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DEPARTMENT OF ENERGY SCIENCE AND TECHNOLOGY
COURSE SYLLABUS


	Course Details

	Code
	Academic Year
	Semester

	EBT359
	3
	5

	Title
	T
	A
	L
	ECTS

	Energy Technology
	2
	2
	1
	6

	

	Language
	

	Level
	Undergraduate
	X
	Graduate
	
	Postgraduate
	

	Department / Program
	Energy Science and Technology

	Forms of Teaching and Learning
	Face-to-face

	Course Type
	Compulsory
	
	Elective
	X

	Objectives
	The course aims to teach students fundamental understanding of the physical concept of energy and its technical applications. Students develop skills in analyzing, evaluating, and applying energy sources, energy flows, and energy conversion processes, with a particular focus on electrical power engineering. They can explain the physical concept of energy and describe fundamental principles, distinguish and define different forms of energy (thermal, mechanical, chemical, electromagnetic), and systematically represent energy sources and energy flows. Students can explain the relationships between energy sources, conversion, transport, and use, and thus possess the competence to compare the advantages and disadvantages of different forms and sources of energy, as well as to critically evaluate energy flows and conversion processes with regard to efficiency and sustainability.

	Content
	The course "Energy Technology" provides an introduction to the fundamentals of the physical concept of energy. Starting with general basic facts, it covers key aspects of energy sources, energy flows, and energy conversion processes, culminating in an introductory treatment of electrical energy technology. Electrical energy technology is thus a sub-discipline of energy technology, which in turn deals with the provision, conversion, transport, and use of different forms of energy. A distinction is made between thermal energy, kinetic and potential energy, chemical, biochemical, and electrical energy.

	Prerequisites
	None

	Coordinator
	Dr. Stefan Dilfer

	Lecturer(s)
	Dr. Stefan Dilfer

	Assistant(s)
	None

	Work Placement
	None

	Recommended or Required Reading

	Books / Lecture Notes
	· Schreiner, J.: Physik 1 und 2, Hölder-Pichler-Tempsky, Wien, 1968 und 1971 
· Gerthsen, Ch.; (Meschede, D.): Gerthsen Physik, 24. Aufl.; Springer, Heidelberg, 2013 
· Dirschmid, H.-J.: Mathematische Grundlagen der Elektrotechnik, 4. Aufl.; Vieweg, Braunschweig – Wiesbaden, 1990
· Dirschmid, H.-J.: Mathematische Grundlagen der Elektrotechnik - Begleitband: Lösungen u. Hinweise, 4. Aufl.; Vieweg, Braunschweig – Wiesbaden, 1996 
· Arens, T. u. a.: Mathematik, 3. Aufl.; Spektrum Akad. Verlag, Heidelberg, 2012 
· Prechtl, A.: Vorlesungen über die Grundlagen der Elektrotechnik, Springer-Verlag, Wien, Band 1: 2. Aufl., 2005, Band 2: 2. Aufl., 2007
· Clausert, H.; Wiesemann, G.; Stenzel, J.; Hinrichsen, V.: Grundgebiete der Elektrotechnik, Bände 1 und 2, Oldenbourg-Verlag, München, 11. Aufl., 2011 
· Albach, M.: Grundlagen der Elektrotechnik 1 + 2, Pearson Studium, München, 2004 
· Harriehausen et al.; Moeller Grundlagen der Elektrotechnik; 23. Aufl., Springer-Vieweg, Wiesbaden, 2013 
· Heuck, K.; Dettmann, K.-D.; Schulz, D.: Elektrische Energieversorgung, 9. Aufl., Springer-Vieweg, Wiesbaden, 2013 
· Marenbach, R.; Nelles, D.; Tuttas, Chr.: Elektrische Energietechnik: Grundlagen, Energieversorgung, Antriebe und Leistungselektronik, Springer-Vieweg, Wiesbaden, 2013 
· Quaschning, V.: Regenerative Energiesysteme Technologie – Berechnung – Simulation, 9. Aufl.; Hanser-Verlag, München, 2015 
· Grote, K.-H.; Feldhusen, J. (Hsg.): Dubbel Taschenbuch für den Maschinenbau.): 24. Aufl.; Springer- Vieweg, Heidelberg, 2014 
· Fischer, R.: Elektrische Maschinen, 12. Auflage, Hanser-Verlag, München, 2004 
· Kleinrath, H.: Grundlagen elektrischer Maschinen, Akademische Verlagsgesellschaft, Wiesbaden, 1975 
· Zahoransky, R. (Hsg.): Energietechnik, Vieweg+Teubner, Wiesbaden, 7. Aufl., 2015 
· Feynman, R.; Leighton, R.; Sands, M.: Feynman Vorlesungen über Physik, Bd. 2, Oldenbourg, München, 2000 
· Sterner, M.; Stadler I.: Energiespeicher, Springer-Verlag, Berlin, Heidelberg, 2014 
· Kaltschmitt, M., Streicher, W., Wiese A. (Hrsg): Erneuerbare Energien, Systemtechnik, Wirtschaftlichkeit, Umweltaspekte, 4. Auflage, Springer, Berlin, 2015 Pelte, D.: Die Zukunft unserer Energieversorgung, Vieweg-Teubner, Wiesbaden, 2010

