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Formy zajęć
Forma zajęć Liczba godzin w semestrze 

(stacjonarne)
Liczba godzin w tygodniu 
(stacjonarne)

Liczba godzin w semestrze 
(niestacjonarne)

Liczba godzin w tygodniu 
(niestacjonarne)

Forma zaliczenia

Laboratorium 30 2 - - Zaliczenie na 
ocenę

Wykład 30 2 - - Zaliczenie na 
ocenę

Cel przedmiotu
familiarizing of students with the construction, principle of operation and electromechanical characteristics of the basic electrical machines;
creations of skills in the exploitation of basic electrical machines;

Wymagania wstępne
Physics I and II, Fundamentals of Electrical Engineering, Circuit Theory I, Materials Engineering, Fundamentals of electronics and power electronics

Zakres tematyczny
Basic electrodynamics' laws in electric machines theory. Induced voltage. Conditions of electromagnetic torque formation. Electromagnetic torque asynchronous, synchronous 
(excited and reluctance) and electromagnetic torque of commutator motors.
Construction elements of electric machines.
Transformers. One-phase-transformer, three-phase-transformer, winding connections, transformer ratio, voltage, hour indication of vector group, parallel work of three-
phasetransformers. Power balance, efficiency.
Induction motors (asynchronous). Mathematical model of three-phase induction motor. Steady state of induction motor. Equivalent circuit. No load and short-circuit condition, 
power balance, currents and torque in steady state. Mechanical characteristic, Kloss formula, electrodynamics and electromagnetic transients of induction motors. Typical 
waveforms of currents, speed and torque. Two-phase induction motors. Power balance, efficiency.
Synchronous motors. Construction, basis of work of three-phase synchronous motor. Mathematical model of three-phase synchronous motor. Synchronization, field forcing, 
field suppression. Synchronous motor start-up, steady state of synchronous motor. Equivalent circuit, vector diagram for motor and generator state. Load, no-load and shorting 
condition. Electric grid and single generator work. Reluctance motors. Permanent magnet motors. Synchronous motor fed-by current source inverter. Power balance, efficiency.
Direct current motors. Mathematical model of DC motor. Separately excited DC motor, series connected DC motor. Start-up, speed control, braking of DC motors. Printed circuit 
DC motors, brushless DC motors. Power balance, efficiency

Metody kształcenia
Lecture, laboratory exercises.

Efekty uczenia się i metody weryfikacji osiągania efektów uczenia się
Opis efektu Symbole 

efektów
Metody weryfikacji Forma zajęć

Can explain conditions for occurrence of electro-magnetic moment, electro-magnetic 
asynchronous and synchronous (ignition and reluctance) moment, commutator machine 
electromagnetic moment

kolokwium
odpowiedź ustna

Wykład
Laboratorium

Can select a machine matching driving requirements kolokwium
odpowiedź ustna

Wykład
Laboratorium

https://wiea.uz.zgora.pl/
https://wiea.uz.zgora.pl/
https://wiea.uz.zgora.pl/


Opis efektu Symbole
efektów

Metody weryfikacji Forma zajęć

Can analyze operating properties of machines in the technical and economic context kolokwium
odpowiedź ustna

Wykład

Is aware of the effects of individual drives on the electric power system kolokwium
odpowiedź ustna

Wykład
Laboratorium

Warunki zaliczenia
Lecture – in order to get a credit it is necessary to pass all of the required tests (oral or written)
Laboratory - in order to get a credit it is necessary to earn positive Grades for all laboratory works defined by tutor
Calculation of the final grade: lecture 60% + laboratory 40%
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