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	Course Title
	Code
	Term
	T+A 
	Credit
	ECTS

	Energy Materials
	
	8
	3 + 0
	3
	5



	Prerequisites 
	None



	Course Type
	Elective 

	Course Language
	Turkish                                                                                       [image: http://www.ebs.sakarya.edu.tr/img/flag_turkish.gif]

	Course Coordinator
	Research Assistant Dr. Hülya Biçer
	Mail:hulya.bicer@dpu.edu.tr
Web:

	Course Instructors
	Research Assistant Dr. Hülya Biçer
	Mail:hulya.bicer@dpu.edu.tr 
Web:

	Course Assistant
	
	Mail:
Web:

	Aims of the Lesson
	One of the most important research areas of our time is the development of alternative energy sources. In general, it is aimed to inform the students about renewable energy sources and energy production and storage. Basic concepts about material selection, design and characterization will be explained.

	Extents of The Lesson
	Students will learn fundamental issues with energy sources. They will have theoretical knowledge about various energy conversion and storage techniques. In addition, as material engineers, they will have the basic knowledge about production, design and characterization of these techniques.


	Content of The Lesson
	Energy conversion and storage. Electrochemical reactions, batteries, fuel cells, solar cells, hydrogen storage, supercapacitors. Material selection and design. Characterization techniques.



	Weekly Course Outline and References

	Week
	Themes
	Reference

	1
	Energy Sources
	Text books

	2
	Semiconductors
	Text books

	3
	Solar Cells
	Text books

	4
	Solar Cells 
	Text books

	5
	Energy conversion and storage
	Text books

	6
	Electrochemical cells
	Text books

	7
	Exam
	

	8
	Fuel Cells
	Text books

	9
	Fuel Cells
	Text books

	10
	Batteries
	Text books

	11
	Hydrogen storage /Supercapacitors
	Text books

	12
	Characterization
	Text books

	13
	Recent studies and future directions
	Text books

	14
	Final Exam
	











	Reference

	Text books
	Her hafta verilecek ders notları

	Other books
	Lu, Kathy Materials in Energy Conversion, Harvesting, and Storage
Olindo I., Solar Energy The Physics and Engineering of Photovoltaic Conversion, Technologies and Systems
O'Hayre, Ryan P-Fuel cell fundamentals-John Wiley & Sons
J. O. Besenhard Handbook of Battery Materials




	The distribution of course materials 

	Documents
	

	Assignments
	During lecture

	Exams
	MSE website



	Evaluations system

	ACTIVITY DURING THE SEMESTER
	Number
	Contribution percentage

	Preliminary Examination
	1
	40

	Home or Free Time WorkHome hhH
	2
	10

	Project
	-
	-

	Laboratory
	-
	-

	Environment or Agricultural Works
	-
	-

	Seminary and Presentation 
	-
	-

	Practice
	-
	-

	Other Works (
	-
	-

	TOTAL
	
	50

	Success mark’s per cent of the activities in running semester 
	
	50

	Success mark’s per cent of the main final exam 
	
	50

	TOTAL
	
	100



	Course category 

	Supportive courses 
	

	Basic occupational courses
	X

	specialization / field courses
	X

	Communication and management abilities courses 
	

	Transmissible abilities courses 
	



	RELATIONSHIP BETWEEN STUDY EXTENT OF THE LESSON AND PROGRAM SUFFICIENCY

	No
	Program Sufficiency
	Contribution level

	
	
	1
	2
	3
	4
	5

	1
	Possess a good back ground in his own branch, and also in math and natural sciences, use of theoretical and practical knowledge in engineering solutions 
	
	
	
	
	X

	2
	Deciding, definition, formulate, analysis  of engineering problems,  win skill for sensibility analysis and final decision; accordingly, choose and practice of suitable analytic methods and modeling techniques.  
	
	
	
	
	X

	3
	Ability of process and system components analysis and under real parameters ability for design; and with regard, practice of design methods.   
	
	
	
	
	X

	4
	Ability of choose and use of modern techniques and materials which are needed for engineering applications; ability of active use of telecommunication technologies. And also abilities of project of an experiment, realize of an experiment, accumulate of data, analysis and comment of results.     
	
	
	
	X
	

	5
	Ability of get up to knowledge sources and for this reason ability of does good scientific sources, ability of use of data bases and the other knowledge sources. 
	
	
	X
	
	

	6
	As person ability of active work alone or with a disciplined team, ability of take responsibility with self-confidence. Ability of set up oral and written communication     in Turkish; at least learn of a foreign language. 
	
	X
	
	
	

	7
	Possess of conscious that each person must learn something every time in his life.  Ability of follow of develops of science and technology and always wins ability of currency his-self.  
	
	X
	
	 
	

	8
	Conscious of branch and ethics responsibility 
	
	
	X
	
	

	9
	Possess of conscious in themes: Management of project, applications in work area, healthy of the labors, ecology, work security, distinguish of juridical consequents of engineering applications.   
	
	X
	
	
	

	10
	Possess of conscious of universal and societal effects of engineering solutions and applications, and also to be of entrepreneur and innovator. Know of problems of this century.     
	
	
	
	X
	



	Level of Efficiency:

	1
	Low

	2
	Low - Medium

	3
	Medium

	4
	High

	5
	Excellent



	ECTS/ Work load table

	Activities 
	Number
	Duration
(hour)
	Total work load

	Duration of lesson (Including exam week: 16x total lesson time)
	16
	3
	48

	Duration of work outside of classroom (preliminary work,  reinforcing)
	16
	3
	48

	Indoor work
	2
	5
	10

	Presentation/Prepare of seminary work
	
	
	

	Preliminary Examinations
	1
	20
	20

	Project
	
	
	

	Laboratory
	
	
	

	Environment or Agricultural Works
	
	
	

	Final Exam
	1
	25
	25

	Total Work Load
	
	
	151

	Total Work Load / 30
	
	
	5,03

	ECTS (AKTS) Credits of Lesson
	
	
	5



	Evaluation And Grading Methodology:

	The success mark of the students will be appointed according to relative system which is described in article 22 of license study of exam regulations book of Dumlupinar University/Turkey.   



	Prepared by:
	Research Ass. Dr. Hülya Biçer

	Date:
	16/11/2017
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