Aadiiad) o plalt Lilad) cilu) al) AlS

saa giall JSLEAD 5 Apnla¥) Asalal) asaliall 3 38 ) QLY G3lall (ol 5 508 i o g zeali ) IR (1
aids il aliaes Ledlasind A (e Lela o Jaally allal) 0 s et il 5 48U 35 s Wlla
e il 5 Anlenall (3 kall aladin) JOA (e saaatall 4Bl saaall landailly e gl QL) coadata g

585l LA 5 Asatl LA Cillae b dals

:53 guallall aladl) cila i g cilaaY)
Al connaiall g alad) adllall o sle by Callall Slae) Jal e dalle 3asa 3 CuyyXig aidad yds ]
Banaiall g aladd) 48Ul (3 gus 5 ilanl C¥lae A& Lpaall &) shailly salaa) )

oaaaiall A8Ual) L Jlae 8 daa 5 48 ey Ul 3y 5352

Ce Analill daainal y Al JEY) ) A8laaYU cZuaall allad) 8 Al 50 Joa SOl o5 ad) 3
sy sall Al Lia)) Gaualys) aadlly LadillS agilall a8l jobias aladinl e gl ll &gkl
it dzals JUT (sl (e 2all onania g adalas by 48l g Jaw a5 dpaals (FLal) il i jlaall
AL aladsia) e

o e Sl sl all aauliall araciall A8l 4385 LA 5 aniil dlasall 5 ldail) il lgall Ol L) 4
adllall  dpsadl) A8 5 Aplall A8l g ~L 1) Als Jie soaaiall adllall C¥lae (axy e 5 5l
sl Ole 5 5 sall 2 g8l aladiul e daalil)

oala IS5 38 5 aa coariall adlal) i dakail adidall el e calllall AWK gl 8 5
el g adapaall a3l 8 Lgalasinl e

2027l Z8Ual) duxia 5 asle and




dadiiial) o ghall Llad) cila) jal) 4408

Program Courses

1. Compulsory Courses:

First Semester

Course Course title Total | Lecture | Lab Exam Final
code : : Credit | Credit | Credit | Duration | grades
English Arabic Hours | Hours | Hours | (hour) out of
RE501 Energy and SEPRCIAL 1 1 0 1 50
Environment
Energy Conversion| . c .
Ual) -
RE502 and Storage A8l (5 333 5 o g3 3 2 1 2 150
Renewable Energy| . P
| 5 saaaciall 4slall
RE503 and Society asinall 5 02027l 48 1 1 0 1 50
Photovoltaic
RE504 Systems A gam g el alail) ayids) 3 2 1 2 150
Technology
Energy Economics| sl y Slala)
RE505 and Policies Ll 1 1 0 1 50
Hydrogen sy
: -l
RE506 Production and UJF J.E@J\ 3 2 1 2 150
Storage N
Second Semester
Course title Total Lecture Lab Exam Final
Course code Credit | Credit | Credit | Duration | grades
English Arabic Hours Hours | Hours | (hour) out of
RE509 Fuel Cells 258l LA 3 2 1 2 150
Biogas - <
I La
RES510 Technology Gl Jall s ol 915 1 1 0 1 50
Renewable | 48Uall adalisdll alail)
RESLL Hybrid Systems EREEN| 2 2 0 2 100
Design and
Applications Of |akaill cilinlat 5 arenas
RES12 Photovoltaic 4 gaia g ¢Sl 3 2 ! 2 150
Systems
Materials
RE513 | Preparation and | 2 sall cavea 5i g alac) 3 2 1 2 150
Characterization
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2. Elective courses:

Elective Courses

: Total |Lecture| Lab Exam Final
Course title ) . . .
Cé)oudrese Credit | Credit | Credit |Duration| grades
English Arabic Hours | Hours | Hours | (hour) out of
' Y a5 la ga oLl
RE507 Power Semiconductor 530 2 se o 5 9 0 ) 100
Converters sl
Hydropower . .
e J a3ldall
RE508 Technology Aile g yeSll adlhall 4w 2 2 0 2 100
Renewable Energy osanial) 481 3 s
RE514 Market and . 2 2 0 2 100
e Lel gt Jana g
Commercialization
RE515 Photochemistry 4 puall ¢Lpel) 2 2 0 2 100

For graduation you should complete total credit hours = 28

[Compulsory Courses (24 credit hours) + Elective Courses (4 credit hours)]
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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.

RES502 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.

RES504 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
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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.

RES505 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.

RES506 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, CO2 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.

RES507 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
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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).

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
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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.

RES512 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.

RES514 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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