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Credit Hours Pre-

SN Code Course Name - ECTS SWL
cr.(Lec, T, L) | requisite

1 EME631 Sustainable Power Generation 3(3,0,0) - 6 9

Renewable Energy Technology

2 | EME632 3(3,0,0) - 6 9

Energy Systems for Sustainable
3 | EME633 BY 5y raustal 3(3,0,0) - 6 9
Development

4 EME634 | Energy in the built environment 3(3,0,0) - 6 9

5 EME635 Meth.ods of research in 3(3,0,0) _ 6 9
sustainable energy

6 EME636 Energy Management 3(3,0,0) - 6 9
Total credit hours 18
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Credit Hours Pre-
Code Course Name requisit
SN Cr.(Lec, T, L) e ECTS SWL

Introduction to Energy Systems Analysis
1 | EME641 L 8Y 5y v 3(3,0,0) - 6 9
and Applications

2 | EME642 | Applied Heat and Power Technology 3(3,0,0) - 6 9

Modeling of Energy Systems, Heat and
3 | EME643 & EY 5Y 3(3,0,0) - 6 9

Power Generation

Transformation in Energy Policy&Climate

EME -

4 | EME644 Agenda 3(3,0,0) 6 9

5 | EME645 | District heating and cooling 3(3,0,0) - 6 9
Numerical Heat Transfer in Ener

6 | EME646 &Y 3(3,0,0) - 6 9
Technology
Sustainability perspectives for assessing

7 | EME647 | and designing research, projects and 3(3,0,0) - 6 9
policies

Energy Demand and Supply Distribution
8 | EME648 gY PRy 3(3,0,0) - 6 9

Systems in the Built Environment

9 | EME649 | Energy Supply Systems for Buildings 3(3,0,0) - 6 9

18 Cr. Hrs = 30 ECTS = 25 Contact Hrs. = 50 SWL e
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Code Course Name
EME 631 | Sustainable Power Generation o) Licual) ALl 4l o
Teaching Credit Lecture Tutorial Practical Contact | SWL | Prerequisite
HOUFS 3 3 . . 3 9 _

Year Final
Assessment

50 50 100

This course is based on a comprehensive analysis of both established and
innovative technologies for the production and distribution of electric power and
heat using both conventional and renewable fuels and methods; with a focus on
thermal power plants in various designs and energy system aspects in practice,
regardless of the primary energy source. This course co-shares sustainability
principles and relevance to renewable energy technologies and the future energy-
smart society with several other courses running concurrently and logically
related to each other by sharing content and delivering a common view on
various aspects of energy-related sustainability.
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Code Course Name
EME 632 | Renewable Energy Technology saaatial) daUal) La o) ¢33
Teaching Credit Lecture Tutorial Practical Contact | SWL | Prerequisite
Hours 3 3 — — 3 9 -
Year Final Total
Course Work Exam
Assessment
50 50 100

The purpose of this course is to provide an engineering assessment of the most
important renewable energy resources and the related technologies for
harnessing them, from simple methods to state-of the-art advanced energy
systems. Aside from a brief overview of fundamental concepts of energy
conversion and perspectives on energy supply and demand, the five main course
topics include the following:

Solar: photovoltaics and solar thermal; Biomass: resources, biofuels, and
biochemical conversion.; Wind power: primary mechanical design and system
aspects.; Hydropower: key components technical designs of large-scale and
small-scale systems.; Energy storage: key components and system concepts of
electrical and thermal storage.
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Code Course Name
EME 633 Energy Systems for Sustainable Development
Lol vieal) dpatill AaUal) alas
Teaching | Credit Lecture | Tutorial | Practical | Contact | SWL | Prerequisite
Hours 3 3 - — 3 5 -
vear Final Total
Course Work Exam
Assessment
50 50 100

This course covers systems and their adaptation for sustainability by
highlighting several different perspectives: energy and climate—trends and
scenarios, energy mix, the effect of various technology options, market, policy
actors and so-called integrated planning of access to energy services. In the
course, we bring up differences in effects and possible solutions for
industrialised countries, compared to developing countries. Furthermore, a so-
called nexus perspective is central, as it deals with inter-dependencies between

resources energy-land-water and effects on systems from the climate changes.
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Code Course Name
EME 634 | Energy in the built environment Al dagdl 8 ddlLal)
Teaching Credit Lecture Tutorial Practical Contact | SWL | Prerequisite
HOUFS 3 3 . . 3 9 _

Year Final Total
Course Work Exam
Assessment

50 50 100

This course intends to provide the relevant knowledge of the driving force for
energy in the built the environment. The course first discusses the role of the
buildings and the cities, why it is one of the most important aspects to reach a
sustainable future with a holistic approach to the built environment. The needs
of the building are introduced and what these are influenced by (e.g. thermal
comfort, air quality, heating and cooling loads). The effect of how these needs
are related to climate impact are covered. Thereafter, sustainable buildings and
relevant concepts are introduced and discussed for certification of buildings.

