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	Modul:
	WIND POWER PLANTS
	Module code: xx

	The level of cycles, years of study, semester
	II cycles
	Year: I/I semester

	Teacher
	Assis.prof. Damir Špago

	Contact details
	E-mail: damir.spago@unmo.ba              

	The total number of modul hours
	Lectures per week:2 
	Exercise per week: 2
	Total Hours
30+30 (L+E)

	ECTS
	6 ECTS

	Qualifications
	Master of Mechanical Engineering

	Modul status
	Compulsory

	Requirements for examination
	-

	Restrictions on access to modul
	-

	Explanation of credits point
	Total load for the course in the semester:
Lectures: 30 h
Exercises: 30 h
Independent work: 60 h
Program assignment: 30 h
TOTAL 150 h / 25 = 6 ECTS

	The aim of modul
	Acquaintance of students with the potential of wind energy, the current state and possibilities of its application, the main principles of transformation of the kinetic energy of the wind into electrical energy, and the types, constructive elements and exploitation characteristics of wind turbines. Development of knowledge, skills and competencies for independent and team work.

	Description of general and specific competences (knowledge and skills) / learning outcomes

	After completing and passing the final exam, the student will receive basic theoretical knowledge that he will be able to apply independently or in a team for the analysis and design of wind power plants. They will be able to independently or in a team identify locations suitable for the construction of wind farms, determine the possible production of electricity, choose the appropriate type of wind turbines for a given location, and conduct a basic economic analysis of the plant.

	Modul description

	1. Introductory lecture. Acquaintance of students with subject matter, method of teaching, method of taking exams.
2. Historical overview of the use of wind energy. Potential and perspectives. Different development paths and types of wind turbines.
3. Statistical indicators. Basic features. Multidisciplinarity of design.
4. Basic characteristics of wind. Basics of aerodynamic theory. How much power (energy) can be obtained from the wind? Betz's law. Utilization rate. Airfoil theory. Lift force. Resistance force. Examples of resistive devices.
5. Type speed ratio. Division of wind turbines according to the axis of rotation (horizontal and vertical wind turbines). Flow conditions and aerodynamic forces on the rotor blade.
6. Dimensioning according to Betz. Rotor solidity. Losses on the scapula.
7. Basic parts of a wind turbine. Arrangement in the gondola. Rotor. Shovels. Generator. Power transmission. Brakes. Mechanism for turning the nacelle. Pillar. Other equipment.
8. Operation (drive) and control. Power curve. Power regulation. Pitch, stall and active stall regulation. The choice of rotor in relation to the characteristics of the dominant wind.
9. Conditions for the selection of generators and rotors. Site assessment and selection. Statistical data processing. Annual production budget.
10. Additional items. Sitting wind turbine. Turbulence and eddies in a wind farm. Wind farm losses. Adverse effects on the environment. .
11. Logistics. Transportation. Assembly. Maintenance.
12. Basic economic analysis of the plant, cost overview, methods of economic analysis, market consideration of wind energy.
13. Possibilities of using wind energy in Bosnia and Herzegovina. Atlas of winds in Bosnia and Herzegovina. Possible locations.
14. Use of numerical models for calculation of electricity production from wind farms, software tools.
15. Legal regulations. Integration of small wind turbines in urban areas, integration of wind turbines with other energy sources.

	Teaching / learning methods
	Lectures
Exercises
Field lectures/study visit to Wind Power Plant near Mostar

	Examination method and the weight factor assessment %
	I Colloquium – 20 points – 20%
II Colloquium – 20 points – 20%
Seminar Paper – 20 points – 20%
Final Exam – 35 points – 35%
Class Attendance – 5 points – 5%

	List of basic literature and
Internet web references
	1. Gasch R, Twele J: Wind Power Plants – Fundamentals, Design, Construction and Operation, Solarpraxls AG Berlin and James &James Ltd, London 2002.
2. Zlomusica E., Wind - Energy sources of the future, in Handbook of Sustainable Engineering, Eds. Lee, Kun-Mo, Kauffman, Joane, Springer- Verlag New York, US, 2013.
3. Hadžiahmetović, H.,Husika, A., Midžić Kurtagić, S. (2020). Energija vjetra i vjetroelektrane. Mašinski fakultet Sarajevo. CIP 621.548(075.8), ISBN 978-9958-601-87-3.

	Monitoring of  quality and efficiency of modul performing
	An anonymous survey among students on the the success of teaching.



