT615 Treatment and Cement Standards

Cement different types (ASTM, EU and difference in applications
considering the ready mix techniques ASTM, EU, and ES .Cement final
product standards types and their usage and impacts

CT616 Advances in Cement Technology

This course focusing on most important and useful aspects of science
and technology of cement. Cement chemistry including mathematical
108modeling, manufacture showing geology of limestone and other
raw materials, concrete and other blends, instrumental analysis
showing thermoanalytical techniques, and x-rays.

° Kiln and cooler control application
. Multi fuel control application

° Ball mill application

° Roller vertical mill application

CT617 Environmental Chemical Analysis

This course introduces graduates to the field of environmental
chemistry and provides a foundation for applications in pollution
control and water & wastewater technology. Graduates will study the
practical aspects of environmental chemistry, quantitative
measurements and analysis of air, water and wastewater. Principles of
measurement, instrumentation and analysis are emphasized using an
application-oriented approach.

YA



CT618 Energy Conservation Management

Energy consumption is at an all-time high, and it is uncertain how high
energy costs will go. This module will teach graduates energy
conservation efforts and innovative programs to help people, including
businesses, get in the habit of using energy more efficiently, thereby
saving money, energy and the environment.

CT619 Cement Plant Layout and Utilities

Full review of the plant layout (machinery, handling, wind direction,...)
and considering the utilities Compressed air, water system, water
quality, mechanical cooling systems, water conditioning towers.
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Master of Science in Renewable Energy Science and

Engineering

Courses

1. First Semester:
Compulsory Courses
Course Course title Tota.l Lecture Lab. Exar.n Final
code English Arabic Credit| Credit |CreditDuration|grades
Hours| Hours [Hours| (hour) |out of
Er'1ergy o
RE601| Policy and AL Ldass 1 1 0 1 50
Planning
Advanced | - 4l 5 dalLl)
RE602| Energy and | 4ul )3 32k 2 2 0 2 100
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RE603 Conversion ..oif - jﬁuai\ 2 2 0 2 100
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RE604 |Biofuels and| sl 284l 5| 2 2 0 2 100
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RE605 Hybrid a3 50l - 2 2 0 2 100
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RE606 Technology iy gl 2 2 0 2 100
Scientific | . . ..
GC601|Thinking and “l‘ﬂijm' 1] 1 | 0 1 50

Writing




Elective Courses*

ENErgy  |.yua, cilalial
RE608| Demand and 250 2 2 0 2 100
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I_fdvanczf 3aaaiall 2L
REG09| o eWd Z sbe-aandls | 2 | 2 | 0| 2 | 100
Energy an Tadie fudl 2
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*Student must select one elective course
2. Second Semester:
2A. Solar Energy Technology (SET) Specialization Track:
Compulsory Courses
Course title Total | Lectur| Lab Exam Final
Cours Credi| e |Credi Duratio grade
e code English Arabic t |[Credit| t n (hour) s
Hours| Hours [Hours out of
Heat Transport | et dyiss
Technology 5, yall
RE610 Thermodynami| Saliall 2 2 0 2 100
c Cycles Al sl
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. 0 guia g
RE611 Ph:to"‘)'ta'c 2 2 | o 2 | 100
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RE613 Tk 2 2 0 2 100
Module I
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RE614

Research
Project*

g sl 5

C

2

0

N/A

100

*Research Project course includes a presentation and a final
report for the student activity assessment

Elective Courses*

Advanced | wuoge aliil
Resls|  Power mestledemel ol g Ly | 100
Semiconductor] dwbys 8ok
Converters doddie
Advanced L) loss
RE616| Solar Cell VA 2 2 0 2 100
Technologies EPRVIIN]

*Student must select one elective course

2B. Fuel cells and Hydrogen production Technology (FHT)
Specialization Track:

