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1- Soteris Kalogirou, 2009 “solar energy engineering — processes and systems “,
1 Ed. Elsevier Inc., USA

2- Sathyajith Mathew, 2006, “Wind Energy, Fundamentals, Resource Analysis
and Economics “, Springer, Netherlands.

olker Quaschning, 2010,” Renewable energy and climate change “John Wiley
and Sons, Ltd.
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1- Renewable energy world:
http://www.renewableenergyworld.com/index.html
2- Home power
https://www.homepower.com/
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1- World organization
Renewable energy — Related Websites and news sources
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Course Description Form

13. Course Name:

Renewable energy

14. Course Code:

MU0214003

15. Semester / Year:

2024-2025

16. Description Preparation Date:

22/10/2024

17. Available Attendance Forms:

The attendance rate of students must not be less than (70%) of the number of scheduled hours

18. Number of Credit Hours (Total) / Number of Units (Total)

60 theoretical hours) + (60 practical hours(
The total number is (120) hours

19. Course administrator's name (mention all, if more than one name)

Name: Dr. Azhar Mohsin Abd azhermuhson@uomus.edu.iq

20. Course Obijectives

Course Objectives | 1- Expanding the student’s knowledge through his acquaintance with new sources of energy other than traditional
sources. The primary goal of the course lies in the importance of renewable energy and its applications, which has
become one of the most important fields proposed in the twenty-first century for economic and environmental reasons,
and in the importance of obtaining renewable (sustainable) and clean energy as a guarantee for the present. And
security for the future.

2- ldentify renewable energy sources and how to benefit from them to obtain energy, and learn about the various
application systems associated with those sources.

3- Students can benefit from this course in their field of work as engineers in the field of refrigeration and air
conditioning, and include in general education curricula concepts about preserving the environment and using clean
and renewable energy.

4- Studying traditional energy sources, sources of energy consumption, the world’s energy needs, as well as
environmental problems related to the use of traditional energies, and studying ways and methods to reduce energy
consumption.

5- Knowledge of the basics of various renewable energy sources and the technologies required for the energy systems
associated with them.

6- Studying the types of renewable energy, its working principle, properties, applications, development prospects, and
explaining the importance of using such energy sources from the environmental and economic perspective.

7- Providing students with scientific and applied research skills.

21. Teaching and Learning Strategies

Strategy A- Cognitive objectives
A1l- The ability to apply knowledge in the field of renewable energies and keep




pace with the prospects of their rapid and steady development

A2- The ability to identify, formulate and find engineering solutions to
problems and dilemmas related to various renewable energy systems.
A3- The ability to design and implement the engineering system.

B - The skills objectives of the course

B1 - The ability to implement and design renewable energy systems.

B2 - The ability to use modern engineering methods, tools, and skills
necessary for engineering work in the field of renewable energy.

B3 - The ability to design and conduct experiments and analyze and interpret
the results for various renewable energy systems.

B4- The ability to analyse, deduce and solve problems in an engineering
manner according to the required standards.

C- Emotional and value goals

C1- The ability to cooperate.

C2- The ability to make the appropriate decision.

C3- Leadership ability and team spirit.

C4- The ability to find appropriate immediate solutions.

D - General and qualifying transferable skills (other skills related to
employability and personal development)

D1- Applying the theoretical and practical knowledge students have learned in
the field of renewable energy.

D2- The ability to deal with other engineering specialties.

D3- Effective influence in society and the labor market.

D4- Manage time effectively and set priorities with the ability to work
organized by appointments according to established work schedules.

Teaching and learning methods

1- Theoretical lectures.

2- Practical application and laboratory experiments.

3- Discussions, workshops and seminars.

4- Using modern presentation and teaching methods.

5- Field visits and professional training.

6- Review the latest published research in the field of renewable energy.

7- Self-education.

8- Follow websites dealing with renewable energy.

9- Discussion and group discussions: Discussion sessions and group
discussions can be organized on topics related to mechanical design. Students
are encouraged to participate, exchange ideas and opinions and jointly solve
complex problems. These discussions can be in the form of small groups or
large seminars.

Evaluation methods

1- Daily tests.

2- Monthly tests.

3- Practical tests.

4- Reports, research and laboratory reports.
5- Extracurricular activities.

6- Practical projects and graduation research.
7- Final and annual exams.

22. Course Structure




Week Hours Required Unit or subject name Learning Evaluation
Learning method method
Outcomes
1 2 general 1-Theoretical | Daily and oral
Knowledge of introduction lectures tests
renewable energy to renewable 2 -Practical Monthly tests
sources and their energy - application Practical tests
applications, and renewable 3-Discussions| Reports
environmental energy and workshop Clear beaches
problems resultir sources and 4-Using mode| Practical proje
from the use of their presentation § and graduation
traditional fuels applications - teaching research
renewable methods Annual tests
energy and 5 -Field visits
environmental and systemati
problems training
6-Review the
latest researcl
7-Self-educati
8 -Tracking
spider web sit
2 2 How to calculate | The Sun -
solar time equatic Calculating
Time (Time
Equation and
Longitude
Correction)
3 2 Calculating solar Solar angles
angles required f( (declination -
solar energy hour angle,
applications elevation
angle - solar
azimuth angle
- sunrise and
sunset times
and length of
the day - angle
of incidence)

