
(faculty stamp)


COURSE  DESCRIPTION
	1. Course title: ELECTRICAL MACHINES 
	2. Course code: Es1-24-IV

	3. Validity of course description: 2018/19

	4. Level of studies: BSc programme / MA,MSc programme lub 1st cycle / 2nd cycle of higher education

	5. Mode of studies:  intramural studies / extramural studies

	6. Field of study: ELECTRICAL ENGINEERING
	(FACULTY SYMBOL) RE1

	7. Profile of studies: general 

	8. Programme: all students 

	9. Semester: IV

	10. Department conducting the course: Institute of Electrotechnics and Computer Science

	11. Course instructor:                                                                   dr hab. inż. Barbara Kulesz

	12. Course classification:                                                                basic subject 

	13. Course status:                                                                            compulsory /elective

	14. Language of instruction:                                                              English

	15. Pre-requisite qualifications:  The basic introductory subject are physics, circuits theory, theory of electromagnetic feld. metrology and material engineering. Student starting the course should comprehend the basic physical phenomena related to electrical engineering (including material properties), possess basic knowledge in metrology and  be acquainted with the methods of solving simple electrical and magnetic circuits in steady and transient states. 

	16. Course objectives: The course is focused at acquiring proper competencies in the following topics: 

design and principles of operation of reactors and transformers

generation and solving mathematical models of these devices

knowledge of their operational properties 

classification/description of  magnetic fields present in rotating electrical machines 

elaboration of simple distributed schemes of windings in ac machines. 

	17. Description of learning outcomes:

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code

	1.
	Student is acquainted with theoretical basics of reactor and transformer operation as well as practical use of these devices 
	test  - theoretical questions
	lecture
	K1A_W8++

K1A_W10+++

K1A_W14++

	2.
	Student is acquainted with methods of elaborating models for steady state calculations of reactor and transformer operation 
	test – theoretical questions, problems 
	lecture, exercise class
	K1A_W2+

K1A_W6++

K1A_W10+++

	3.
	Student is able to plan measurements of the characteristics curves and parameters of mathematical models of reactors and transformers 
	test  - theoretical questions
	lecture
	K1A_U8++

K1A_U30+

	4. 
	Student is able to calculate electromagnetic parameters characterizing steady state operation of reactors and transformers 
	tests – problems   
	exercise class
	K1A_U31+++

	5.
	Student is able to classify magnetic fields present in electrical machines. He is also able to elaborate simple winding schemes. 
	test – theoretical questions, problems
	lecture, exercise class
	K1A_W07++

K1A_W10+++

	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory

Lecture 30h, exercise class 15 h

	19. Syllabus description:

Lecture
Introductory remarks. Electrical machine as an energy transducer. Generation of magnetic field. Inductive and dynamic actions in magnetic field. Magnetic circuits in dc and ac machines: principle of calculating magnetizing current and active power losses in core (iron losses). General equations and equivalent scheme for winding wound round the core, taking into account the leakage flux. Types and classification of electrical machines. 
Transformers. Principles of design, types and classification. General equations of one-phase transformer. Two-winding three-phase transformer: core design, types of winding configurations, general equations and equivalent scheme, determination of phase shift between primary and secondary voltages. Turn ratio and winding ratio of one-phase and three-phase transformers. No-load and short-circuits modes of operation: static curves, no-load current, short-circuit voltage, short-circuit current, balance of active power and power losses, determination of equivalent scheme parameters. Transformer on-load: operational properties, output characteristic, voltage variability, losses and efficiency. Parallel operation of transformers: general equations, conditions for correct operation. 
Magnetic fields and windings in ac machines. Types of magnetic fields, space-time distributions of emf and flux density, vector interpretation. Adding of magnetic fields. Ac machines’ windings: basic definitions, electromotive force induced by alternating magnetic field and by rotating magnetic field, ways of elimination of emf’s higher harmonics. Distributed schemes of different types of windings on the basis of slot voltages vectors. Space-time distribution of magnetomotive force, ampereturns and flux density of the magnetic field generated by one=phase and three-phase winding supplied with one-phase and three-phase current. 
Exercise class
The following topics are covered:

· calculation of magnetic circuits of transformers and electrical machines taking into account saturation of ferromagnetic core 
· transformers: determination of the equivalent system parameters, groups and subgroups of three-phase transformers, operational properties of transformers (standalone and parallel operation). 
· Magnetic fields in electrical machines, ac machines’ windings. 

	20. Examination: No  No semester: V

	21. Primary sources:

1. Electrical transformers and rotating machines / Stephen L. Herman. - 2nd ed. - Clifton Park, NY : Delmar Cengage Learning, cop. 2006.

	22. Secondary sources:
1. Numerical modelling and design of electrical machines and devices / Kay Hameyer & Ronnie Belmans. - Repr. - Southampton ; Boston : WIT Press, 2001.

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture

30 h / 8 h including reading of references (3 h), preparation for test (theoretical) (5 h)

2

Exercise class

15 h / 7 including preparation for tests in exercise class (5 h) and carrying out of calculations for set examples (2 h)

3

Laboratory
)
4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
/



	24. Total hours:60

	25. Number of  ECTS credits: 2

	26. Number of ECTS credits  allocated for contact hours: 2

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 1

	28. Comments: 
1) Subject will be  continued in semester V.  

2) Author of the curriculum for Polish-speaking classes is dr hab. inż. Roman Krok. This subject card is a translation of Polish-language card.




Approved:

…………………………….


…………………………………………………

(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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