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Subject card
 
 
Subject name and code , PG_00037314

Field of study Technical Physics

Date of commencement of 
studies

October 2021 Academic year of 
realisation of subject

2023/2024

Education level first-cycle studies Subject group Optional subject group
Subject group related to scientific 
research in the field of study

Mode of study Full-time studies Mode of delivery at the university

Year of study 3 Language of instruction Polish

Semester of study 6 ECTS credits 1.0

Learning profile general academic profile Assessment form assessment

Conducting unit Zakład Maszyn Przepływowych -> Institute of Energy -> Faculty of Mechanical Engineering and Ship 
Technology

Name and surname 
of lecturer (lecturers)

Subject supervisor dr inż. Marzena Banaszek
Teachers dr inż. Marzena Banaszek

Lesson types and methods 
of instruction

Lesson type Lecture Tutorial Laboratory Project Seminar SUM
Number of study 
hours

15.0 0.0 0.0 0.0 0.0 15

E-learning hours included: 0.0

Learning activity 
and number of study hours

Learning activity Participation in didactic 
classes included in study 
plan

Participation in 
consultation hours

Self-study SUM

Number of study 
hours

15 2.0 8.0 25

Subject objectives The aim of the course is to familiarize students with the technological and economic aspects of the use of 
wind energy, the principles of operation of wind turbines and their applications in various working conditions.

Learning outcomes Course outcome Subject outcome Method of verification
K6_W01 The student understands the 

civilizational importance of physics 
and its applications.

[SW1] Assessment of factual 
knowledge

K6_W02 The student has systematic 
knowledge of the basics of 
physics, including mechanics, 
thermodynamics, electricity and 
magnetism, optics, atomic and 
molecular physics, solid state 
physics, atomic nucleus and 
elementary particle physics.

[SW1] Assessment of factual 
knowledge

K6_U01 The student is able to learn 
independently, obtain information 
from literature, databases and 
other properly selected sources.

[SU1] Assessment of task 
fulfilment
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Subject contents WIND ENERGY IN POLAND AND IN THE WORLD: Current status and forecasts for the development of 
wind energy. Economic aspects of the use of wind energy. Advantages and disadvantages of wind energy.
TYPES OF WINDS AND THEIR STRUCTURE: Wind formation mechanism. Wind features: wind speed and 
direction.
WIND PARAMETERS: Wind speed profile. Wind variability. Wind energy and power.
WIND ENERGY RESOURCES: Analysis of wind energy resources. Wind energy resources in a given 
location.
PRINCIPLES OF WIND ENERGY CONVERSION: Betz theory. Power factor cp. Wind turbine efficiency 
curve.
HISTORY OF WIND ENERGY DEVELOPMENT: Development of wind energy from ancient times to modern 
times.
HAWT TYPE WIND TURBINE CONSTRUCTION: Working principle of wind turbine. Foundation, tower, 
nacelle.
HAWT-TYPE WIND TURBINES SELECTED STRUCTURES: Types of horizontal axis turbines (HAWT). 
Selected HAWT-type turbine designs - propeller turbines, with a diffuser, multi-blade, multi-rotor, with 
counter-rotating rotors, using the Magnus effect, Archimedes.
VAWT WIND TURBINES SELECTED STRUCTURES: VAWT type turbines. characteristics. applications. 
Savonius turbines. Darrieus turbines.
SMALL WIND TURBINES: Small wind turbines - technical aspect & economic aspect.
THE FUTURE OF WIND ENERGY: Micro wind turbines. Ecological buildings. Innovations in wind energy.
CONTROL AND REGULATION OF WIND TURBINES: Purpose of controlling and regulating a wind 
turbines. Wind turbines control methods. Power control methods.
SELECTED OPERATIONAL PROBLEMS OF WIND POWER PLANTS: Causes and effects of damage to 
wind farms. Impact of air pollution, atmospheric factors, biological life, fires on the operation of wind farms. 
Diagnostics of damage to wind turbines.

Prerequisites 
and co-requisites
Assessment methods 
and criteria

Subject passing criteria Passing threshold Percentage of the final grade
test 50.0% 100.0%

Recommended reading Basic literature 1.   Boczar T.: Wykorzystanie energii wiatru, Wydawnictwo PAK, 
Warszawa 2010
2.   Jagodziński W.: Silniki wiatrowe, PWT Warszawa 1959
3.   Lubośny Z.: Farmy wiatrowe w systemie elektroenergetycznym, 
WNT Warszawa 2009
4.   Marecki J.: Podstawy przemian energetycznych, WNT Warszawa 
2008
5.   Maroński R.: Siłownie wiatrowe, Oficyna Wydawnicza Politechniki 
Warszawskiej Warszawa 2016
6.   Rup K., Taler D.: Podstawy obliczeń turbin wiatrowych i wodnych, 
PWN Warszawa 2021

Supplementary literature 1.   Flaga A.: Inżynieria wiatrowa. Podstawy i zastosowania, 
Wydawnictwo Arkady 2008
2.   Hau E.: Wind turbines, Springer 2006
3.   Lewandowski W.: Proekologiczne odnawialne źródła energii, WNT 
Warszawa 2012
4.   Wolańczyk F.: Elektrownie wiatrowe, Wyd. KaBe 2009

eResources addresses Uzupełniające
Adresy na platformie eNauczanie:
Energetyka wiatrowa W, IOZE, sem.6, letni 23/24 (IOZE1006) - 
Moodle ID: 37664
https://enauczanie.pg.edu.pl/moodle/course/view.php?id=37664

Example issues/ 
example questions/ 
tasks being completed

 

 

1. Prospects for the development of electricity production technologies in Poland based on wind energy.2. 
Properties of wind, wind characteristics, wind measurement, wind variability and frequency, wind power and 
energy.3. Construction of HAWT wind turbines, selected HAWT turbines.4. Selected VAWT turbines.5. 
Betz's law, Betz limit of power, wind turbine efficiency curve.

 

Work placement Not applicable


