
GAU, Faculty of Engineering 
Course Unit Title Renewable Energy Technologies  

Course Unit Code ENE 302 

Type of Course Unit  Compulsory  

Level of Course Unit  3rd year B.Sc. 

National Credits 4 

Number of ECTS Credits Allocated 6 ECTS 

Theoretical (hour/week) 3 

Practice (hour/week) 2 

Laboratory (hour/week) - 

Year of Study 3 

Semester when the course unit is delivered Spring 

Course Coordinator Assoc. Prof. Dr. Selim Solmaz 

Name of Lecturer (s) Assoc. Prof. Dr. Selim Solmaz  

Name of Assistant (s) - 

Mode of Delivery  Lectures, Power-point slides, Discussion 

Language of Instruction  English 

Pre-requisites and co-requisites  ENG202 

Recommended Optional Programme Components  Basic background in mathematics and physics  

Objectives of the Course: 

This course aims at teaching students about renewable energy for a sustainable future of the mankind. During the 

course, students will not only gain the technical/engineering information about formation and exploitation of 
renewable energy but also information about the importance of renewable energy for global economy, politics, 

and environment. At the end, the reasons why renewable energy should be preferred over fossil fuels will be 

examined. Following a brief introduction solar heat, solar photovoltaic, biomass, hydroelectricity, wind, ocean, 

waves and currents, and geothermal energy technologies will be covered in detail. 

Learning Outcomes  

When this course has been completed the student should be able to Assessment. 

1 
Acquiring knowledge on various aspects of renewable energy sources and ability to use 

them for analyses and design. 
1,2,4 

2 

Being acquainted with contemporary problems and an understanding of the economic, 

political, social, and environmental impacts of renewable energy production, 

transportation, and use at national and global levels. 

1,2 

3 
Ability to gather data related with renewable energy and interpret them to evaluate and 

search for problems and their solutions. 
1,2 

4 
Ability to effectively participate in multi-disciplinary teamwork and to communicate in 
English in written and oral form on various issues of renewable energy. 

1,2,4 

5 Be able to apply various runoff computation techniques 1,2 

Assessment Methods: 1. Written Exam, 2. Assignment 3. Project/Report, 4.Presentation, 5 Lab.Work 

Course’s Contribution to Program 

  CL 

1 Ability to understand and apply knowledge of mathematics, science, and engineering 2 

2 Ability to design and conduct experiments as well as to analyse and interpret data 2 

3 
Ability to work in multidisciplinary teams while exhibiting professional responsibility and ethical 

conduct 
2 

4 Ability to apply systems thinking in problem solving and system design 4 

5 Knowledge of contemporary issues while continuing to engage in lifelong learning 5 

6 
Ability to use the techniques, skills and modern engineering tools necessary for engineering 

practice 
4 

7 Ability to express their ideas and findings, in written and oral form 4 

8 
Ability to design and integrate systems, components or processes to meet desired needs within 

realistic constraints 
3 

9 
Ability to approach engineering problems and effects of their possible solutions within a well 

structured, ethically responsible and professional manner 
3 

10 
Ability to apply chemical, physical and thermodynamic principles and concepts in the design, 

manufacture and technological development of conventional and renewable energy systems 
5 

11 
Ability to produce economically feasible sustainable engineering projects on production, 

distribution, consumption and storage of energy, by using single or hybrid energy systems 
5 



CL: Contribution Level (1: Very Low, 2: Low, 3: Moderate 4: High, 5:Very High) 

 

Course Contents 

Week  Exams 

1 Introduction and Overview of Renewable Energy: Introduction Syllabus and logistics Force, energy, power 

Definition and type of energy Primary and secondary energy conversion Units and conversion factors  
 

2 History, Concepts, and Classification: Historical development of renewable energy   

3 Fossil Fuels and Renewable Energy: Definition and classification of fossil fuels Formation of coal, oil and natural 

gas Carbon cycle Composition of fossil fuels Exploration, Production and use of fossil fuels  
 

4 Green Energy Revolution: History of energy Substitution/shift of energy. World hegemony and energy sources 

Transitional period: Natural Gas Era Paradigm Shift to Green Energy  
 

5 Solar Irradiation: Description of the primary energy source of the earth and the ways to quantify the solar power  

6 Concentrated Solar Power Systems: Introduction to solar systems and its history of concentrated solar energy. 

Parabolic-through, parabolic dish, solar tower techniques and their discussions 
 

7 Conventional Solar Thermal Energy: Introduction to Solar system History of solar energy: nature and availability 

of solar radiation. Low temperature solar energy applications; Active and passive solar heating. Solar thermal 

engines and electricity generation Economics and R&D in solar technology Environmental aspects 

Midterm 

8 Solar Photovoltaic Technology: PV in silicon Crystalline PV Thin film PV Photovoltaic modules and collectors 

Use of solar PV energy World applications Cost and economics of solar energy R&D in solar technology  
 

9 Biomass Energy: Heat And Thermal Electricity: Origin of biomass, History of biomass energy and Wood Era 

Biomass potential and energy content Combustion of biomass conversion technologies  
 

10 Wind Energy: Mechanical Electricity: Formation of Earth’s wind system History of wind power use Physical 

characteristics. Wind turbine types Aerodynamics of wind turbines. Economics of wind power  
 

11 Ocean, Tidal and Wave Energy: Introduction Definition and classification Technical factors Technology. 

Environmental factors. World potential and future considerations. Currents and waves Physical principles of 

wave energy. World resources Wave energy technology Economics and environmental aspects 

 

12 Geothermal Energy: Heat and Thermal Electricity: Definition and history Origin of geothermal energy 

Geothermal systems Exploration, development, and production Geothermal technology and applications Thermal 

use of geothermal energy Electricity generation World potential  

 

13 Hydroelectric power systems: basic concepts, turbine types and comparative discussion of advantages and 

disadvantages of hydraulic power systems. Discussion of the economics and environmental effects. 
 

14 Wind and solar resource prediction using statistical data and renewable energy siting  Final  

   

Recommended Sources 

* Textbook: There is no textbook for this course. However, we will be assigning a few sections from various books for review 

* Supplementary Material: Any book on renewable technology can be used a reference material and the students are encouraged to use 

supplementary books. 

Assessment 

Homework Assignments 10%  

Laboratory -  

Midterm Exam 40%  

Quizzes  -  

Final   Exam 50%  

Total 100%  

ECTS Allocated Based on the Student Workload 

Activities Number  Duration (hour)  Total Workload (hour) 

Course duration in class (including the Exam week)  14 5 70 

Labs and Tutorials - - - 

Assignments 2 5 10 

Study for Exams  2 30 60 

Self Study & Revisions 14 3 42 

Quizzes - - - 

Midterm Examination 1 2 2 

Final Examination 1 2 2 

Self Study  - - - 

Total Workload  186 

Total Workload/30 (h) 6.2 

ECTS Credit of the Course 6 

 