	Other Sources
	

	Additional Course Material

	Documents
	-

	Assignments
	-

	Exams
	

	Course Composition

	Mathematics und Basic Sciences
	10
	%

	Engineering
	40
	%

	Engineering Design
	
	%

	Social Sciences
	10
	%

	Educational Sciences
	
	%

	Natural Sciences
	40
	%

	Health Sciences
	
	%

	Expert Knowledge
	
	%

	Assessment

	Activity
	Count
	Percentage (%)

	Midterm Exam
	1
	40

	Quiz
	
	

	Assignments
	
	

	Attendance
	
	

	Recitations
	
	

	Projects
	
	

	Final Exam
	1
	60

	Total
	100

	ECTS Points and Work Load

	Activity
	Count
	Duration
	Work Load (Hours)

	Lectures
	14
	2
	28

	Self-Study
	13
	7
	91

	Assignments
	
	
	

	Presentation / Seminar Preparation
	
	
	

	Midterm Exam
	1
	3
	3

	Recitations
	14
	2
	28

	Laboratory
	14
	1
	14

	Projects
	
	
	

	Final Exam
	1
	4
	4

	Total Work Load
	168

	ECTS Points  (Total Work Load / 28)   
	6

	Learning Outcomes

	1
	Students learn to mathematically describe different forms of energy and possess the competence to analyze and evaluate energy sources, energy flows, and energy conversion processes.

	2
	They can explain the relationships between energy sources, conversion, transport, and use, and critically assess energy sources, energy flows, and conversion processes with regard to efficiency and sustainability.

	3
	Students acquire new approaches and solutions for understanding energy-related processes.

	4
	They possess the ability to critically examine technical issues and independently develop solutions.

	Weekly Content

	1
	Introduction to Energy Technology, Concepts of Energy and Power

	2
	Fundamentals: Mechanical Energy, Energy in Flowing Fluids

	3
	Fundamentals: Thermal Energy (Ideal Gas), Laws of Thermodynamics

	4
	Fundamentals: Thermal Energy (Real Gas), Chemical Energy

	5
	Fundamentals: Faraday's Law of Induction, Magnetic Field and Force, Magnetic Flux and Inductance, Electrical Power

	6
	Fundamentals: Electromagnetic Energy Converters, Electromagnetic Fields

	7
	Energy Carriers: Reserves and Resources, Solar Radiation

	8
	Midterm Exam

	9
	Energy Carriers: Hydropower, Wind Power

	10
	Energy Carriers: Ocean Energy, Petroleum, Natural Gas

	11
	Energy Carriers: Hard Coal, Lignite

	12
	Energy Carriers: Geothermal Energy, Biomass, Energy Flows

	13
	Demand and Growth: Mathematical Description of Growth, Population Growth, Energy Demand Development, Global Warming

	14
	Processes: Electrical Power Engineering, Key Performance Indicators in the Electricity Industry, Base, Medium, and Peak Load, Gross and Net Electricity Values

	15
	Processes: Conversion of Heat into Work, Fundamentals of Thermal Operation, Phase Diagrams, Real Gases Evaporation, heat conduction and convection, cyclic processes

	16
	Final Exam

	Contribution of Learning Outcomes to Program Objectives  (1-5)

	
	P1
	P2
	P3
	P4
	P5
	P6
	P7
	P8
	P9

	1
	3
	5
	5
	5
	3
	5
	4
	3
	3

	2
	3
	5
	5
	5
	3
	5
	4
	3
	3

	3
	3
	5
	5
	5
	3
	5
	4
	3
	3

	4
	3
	5
	5
	5
	3
	5
	4
	3
	3

	Contribution Level
	1: Low 2: Low-intermediate 3: Intermediate 4: High 5: Very High

	

	Compiled by:
	Dr.-Ing. Stefan Dilfer

	Date of Compilation:
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