Compulsory Courses
Course Course title Total |Lecture| Lab | Exam | Final
code Enelish Arabic Credit| Credit |CreditDuration|grades
g Hours| Hours [Hours| (hour) |out of
2480 LA
Advanced Fuel sl -
RE617 Cells A 3 2 2 0 2 100
Aaddia
Advanced | ads
Hydrogen |- as_%¢l)
RE618 . . 2 2 0 2 100
Production and | 4w 2 32k
Storage datia
Advanced i et
Polymer el das
RE619| b a5l 2 2 0 2 100
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L. ol )3
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R h piall
RE614 P?ZTZZ:* 5 2| 2 | o] NnA | 100

*Research Project course includes a presentation and a final
report for the student activity assessment
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RE620] Hydropower i 50 33k
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Advanced adall (3 gm

Renewable Energy| s s2aa5dl)

Market and Bala - Lgly gus
Commercialization| #eie 4l
*Student must select one elective course

RE621

Total Credits = 22 Compulsory Courses + 4 Elective Courses

Course Specifications

RE601 Energy Policy and Planning

Global and local trends and developments in Renewable Energy
Technologies (solar, wind, bioenergy, etc.) and energy efficiency,
economics & pricing of renewable energy systems, overview of energy
policies and policy instruments that facilitate investment in renewable
energy technologies (renewable energy targets, feed-in-tariffs, etc.),
policies for energy access and capacity building; case-studies and
analysis of successful and unsuccessful policy options; introduction to
energy planning and national energy balance calculations.
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RE602 Advanced Energy and Environment

Introduction to Life Cycle Assessment (LCA) of energy technologies;
calculation of carbon intensity of national energy generation systems
and Greenhouse Gas (GHG) savings; and global environmental benefits
of Renewable Energy Technology projects; Introduction to international
climate and environmental conventions; carbon markets and clean
development mechanism (CDM); Introduction to CDM Methodologies
for Renewable Energy and energy efficiency projects.

RE603 Advanced Energy Conversion and Storage

Analysis of thermo-mechanical, thermo-chemical, electrochemical, and
photoelectric processes and technologies of renewable energy
conversion and storage systems; on-shore and off-shore energy
conversion; innovative energy storage devices; energy carriers,
synthesized fuels, and fuel reforming. Emphasis is on advanced energy
technologies, energy efficiency, systems performance, innovative grid
connections, and minimizing environmental impacts.

RE604 Biomass, Biofuels and Biogas

Biomass sources, Biomass conversion process to useful energy, thermal
conversion, Chemical conversion, Biochemical conversion,
Environmental impact. Biofuels, First-generation biofuels, Ethanol,
Biodiesel, Other bio-alcohols, Biofuel gasoline, Vegetable oil, Bio-
ethers, Syngas, Solid biofuels, Second-generation (advanced) biofuels,
Sustainable biofuels, Debates regarding the production and use of
biofuel, Ethanol biofuels, Algae biofuels, Fungi, Animal Gut Bacteria,
Greenhouse gas emissions. Biogas Production, Landfill gas, Technical,
Composition, Benefits, Applications, Biogas upgrading.

RE605 Advanced Renewable Hybrid Systems

Introduction to different types of renewable energy systems; the
concept of hybrid energy systems that comprise renewable energy
technologies, as well as renewable energy technologies with
nonrenewable ones, such as the PV-diesel systems. Application of
Renewable Hybrid Systems in Rural Electrification, as well as
introducing the concept of minigrids. An overview on the design and
optimization methodologies of renewable hybrid systems will be

AR K4



presented, as well as some case studies from literature.
RE606 Bio-Energy Technology

Sources, classification, chemical composition and properties of
different biomass materials. Preparation of woody biomass: size
reduction, briquetting, drying, storage and handling. Combustion of
biomass and cogeneration systems: combustion of woody biomass -
theory, calculations and design of equipment. Co- generation in
biomass processing industries, co-generation plants - types - layout -
energy recovery. Case Studies: combustion of rice husk, use of bagasse
for cogeneration. Pyrolysis and Gasification of Biomass:
Thermochemical degradation; History of small gas producer Engine
systems - Chemistry of gasification - Gas producers - types - operating
principles - Gasifier fuels-properties-preparation- conditioning of
producer gas - applications - shaft power generation - thermal
application - Economics. Thermo-chemical conversion of ligno-cellulose
biomass — Biomass processing for liquid fuel production - Pyrolysis of
biomass - Pyrolysis regime, effect of particle size, temperature, and
products obtained. Thermo-chemical gasification principles: Effect of
pressure, temperature and of introducing steam and oxygen.