Calculating solar
radiation inciden|
on different surfa

Know the types a| Solar radiation in space - Ear
characteristics of| radiation - Total radiation on
fixed solar collect| inclined surfaces

Knowing the typg Sun-tracking complexes (bas
and characteristi{ parabola complexes - Fresne

of solar tracker
complexes

complexes - dish-parabolic
complexes - mirror globe

complexes)




Learn about the
characteristics an
advantages of sol|
heating systems

Solar water heating systems
thermosiphon system - solar
collector with connected tan

Knowledge of the
characteristics an
advantages of dir
and indirect heati
systems

Direct circulation system -
indirect water heating syster|
tank heating system

Learn about
renewable energy
storage systems

Heat storage systems (air he
storage system - liquid heat
storage system - thermal
analyzes of storage systems)

10

Teaching how to
design the model
and class and kng
the auxiliary devi
and equipment in
renewable energy
systems

Model design and classroom
design (model design -

classroom design) temperaty
controllers (sensor locations

11

Calculating the
amount of hot wa
required and
knowing the
practical
requirements for
renewable energy
systems

The amount of hot water
required - practical
requirements (pipes - fasten
- insulators - pumps - valves
other devices)

12

Calculating the
heating and cooli]
load of buildings

Solar cooling and
heating inside buildiy
- heating load
calculation

13

Heating and cooli
buildings with so]
and refrigeration
energy

Solar heating and cooling of
buildings (air heating and ho
water services - water syster
auxiliary heater location - he
pumping systems - solar
cooling with solar absorptiof
refrigerator)

14

Learn about solar
heating processef
for industrial
purposes

Heating processes for
industrialpurposes (solar
heating systems for water an
air for industrial purposes -
solar systems for generating
steam - chemical application
(fuel filtration, fuel cells,
materials processing))




15

Knowing the type
features and
characteristics of
solar dryers and
greenhouses

Solar dryers (direct solar dry
- indirect solar dryers -
greenhouses and greenhouse
materials)

16

Knowledge of the
types, features an
characteristics of
water desalinatio
systems and solai
desalination
processes

Solar water desalination
systems - desalination
processes - direct collection
systems (classification of sol
desalination systems -
performance of solar stills)

17

Learn about solar
cells, their workir
principle, and the
components of th
solar electrical

generation syster

Solar cells - components of a
electrical generation system

8-19

Knowledge of the
components and
characteristics of
the solar generati
system and the
hybrid system

PV system design - PV/T hyb
system

20

Knowledge of the
components,
characteristics an
working principle
solar thermal
electricity
generation syster

Solar thermal electricity

generation systems (parabol
trough collectors - tower poy
systems)

21

Knowledge of the
components,
characteristics an
working principle
of dish collector
systems and solai
docks

Dish-catching systems - solai
ponds

22

Learn about the
basics of wind
energy, wind
turbines, and the
aerodynamics of
rotors and wind
turbines

Introduction to wind energy
the energy available in the w|
- torque and energy of wind
turbines - description of win
turbines (horizontal axis win
turbine - vertical axis wind
turbine) - air rotor - wind
turbine aerodynamics (cross
section of the blade -




aerodynamic theories)

23

Know how to des
and perform a wi
turbine rotor and
how to analyze w|
data

Rotor design - rotor
performance - wind data
analysis

24

Learn the
characteristics an
advantages of wif
conversion syster
and wind generat|

Wind energy conversion
systems - wind generators
(rotating tower - gear box -
power regulators - stop systg¢
- generator) wind fields
(stations) - wind fields on th¢
sea surface - air pumps - air
heating systems

25

Know the
characteristics of|
wind energy
conversion, powe
curve, and capaci
factor in wind
energy

Performance of air energy
conversion systems - power
curve for the wind turbine -
capacity factor

26

Learn about powy
generation from
water and water
turbines

ntroduction to the water cyc
water turbines

27

Identify the
characteristics,
features and
working principle
hydropower
stations

Hydropower stations (direct
generation stations - energy
storage stations - energy tan
pumping stations)

28

Knowledge of
organic energy ar
its use in heat ang
electricity
generation plants

Introduction to organic ener
(organic blocks - organic gas
organic fuel - heating with

organic blocks (wood as fuel
central heaters) - heat and

electricity generation plants
that operate on organic bloc}

29

Learn about
underground pov,
plants, their
characteristics an
the principle of th
operation

Introduction to underground
energy - underground power
plants (thermal plants -
electrical plants) - undergrot
heat pumping system

30

Identify tidal ene;
and wave energy,
their characterist
and the principle
their work

Tidal energy - tidal stations -
wave energy - wave energy
stations




23. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily preparation, daily oral, monthly,

or written exams, reports .... etc

24. Learning and Teaching Resources

Required textbooks (curricular books, if any)

-1 Soteris Kalogirou, 2009 “solar
energy engineering - processes and
systems “, 1st Ed. Elsevier Inc., USA

-2 Sathyajith Mathew, 2006, “Wind
Energy, Fundamentals, Resource Analys
and Economics “ Springer, Netherlands,
-3 Volker Quaschning, 2010,”
Renewable energy and climate change
“John Wiley and Sons, Ltd.

Main references (sources)

Recommended books and references (scientific journals, reports...)

Electronic References, Websites




