
GAU, Faculty of Engineering 
Course Unit Title Alternative Energy Technologies  

Course Unit Code ENE 303 

Type of Course Unit  Compulsory  

Level of Course Unit  3rd year B.Sc. 

National Credits 4 

Number of ECTS Credits Allocated 7 ECTS 

Theoretical (hour/week) 3 

Practice (hour/week) 2 

Laboratory (hour/week) - 

Year of Study 3 

Semester when the course unit is delivered Fall 

Course Coordinator Assoc. Prof. Dr. Selim Solmaz 

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

Name of Assistant (s) - 

Mode of Delivery  Lectures, Powerpoint slides, Discussion 

Language of Instruction  English 

Pre-requisites and co-requisites  CH101 

Recommended Optional Programme Components  Basic background in mathematics, physics and chemistry  

Objectives of the Course: 

This course aims at teaching students about alternative energy technologies for a sustainable future of the earth. 

Alternative energy resources can be fossil and carbon based fuels that are sustainably generated as well as non-
conventional techniques of energy technologies that have minimal side effects to the environment. The course 

will start by the discussion of the conventional energy resources as well as energy generation techniques from 

these, which is followed by the discussion of alternative energy sources and energy generation techniques. At the 

end of the course the students will get acquainted about all of the details of the alternative energy technologies.  

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 to the conventional and alternative energy technologies  

2 Conventional energy sources and conventional energy generation systems  

3 Biofuels: ethanol, bio-gasoline, and bio-diesel, Fisher-Tropsch and Bergius synthesis   

4 Biomass and bioenergy generation techniques  

5 Nuclear energy  

6 Nuclear energy  

7 Hydrogen gas, generation, storage and transport Midterm 

8 Hydrogen power in fuel-cell applications   

9 Hydrogen power: as internal combustion engine fuel  

10 Alternative internal and external combustion engines: Stirling and Ericsson cycles   

11 Rankine Cycle with co-generation and tri-generation technologies  

12 Electric storage technologies  

13 Electric vehicle technologies   

14 Electric vehicle technologies 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 and alternative energy technologies 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 7 5 35 

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  211 

Total Workload/30 (h) 7.033 

ECTS Credit of the Course 7 

 


