	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Elektrownie wiatrowe

	Name in English 
	WIND  POWER  PLANTS

	Main field of study
	Power Engineering

	Specialization 
	Renewable Sources of Energy 

	Level and form of studies 
	2nd level, full-time

	Kind of subject 
	optional-specialization

	Subject code 
	ESN0141

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in university (ZZU)
	15
	
	
	30
	

	Number of hours of total student workload (CNPS)
	30
	
	
	60
	

	Form of crediting
	crediting with grade
	
	
	crediting with grade
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	1
	
	
	2
	

	including number of ECTS points for practical (P) classes 
	0
	
	
	2
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	0,5
	
	
	1,5
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

Basics of Fluid Mechanics


	SUBJECT OBJECTIVES
C1 – Familiarize students with principles of operation and construction of wind turbines.

C2 – Discussing aerodynamic, mechanical and construction problems.

C3 – Familiarize students with economic and ecological issues.

C4 – Presentation and practice of design algorithms of various turbines.
 


	SUBJECT EDUCATIONAL EFFECTS 

relating to knowledge:

PEK_W01 – discuss principles of operation and construction of various wind turbines.

PEK_W02 – present equations used for calculation and design of wind power plants.

PEK_W03 – describe and analyze aerodynamic, mechanical and construction problems of wind power plants.

PEK_W04 – analyze a wind turbine in terms of economy and ecology.

relating to skills:

PEK_U01 – use the grounds of aerodynamic for wind turbine calculations.

PEK_U02 – design wind power station, mathematically analyze its construction.

PEK_U03 – determine energy characteristic of any wind turbine.

PEK_U04 – calculate the amount of energy produced by a wind power plants, determine basic economic and ecological factors of the designed installation.




	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours



	Lec1
	Wind Characteristics and Resources
	2

	Lec2
	Aerodynamics of Wind Turbines
	2

	Lec3
	Wind Turbine Design
	2

	Lec4
	Mechanics and Dynamics
	2

	Lec5
	Wind Turbine Control
	2

	Lec6
	Electrical Aspects of Wind Turbines
	2

	Lec7
	Environmental Aspects and Impacts
	2

	Lec8
	Final test
	1

	
	Total hours
	15

	Form of classes - project  
	Number

 of hours



	Proj1
	The Actuator Disc Concept
	2

	Proj2
	Rotor Disc Theory
	2

	Proj3
	Vortex Cylinder Model of the Actuator Disc
	2

	Proj4
	Rotor Blade Theory
	2

	Proj5
	Drag and Lift Coefficient
	2

	Proj6
	Blade Element Theory
	2

	Proj7
	Blade Geometry
	2

	Proj8
	Presentation of Optimal Blade Geometry
	2

	Proj9
	Wind-turbine Performance
	2

	Proj10
	The Performance Curves
	2

	Proj11
	Constant Rotational Speed Operation
	2

	Proj12
	Variable-speed Operation
	2

	Proj13
	Estimation of Energy Capture
	2

	Proj14
	Basis for Design Loads
	2

	Proj15
	Summary of course
	2

	
	Total hours
	


	TEACHING TOOLS USED 

	N1. Standard lecture with the use of multimedia presentation.

N2. Individual work – independent studies and preparation for credit.

N3. Hints for projects performance.

N4. Presentation of completed projects.

N5. Discussion on completed projects.

N6. Tutorial.


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- lecture
	Evaluation 

(F– forming (during semester), 

C– concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	C
	PEK_W01÷PEK_W04
	Final test


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- project
	Evaluation 

(F– forming (during semester), 

C– concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	C
	PEK_U01÷PEK_U04
	Grades for completed projects


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1]  Ackermann T.: Wind Power in Power Systems, Wiley 2005

[2]  Boczar T.: Wykorzystanie energii wiatru. PAK 2010

[3]  Burton T.: Wind Energy Handbook, Wiley 2001

[4]  Gasch R.: Twele J.: Windkraftanlagen. Grundlagen, Entwurf, Planung und Betrieb, Teubner 2009

[5]  Heier S.: Grid Integration of Wind Energy Conversion Systems, Wiley 2006

[6]  Heier S.: Windkraftanlagen: Systemauslegung, Netzintegration und Regelung, Teubner 2009

[7]  Hau E.: Windturbines: fundamentals, technologies, application, economics. Springer 2006

[8]  Jagodziński W.: Silniki wiatrowe. PWR, Warszawa 1959

[9]  Manwell J.: Wind Energy Explained: Theory, Design and Application, Wiley 2002
[10]  Molly J.: Windenergie : Theorie-Anwendung-Messung. Müller 1990

SECONDARY LITERATURE:

[1]  Bianchi F., Battista H., Mantz R.: Wind Turbine Control Systems, Pronciples, Modelling and Gain Scheduling Design. Springer 2007

[2]  Clark R.: A Modern Course in Aeroelasticity (Solid Mechanics and Its Applications), Springer 2004

[3]  Dragoon K.: Valuing Wind Generation on Integrated Power Systems. Elsevier 2010

[4]  Franquesa M.: Kleine Windräder: Berechnung und Konstruktion. Berlin Bauverlag, 1989

[5]  Fung Y.: An Introduction to the Theory of Aeroelasticity, Dover Pubns 2008

[6]  Gasch R.: Rotordynamik, Springer 2007
[7]  Gipe P.: Wind Power: Renewable Energy for Home, Farm, and Business. Chelsea Green Publishing Company 2004
[8]  Lubośny Z. Farmy wiatrowe w systemie elektroenergetycznym. WNT 2009
[9]  Nelson V.: Wind Energy, Renewable Energy and the Environment. CRC Press 2009

[10]  Mathew Sathyajith: Wind Energy: Fundamentals, Resource Analysis and Economics. Springer2006

[11]  Wright J., Introduction to Aircraft Aeroelasticity and Loads, Wiley 2008



	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS) 

	Andrzej Chrzczonowski, andrzej.chrzczonowski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
WIND POWER PLANTS
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

 Power Engineering
AND SPECIALIZATION Renewable Sources of Energy 
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for 

main field of study/ specialization 
	Subject objectives
	Programme content
	Teaching tool number

	PEK_W01
	S2RSE_W06
	C1
	Lec1
	N1, N2, N6

	PEK_W02
	
	C2
	Lec2, Lec3
	

	PEK_W03
	
	C2
	Lec4, Lec5
	

	PEK_W04
	
	C3
	Lec6, Lec7
	

	PEK_U01
	S2RSE_U08
	C4
	Proj1÷Proj3
	N3, N4, N5, N6

	PEK_U02
	
	C4
	Proj4÷Proj6
	

	PEK_U03
	
	C4
	Proj7÷Proj10
	

	PEK_U04
	
	C4
	Proj11÷Proj14
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