GC601 Scientific Thinking and Writing

Scientific Planning — How to use a research engine - How to write a
proposal — How to write a paper — Research ethics — Publication — social
media.

RE608 Energy Demand and Supply

Energy Units and Conversion Factor; Primary, Secondary, Final and
Useful Energy; Global and National Energy Demand and Supply; Energy
Balance in the National Context; Energy Planning and Forecasting; Rural
and Urban Energy.

RE609 Advanced Renewable Energy and Society

Awareness on renewable energy and its environmental and social
impact on society, public participation in developing and managing
renewable energy projects as well as low carbon society.



RE610 Heat Transport Technology Thermodynamic Cycles

Introduction to thermodynamics; Properties of pure substances; Energy
transfer by heat, work, and mass; Energy and mass conservation;
Entropy and the second law; Gas and vapor power cycles. Heat transfer
by conduction, convection and radiation. Numerical analysis of steady
and unsteady conductions. Natural and forced convection. Heat
exchangers. Third law of thermodynamics and programmed
applications.

RE611 Advanced Photovoltaic Systems Technology

Introduction about renewable energy resources and the most widely
utilized renewable Energy technologies. Introducing the electrical
power engineering basics, in addition to the solar energy fundamentals.
Following that, the PV modules fundamentals and PV systems and
components will be introduced, as well as the PV performance analysis.
The basic sizing principles of PV systems will be presented, as well as
the most common and widely used fabrication methods.

RE612 Advanced Materials Preparation and Characterization

Fundamentals of nanoscience, Preparation of nanomaterials by
different techniques. Structural characterization (XRD, XRF, XPS, SAX,
Auger, SIMS, etc.), Electrochemical characterization (CV, EIS, E-I curves,
etc.), Morphological characterization (SEM, TEM, AFM, STM, etc.),
Thermal and mechanical properties, Spectroscopic characterization
(UV, VIS, IR, Raman, etc.), Electrical properties and Optical properties.
The course includes lab work for providing the students with relevant
hands-on experiments.

RE613 Solar Cell Fabrication and Module Technology

Semiconductor Materials: Conduction theory, E-k curves, energy
bandgaps, effective mass, direct and indirect transitions. Carrier
statistics, intrinsic and extrinsic behavior, mobility, diffusion, is
scattering. Equilibrium and non-equilibrium behavior, recombination,
Optical and thermal properties. Semiconductor Devices: p-n junctions,
depletion region, derivation of |-V characteristics in the dark. Ideal



diode under illumination, Loss mechanisms for real diodes, series and
shunt resistances, interface states. Heterojunctions, Anderson model,
current transport models, window layers. Introduction to multijunction
concepts. Material Fabrication Technologies: Purification of silicon,
zone refining and guttering, segregation coefficient. Growth of
crystalline silicon, Bridgman, Czochralski and floating zone methods.
Epitaxial growth methods, MBE, MOCVD, LPE, VPE. Thin film deposition
methods, evaporation, sputtering, wet chemical, spray pyrolysis, and
devices-printing. Device Fabrication: Doping, alloying, diffusion and
implantation Device processing methods. Deposition of anti-reflection
coatings. Photolithography. Dry and wet etching. Surface texturing and
passivation techniques.

RE614 Research Project

This project module allow student to choose an area to research
relating to a specific industrial, scientific, or development problem and
recommend a solution; utilizing relevant hardware and software
methods, in order to produce a scientific article and an oral discussion.
Such project might be the concept of the student’s future master
thesis.

