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Course Description Form

1. Course Name: Renewable Energy

2. Course Code: MU0214003

3. Semester / Year: 2025-2026

4. Description Preparation Date: 3-10-2025

5. Available Attendance Forms: Classroom meetings

6. Number of Credit Hours (Total) / Number of Units (Total): 120 hr

7. Course administrator's name

Name: Azhar Mohsin Abed
Email: Azhar.Muhsin.Abed@uomus.edu.iq

8. Course Obijectives

Course Objectives e To define the fundamental concepts of renewable energy, its types,
and natural resources.

e To explain the scientific and technical principles of solar, wind,
hydro, and biomass energy systems.

e To compare renewable energy sources with conventional energy
sources in terms of efficiency, cost, and environmental impact.

e To analyze the feasibility of renewable energy projects using
technical and economic evaluation methods.

e To apply renewable energy system design principles in developing
practical solutions that meet local community needs.

9. Teaching and Learning Strategies




Strategy

A- Cognitive Objectives

1- To recognize the fundamental concepts, symbols, terminology, and standard
units used in renewable energy systems.

2- To understand the scientific and technical principles of solar photovoltaic and
solar thermal systems, wind energy, hydropower, and biomass energy.

3- To explain energy conversion mechanisms, system efficiency, and the factors
affecting system performance.

4- To evaluate the suitability of selecting a specific renewable energy system for a
given project or location based on technical, economic, and environmental criteria.

B- Skill-Based Objectives

1- The ability to use tables, climatic data, solar radiation maps, and performance
charts in the analysis and design of renewable energy systems.

2- The ability to calculate power output, system efficiency, and load requirements
using appropriate engineering equations and laws.

3- The ability to develop a preliminary design of a renewable energy system (such
as a photovoltaic system) according to a specific load demand.

4- The ability to analyze system performance results through laboratory
applications or specialized simulation software.

C- Affective and Value-Based Objectives

1- To promote teamwork skills in implementing projects and practical experiments.
2- To adhere to academic and professional ethics in the field of energy and
environment.

3- To enhance awareness of the importance of renewable energy in achieving
environmental sustainability and sustainable development.

4- To develop a sense of responsibility toward energy conservation and community
service.

D- General and Transferable Skills

1- To develop problem-solving and decision-making skills in selecting appropriate
renewable energy technologies.

2- To enhance analytical thinking skills and the ability to compare different
technical alternatives.




3- To strengthen research skills and the use of up-to-date references in the field of

energy.

4- To develop communication, discussion, and technical presentation skills for

project work.

Teaching and Learning Methods

1- Delivering theoretical lectures using modern presentation tools.

2- Practical training in laboratories or through specialized simulation software.

3- Group discussions and solving practical exercises and problems.

4- Implementing individual or group-based applied projects in renewable energy.

Assessment Methods

1- Midterm and final examinations (theoretical and practical).
2- Evaluation of student participation and engagement during lectures.
3- Assessment of laboratory performance and project implementation.
4- Evaluation of technical reports and project presentations assigned to students.

10. Course Structure
Week Hours Required Learning Unit or subject Learning Evaluation
Outcomes name method method
1 | 2theoritical + | identify the concepts of Introduction to Energy | Lecture Class questions
2 practical | energy and renewable Concepts
energy
2 | 2theoritical + | explain  the  importance | Energy and Lecture Short assignment
2practical renewable energy in Environmental
sustainable development Sustainability
3 | 2theoritical + | classify different renewable Types of Renewable Lecture Short quiz
2 practical energy sources Energy Sources
2 theoretical + | explain the fundamentals of Solar Radiation Lecture Class activity
4 | 2 practical solar radiation
5 | 2 theoretical+ | Calculate solar incidence Solar Radiation Problem solving Assignment
2practical angle and radiation intensity | Calculations
6 | 2 theoretical+ | explain the working principle | Solar Cells Lecture Quiz
2 practical of a solar cell
7 | 2theoritical+ | analyze solar cell performance Solar Cell Lab + Report
2 practical curves Characteristics Data Analysis
8 | 2theoritical+ | describe the components of Photovoltaic Lecture Class Activity
2practical solar energy systems Systems
9 | 2theoritical + | apply methods to calculate PV | Solar System Design Lecture + Assignment
2 practical system capacity Problem solving
10 | 2theoritical+ | analyze the performance of | Solar System _ Practical exercises | Assignment
2practical solar systems Performance Analysis
11 | 2 theoretical+ | explain the principle of solar Solar Thermal Lecture Quiz




2 practical thermal collectors Energy
12 | 2 theoretical+ | compare different solar Solar Thermal Lecture Assignment
2 practical technologies Systems
13 | 2 theoretical+ | explain the basics of wind Wind Energy Lecture Class question
2 practical energy
14 | 2 theoretical+ | analyze wind characteristics Wind Resource Lecture + Assignment
2 practical and potential Assessment lab
15 | 2 theoretical+ | explain the components of Wind Turbines Lecture Midterm Exam
2 practical wind turbines
16 | 2 theoretical+ | calculate power output from | Wind Power Problem solving Assignment
2 practical wind turbines Calculations
17 | 2 theoretical+ | analyze wind turbine Wind System Lab Report
2 practical performance Performance Analysis
18 | 2 theoretical+ | explain the concept of Hydropower Energy Lecture Class Activity
2 practical hydropower
19 | 2 theoretical+ | apply power calculations in Hydropower Plants Lecture + Assignment
2 practical hydropower systems Problem solving
20 | 2 theoretical+ | evaluate advantages and Hydropower System Discussion Quiz
2 practical disadvantages of hydropower | Analysis
21 | 2 theoretical+ | explain the concept of Biomass Energy Lecture Class activity
2 practical biomass energy
22 | 2theoretical+ | describe methods of Biomass Conversion | Lecture Assignment
2 practical converting biomass to Technologies
energy
23 | 2 theoretical+ | Compare different Biofuels and Biomass Lecture Test
2 practical bioenergy sources Systems
24 | 2theoretical+ | explain  the  principle | Geothermal Energy Lecture Class Activity
2 practical geothermal energy
25 | 2 theoretical+ | analyze applications Geothermal Case study Report
2 practical | geothermal energy Applications
26 | 2 theoretical+ | explain energy storage Energy Storage Lecture Quiz
2 practical technologies Systems
27 | 2 theoretical+ | compare different energy Batteries and Storage Lecture+ Lab Report
2 practical storage methods Technologies
28 | 2theoretical+ | analyze  the integration | Smart Grids and Lecture Assignment
2 practical renewable energy with power | Renewable
grids Integration
29 | 2 theoretical+ | design a simple renewable Renewable Energy Group work Project
2 practical energy system System Design Project evaluation
30 | 2 theoretical+ | valuate renewable energy Project Presentation Oral presentation | Final evaluation
2 practical project performance
11. Course Evaluation
First Course Lab. Quiz Second Lab. Quiz Final Exam
Course
10% 10% 5% 10% 10% 5% 50%

12.

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




. Sathyajith Mathew, 2006, “Wind Energy,
Fundamentals, Resource Analysis and Economics “, Spring
Netherlands

Main references (sources)

Recommended books and references (scientific 1. Home Power Magazine | Downloadable Archive | Home

journals, reports...)

Electronic References. Websites http://www.renewableenergyworld.com/index.html
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