The first part studies the building from the perspective of the city.; The second
part of the course focuses on the energy systems in buildings, with special
emphasis on understanding of system properties and performance.; The third
part focuses on production (energy transformation) units that are used to meet
the energy requirements.; The final segment will focus on the building

distribution systems
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Code Course Name

Methods of research in sustainable energy
EME 635 .

dalatieal) A8 @ ¢aanll G.atm

Teaching Credit Lecture Tutorial Practical Contact | SWL | Prerequisite
Hours 3 3 — — 3 9 -

Year Final Total
Course Work Exam
Assessment

50 50 100

This course introduces theory and methods of special relevance for research
about sustainable energy. As a course participant, you are prepared for your
degree project, according to the requirements of PUA, and for a future career
full of possibilities in research and development: Research starts with an
understanding of the research subject, followed by a clear definition of research
questions and methods to address these. Of importance to the research process
is also sources of data, to treat and analyse both data and results. Whether
qualitative or quantitative, experimental or theoretical methods are used,
scientific research requires systematic treatment of data and methods so that the
research results can be validated and knowledge be built. The course focuses on
critical assessment of methods. you should learn to analyse and evaluate the
research process as a whole and carefully consider alternative methods in
relation to the objectives and research questions that are treated.
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EME 636 | Energy Management A&l 5 )
Teaching Credit Lecture Tutorial Practical Contact | SWL | Prerequisite
Hours 3 3 — — 3 9 -
Year Final Total
Course Work Exam
Assessment
50 50 100

This course introduces energy systems and its management. The course focuses
on:

Systems thinking and systems analysis; Energy economy; Uncertainty and
scenario analysis; Energy challenges for future cities and districts involving
several interested parties and multiple optimisation criteria. modelling and
simulation of energy systems at district and city level; Innovative business
models for energy systems.
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Code Course Name

EME 641 Introduction to Energy Systems Analysis and Applications
FEEAPECUATI S ARCHE L P

Teaching Credit Lecture Tutorial | Practical | Contact | SWL | Prerequisite

Hours 3 3 - — 3 5 -

vear Final Total
Course Work Exam
Assessment
S0 50 100

This course is to provide solid ground knowledge of Energy Systems Analysis
theory and practice, including deep understanding of the working principles of
an energy system model. Below an overview of the main topics.

Energy system Analysis; Types of energy system modelling tools; Designing
an energy system optimization problem; Integrated Climate-Land-Energy-
Water (CLEWS) modelling; Scenario analyses; Critical analysis and review of
existing case studies; Creating a sample energy and integrated system model.

(5obal Gaanll ol I 6 Ly clgilindat s A8Ul) Aalaif (ot A Bl Ao 48 pna 5l 130 i
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Code Course Name

EME 642 | Applied Heat and Power Technology
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A3al) L o1 ¢35 5 4 ) el cilandadl)
Teaching Credit Lecture Tutorial Practical Contact | SWL | Prerequisite
Hours 3 3 — — 3 9 -
Year Final Total
Course Work Exam
Assessment
50 50 100

The course is to provide an engineering assessment for realization of theoretical
aspects and the practical limits of heat and power generation systems including
solar and wind power, evaluation of operational performances, and analysis of
modern concepts for achieving energy efficiency improvements and the
sustainability of operations. It includes six main topics:Theoretical concepts,
practical requirements/limitations and operational performances of commonly
used thermal power plant designs; Fundamental concepts of the designs and
practical limitations of both electrical and thermal power distribution networks;
Analysis of the power cycles; Renewables fuelled thermal power generation
systems (biomass boilers, MSW incineration and gasification systems (waste to
energy), large scale concentrated solar power and power generation from large
scale wind power); Evaluation of concepts and operational performances of
more advanced designs thermal power systems; Sustainability and mitigation of

environmental impacts causing by thermal power plants.
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EME 643

Modeling of Energy Systems, Heat and Power Generation

AaUal 55 ) all ad ¢ g ddUal) dadasf dadas

Teaching Credit Lecture Tutorial Practical Contact | SWL | Prerequisite
Hours 3 3 _ — 3 9 -
Year Final Total
Course Work Exam
Assessment
50 50 100

The course is structured in the form of a project to be implemented using a
modelling tool for power analysis. In some cases, the project will have clients
from industry. The course begins with lectures relevant support for the project
and the software to be used and then the project will be conducted in groups or
individually, where follow-up workshops are in support of the project. The
results of the study will be presented in a report and an oral presentation.
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Course Name

EME 644

Transformation in Energy Policy & Climate Agenda

13



Pharos University in Alexandria
Faculty of Engineering
Engineering Postgraduate Bylaw 2024

A4S g8 dadla
gl A8
2024 Ll il all 4131 2
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Teaching Credit Lecture Tutorial Practical Contact | SWL | Prerequisite
Hours 3 3 — — 3 9 -
Year Final Total
Course Work Exam
Assessment
50 50 100