RE615 Advanced Power Semiconductor Converters

Semiconductor devices: Driving, snubber and protection circuits;
Resonant converters; Switching D.C power supplies; Power
conditioners; Applications in the fields of electrical energy utilization.
RE616 Advanced Solar Cell Technologies

Cell and Module Concepts: Flat plate and concentrator cells and
modules. Multijunction concepts, Overview of cell types and
technology status. Advanced Devices: High efficiency crystalline silicon
designs. Passivation, light trapping and contact structures. Cost
reduction strategies. IlI-V devices, high concentration, quantum wells
devices, multijunction structures, thermophotovoltaic devices. Thin film
solar cells, structures and fabrication, novel device designs.
Characterization Methods: Cell measurement, solar simulation,
conversion efficiency and spectral response. [|-V-T and C-V-f
measurements. Measurement and performance standards.
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RE617 Advanced Fuel Cells

Introduction to fuel cells, difference between fuel cells, batteries and
other energy storage applications. Characteristics of fuel cells (energy
efficiency, environmental issues, operating performance, etc.). Fuel
cells basics: (thermodynamics and kinetics of electrochemical reactions,
types of overpotentials, electrodes reactions in fuel cells, gas diffusion
electrode, electrocatalysis, fuel cell efficiency). Fuel Cell electrode
based material, catalyst material selection. Nano catalyst fabrications,
Characterization of catalysts and investigation of catalyst performance.
Fuel cell design and configurations, stack components, Types of Fuel
Cell systems: (Phosphoric Acid Fuel Cells, Molten Carbonate Fuel Cells,
Solid oxide Fuel Cells, Polymer Electrolyte Fuel Cells, Direct Methanol
Fuel Cells, and Alkaline fuel cells). Fuel Cell Applications: Stationary
Power Plants, Automotive Power Plants, other Applications. The course
includes lab work for providing the students with relevant hands-on
experiments.

RE618 Advanced Hydrogen Production and Storage

Chemical Production of hydrogen, Electrochemical Hydrogen Evolution,
Solar hydrogen evolution, Partial Oxidation, Steam Reforming, Thermal
Decomposition, Syngas, Shift reaction, Methanation, Hydrogen
Purification, Desulfurization, CO, Removal, Electrolytic Hydrogen, Liquid
Electrolyte Electrolyzers, Solid Polymer Electrolyte Electrolyzer, Ceramic
Electrolyte Electrolyzer, Photolytic Hydrogen, Solar Photolysis. Storage
of Hydrogen by Adsorption, Storage of Hydrogen in Chemical
Compound, Metal/Metal oxide Hydrides, Hydrogen Storage Materials,
carbon Nanofibres, Sponge Iron, Glass Microspheres, Carbon
nanotubes, Aerogels. Materials selection, Catalyst Preparation including
nano catalysts, Characterization of catalysts, Infrastructure and
distribution of hydrogen, Economic aspects of using hydrogen,
Innovation in hydrogen technology. The course includes lab work for
providing the students with relevant hands-on experiments.
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RE619 Advanced Polymer Membrane Technology

Introduction to polymer science; Needs of Fundamental Materials for
Proton Exchange Membranes (PEM) Fuel Cells; Membranes for PEM
Fuel Cells, Proton Exchange Membranes, PEMs for DMFCs, Anion
Exchange Membranes (AEMs), Organic—Inorganic Composites; Testing
of PEMs; Fluoropolymers for Proton Exchange Membranes;
Nonfluorinated Polymers for Proton Exchange Membranes; Anhydrous
Proton-Conducting Polymers for High-Temperature PEMFCs; Anion
Exchange Membranes for Alkaline Fuel Cells; Polymers for New Types
of Fuel Cells.

RE620 Advanced Hydropower Technology

Introduction to hydropower, status of large and small hydropower
development in the MENA region and the world in terms of potential,
installed capacities and on-going projects in the context of rural
electrification and agriculture (run-off-river, canal fall based, dam toe,
small hydropower, micro hydropower, and Pico hydropower).

RE621 Advanced Renewable Energy Market and Commercialization

Introduction to renewable energy markets and status. The
concepts of marketing and sales (consumer behaviors, managing
sales, marketing plans, business negotiations) and how to use
them in marketing and selling renewable energy technologies.
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