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Course title:
UNCONVENTIONAL ENERGY SOURCES
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Course code:
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Validity of course description: 2016/2017
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Level of studies: BSc programme
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Mode of studies: intramural studies
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Field of study: ELECTROTECHNICS
	(Faculty symbol) RE
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Profile of studies: general academic
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Programme: Electrical engineering
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Semester: VI
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Faculty teaching the course: 
Faculty of Electrical Engineering, Department of Power Electronics, Electrical Drives and Robotics (RE5)
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Course instructor: Andrzej Latko, PhD(EEng.)
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Course classification: common courses
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Course status: elective
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Language of instruction: English
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Pre-requisite qualifications:

The basic introducing courses are: Physics, Thermodynamics, Electrical Machines and Power Electronics. Student begins classes should understand the basic physical phenomena occurring in electrical engineering, have a basic knowledge of thermodynamics on energy transformations, should know the principle of operation of electrical machines and power converters.
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Course objectives:

The acquisition of relevant competencies in the field of: knowledge of principles of operation and possibilities of using unconventional energy sources and the associated non-technical aspects including legal and environmental terms. Developing skills to prepare short presentations using multimedia techniques and the development of short technical papers written on the basis of available sources with the integration of knowledge from different fields.
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Description of learning outcomes:

	No.
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code
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	Student is able to characterize unconventional energy sources, familiar with the theoretical basis of their operation, their utilization methods and their basic practical applications and contemporary development trends.
	written test
	lecture 
seminar
	K_W10++
K_W14++
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	Student understands the conditions of development of UES, knows the current directives on the renewable energy market in Poland and in the EU.
	written test
	lecture 
seminar
	K_W16+
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	Student knows how to use different types of unconventional energy sources, taking into account various criteria, the student can compare, evaluate and characterize the different solutions of unconventional energy sources in terms of energy and economic efficiency, student recognizes the non-technical aspects of development and the use of this type of energy sources, including the impact on the environment, the effects of macroeconomic and legal conditions.
	oral presentation
written paper
discussion
	seminar
	K_U14++
K_U15++
K_U17+

K_U18+

K_U28+++
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	Student is able to prepare a presentation on a given UES topic using various literature sources and give oral presentation using multimedia equipment, student can prepare the technical written paper on given UES topic.
	oral presentation
written paper
discussion
	seminar
	K_U01+++
K_U02++
K_U04++
K_U14++
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	Student recognizes the importance and understanding of non-technical aspects and consequences of the use of UES.
	oral presentation
written paper
discussion
	lecture
seminar
	K_K02++
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	Student understands the need for preparing and providing the public with information and opinions on the achievements of technology, shall endeavour to give such information and opinions in a manner commonly understood.
	oral presentation
written paper
discussion
	lecture
seminar
	K_K07+
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Teaching modes and hours

	
	Lecture
	Class
	Laboratory
	Project
	Seminar

	
	15 h
	
	
	
	15 h
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Syllabus description:
Lecture:

Division of renewable and unconventional sources of electricity. Distributed generation. Resources and potential of this type of sources. Determinants of growth in the world, the EU and Poland. Status and growth rate of utilization  of UES in Europe. Power system integration. "Energy harvesting". Autonomous systems. Solar energy resources and its utilization. PV systems: types, principle of operation of a photovoltaic cell, structure, effectiveness of various technologies, integration with the power system.
Seminar:
Utilization of wind energy. Biomass and biogas technology, and their utilization in generating heat and electricity. Hydropower, seas and oceans utilization. Current directives on the renewable energy market, energy certificates market and CO2 emission standards. Power quality issues. Electricity generation systems (electric generators). Electric energy storage methods. Utilization of hydrogen: manufacturing, storage and use. Piezoelectric, thermoelectric and thermionic converters. Autonomous micro electrical systems using unconventional energy sources. Nuclear power.
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Examination: NO
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Primary sources:

1. Marecki J.: Podstawy przemian energetycznych. WNT, Warszawa 2008.
2. Lewandowski W.: Proekologiczne źródła energii odnawialnej. WNT Warszawa 2001.
3. Rodacki T., Kandyba A.: Przetwarzanie energii w elektrowniach słonecznych. Wyd. Pol.Śl. Gliwice 2000.
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Secondary sources:

1. Borbely A.M., Kreider J.F.: Distributed generation the power paradigm for the new millennium. CRC Press, 2001.
2. Sorensen B.: Renewable energy: its physics, engineering, use, environmental impacts, economy and planning aspects. Repr. - San Diego: Academic Press, ISBN 0-12-656152-4, 2002.
3. Boyle G.: Renewable Energy. Oxford Univ. Pr, ISBN: 0199261784, 2004.
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Total workload required to achieve learning outcomes

	No.
	Teaching mode
	Contact hours / Student workload hours

	1.
	Lecture
	15 h / 10 h – including familiarization with the indicated literature (5 h), preparation for the lectures 
(3 h) taking part in consultation (2 h)

	2.
	Classes
	
 / 

	3.
	Laboratory
	
 / 

	4.
	Project
	
 / 

	5.
	Seminar
	10 h / 20 h – including familiarization with the indicated literature and preparation for presentation to the seminar (15 h) and preparation of development and completion of written reports (5 h)

	6.
	Other
Consultations
Exam
	
 / 

5 / 0

 / 

	
	Total number of hours:
	
30 h / 30 h
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Total hours:
	60 h
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Number of ECTS credits:
	2
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Number of ECTS credits allocated for contact hours:
	1

	 LISTNUM  NumeracjaDomyślna
Number of ECTS credits allocated for in-practice hours (laboratory classes, projects):
	0
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Comments:
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………………………….….
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(date, Instructor’s signature)
(date , the Director of the Faculty Unit signature)
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