The course includes four subject areas: Transformation in the energy policy and
the international agenda to handle the climate problem; An understanding of the
energy and climate change policy in energy planning perspective, sectoral
synergies or balances and the role of the sector policy; Tools and strategies to
limit climate changes, and transparent and harmonised greenhouse gas
presentation; Tools for evaluation of energy and climate policy (evaluate
policies, their implementation and results by means of indicators)
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Code Course Name

EME 645 | District heating and cooling Galaliall 4y g A58
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Teaching Credit Lecture Tutorial Practical Contact | SWL | Prerequisite
Hours 3 3 _ — 3 9 —
Year Final Total
Course Work Exam
Assessment
50 50 100

This course intends to cover basic concepts and system design that is used in
district heating and cooling systems. The main advantage of a centralised
system lies in the possibility to connect the system to different loads and
sources. These aspects will be introduced, evaluated and discussed. System
design and control strategies for both needs and sources of the system will to
be discussed. Different generations of the district heating and cooling
networks and their importance for supply and needs will be covered.
Limitations and obstacles for existing systems, as well as existing business
models will also be discussed. Different countries' specific conditions, as well
as future scenarios and their consequences at design of district heating and
cooling systems.
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Code Course Name
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Numerical Heat Transfer in Energy Technology

EME 646 .
Akl s o1 635 8 (gaaall 5 ) ) Jlan)

Teaching Credit Lecture Tutorial Practical Contact | SWL | Prerequisite
Hours 3 3 — — 3 9 -

Year Final Total
Course Work Exam
Assessment

50 50 100

This course is to provide a solid background about numerical methods that are
relevant to heat transfer and flow for applications in the energy field with an
emphasis on design of components. Participants that complete the course will
have sufficient prior knowledge for following studies where commercial
numerical calculation tools CFD are used.
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Code Course Name
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Sustainability perspectives for assessing and designing research,
EME 647 projects and policies

Teaching Credit Lecture Tutorial Practical Contact | SWL | Prerequisite
Hours 3 3 — — 3 9 -
Year Final Total
Course Work Exam
Assessment
50 50 100

The course focuses on the latest science to assess the relationships between
research, project and policy and a broader sustainable development.

The students will learn to use tools to evaluate the sustainability consequences
of a specific energy project. Based on the latest science in the area, central
sustainability concepts and tools are presented, for examining how energy
research, projects and policy can influence (positively or negatively) the
fulfilment of each of the 169 targets in the UN's 17 goals for sustainable
development.
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Code Course Name
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Energy Demand and Supply Distribution Systems in the Built
EME 648 Environment
el ) 3 8l e Gl g i gl @ 58 Aelal

Teaching Credit Lecture Tutorial Practical Contact | SWL | Prerequisite
Hours 3 3 — — 3 9 -
Year Final Total
Course Work Exam
Assessment
50 50 100

The course intends to give a basic knowledge of the needs of buildings, what is
driving these needs, how these can be estimated, how relevant distributions
systems can be designed, and use of modern modelling tools for assessments for
the built the environment. It includes: The requirements of the buildings and
how these can be estimated by means of modern simulation tools.; Design of
the effect of the different choices of system on the indoor environment quality
(IEQ); and Variations in the efficiency of chosen systems during the year and
its effect.
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EME 649 | Energy Supply Systems for Buildings (laall A8l ) dakisl
Teaching Credit Lecture Tutorial Practical Contact | SWL | Prerequisite
Hours 3 3 — — 3 9 -
Year Final Total
Course Work Exam
Assessment
50 50 100

Systems for heating and cooling of buildings such as heat pump systems, Solar
thermal systems, systems with geothermal storage, Integrated energy systems.
The course includes: The function of important system components.; Guidelines
for energy efficient system design.; Performance modelling.; The sustainability
aspects for heat pumps and refrigeration systems.

The course intends to give advanced competence to handle environmentally
friendly energy systems to cover thermal energy requirements for buildings. The
thermal needs that are covered by this course are heating, air conditioning, hot
water production and cooling. Furthermore, the course will discuss the
sustainability aspects of heat pumps and cooling systems and introduce the new
environmentally friendly refrigerants.
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Code Course Name

EME 699 | Master Thesis Dfiale Al
Credit Lecture Tutorial Practical Contact | SWL | Prerequisite

Teaching i

Hours 12 5 Thesis 36 Departement

Work 20 Approval

Year Final Oral Total

Course Work Exam

Assessment

60 40 100

The student prepares a thesis in English that consists of abstract, table of contents,
list of figures, introduction, model descriptions (experimental or/and theoretical),
results and discussion in addition to conclusions and recommendation and
references. The thesis also includes an Arabic abstract.
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1.  MSc Sustainable Energy Engineering | KTH | Sweden

https://www.kth.se/en/studies/master/sustainable-energy-engineering/msc-sustainable-
energy-engineering-1.8711

2. Sustainable Energy Engineering MSc - University of Nottingham England

https://www.nottingham.ac.uk/pgstudy/course/taught/sustainable-energy-engineering-
msc

3. Sustainable Energy Engineering MSc - SETU Waterford, Ireland

https://www.wit.ie/courses/msc in sustainable enerqy engineering part time.
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