1. Data about the program of study

SYLLABUS

1.1 | Institution Technical University of Cluj-Napoca

1.2 | Faculty Faculty of Electrical Engineering

1.3 | Department Electrotechnics and Measurements

1.4 | Field of study Electrical Engineering

1.5 | Cycle of study Bachelor of Science

1.6 | Program of study/ Qualification Electrical System Cluj-Napoca in English language
1.7 | Form of education Full time

1.8 | Subject code 57.10

2. Data about the subject

2.1 |Subject name Modelling of electric devices
2.2 |Course responsible/ lecturer Prof.Eng.Ec., Pacurar Claudia, PhD
2.3 Teachers In char'ge of Seminars/ Prof.Eng.Ec., Pacurar Claudia, PhD
Laboratory/ Project
2.6 Type of assessment (E — exam, C — colloquium,
2.4 Year of study IV |2.5 Semester | I o
V — verification)
2.7 Subject DF — fundamental, DD — in the field, DS — specialty, DC — complementary DS
category DI — compulsory, DO — elective, Dfac — optional DO
3. Estimated total time
3.1 Number of hours per . 3.2 33 33 33
4 2 2
week: of which Course Seminar Laboratory Project
35 3.6 3.6 3.6
.2 Total h i 2 2
3.2 Total hours per semester | 56 | of which Course 8 Seminar Laboratory 8 Project
3.7 Individual study:
(a) Manual, lecture material and notes, bibliography 15
(b) Supplementary study in the library, online and in the field 10
(c) Preparation for seminars/laboratory works, homework, reports, portfolios, essays 20
(d) Tutoring 10
(e) Exams and tests 5
(f) Other activities 9
3.8 Total hours of individual study [sum (3.7(a) to 3.7(f))] 69
3.9 Total hours per semester [sum of 3.4 and 3.8] 125
3.10 Number of credit points 5
4. Prerequisites (where applicable)
Mathematical Analysis, Special Mathematics, Theory of
4.1 | Curriculum electromagnetic field, Theory of Electric Circuit, Computer
programming, Numerical Methods
4.2 | Competences Fundamental knowledges of mathematics and physics

5. Requirements (where appropriate)

5.1

For the course

Attendance is not required

5.2

For the applications

Attendance is required and is managed by the professor




The laboratory classes can be recovered according to the ECTS rules.
All the presences are required to be allowed at the laboratory test
and then at the exam!!!

6. Specific competences

Knowledge, understanding of basic concepts, theories, and methods in the field and specialization
area; their appropriate use in professional communication
Describing the theory and methods for modelling electrical equipment.
Describing methods and algorithms for analysis, modelling, and simulation of electrical devices.
Using basic knowledge to explain and interpret various types of concepts, situations, processes,
projects related to the field.
Explaining and interpreting computer programs for the design and optimization of representative
electric equipment.
Explaining techniques specific to the analysis, modelling, and simulation of electric equipment.
Correctly solving medium complexity problems in the field of electrical engineering sciences using
computer-assisted calculation and modelling programs.
Designing low-complexity electric equipment using computer-aided design (CAD) software.
Using modern design and operation methodologies for medium-complexity electric equipment
under given conditions.
= ¢| The ability to approach, implement, and use hardware and software applications for specific
'S é electric engineering problems.
ﬁ *g Applying basic principles and methods to solve well-defined problems/situations typical to the field
"é £| under qualified assistance.
o 3 Solving common problems in electric engineering using software-based methods and appropriate
CAD tools.
Modelling, simulating, and computer-aided design of electric equipment components using
specialized software.
Evaluating the results obtained from using CAD tools in solving electric engineering problems.
Evaluating and testing the performance of electric equipment through numerical modelling.
The ability to use CAD/CAE/CAM dedicated tools for design, numerical modelling, and
optimization in electric engineering applications.
Developing professional projects using established principles and methods in the field.
Appropriately using standard criteria and evaluation methods to assess the quality, merits, and
limitations of processes, programs, projects, concepts, methods, and theories.
Completing a professional project, using acquired fundamental knowledge appropriately.
Translating electrical engineering problems into numerical modelling software programs.
Using fundamental electrical engineering concepts to design component elements.
Designing electrical equipment using computer-aided design (CAD) software.
The ability to approach and manage specific electric equipment applications.
The ability to formulate and solve specific problems in low and high frequency applied
electromagnetism.
The ability to work in interdisciplinary and multidisciplinary teams, to communicate effectively, and
% to understand professional and ethical responsibilities.
é Familiarization with the roles and activities specific to teamwork and task distribution for
‘g subordinate levels.
£ Identifying roles and responsibilities within a multidisciplinary team and applying techniques for
8 effective relationships and teamwork. Communication and teamwork.
ﬁ Awareness of the need for continuous training; efficient use of resources and learning techniques
G for personal and professional development.
Efficient use of informational sources and communication and professional training resources
(internet portals, specialized software applications, databases, online courses, etc.) in both
Romanian and an international language.
Awareness of the need for continuous training.




7. Discipline objectives (based on specific competencies acquired)

7.1

General objective ) )
electric devices

Numerical modelling o electromagnetic fields from different

7.2

e to know the main numerical calculation methods in the

Specific objectives

electromagnetic field.

to be able to translate a specific problem involving
electromagnetic field calculation into an application solvable
through numerical modelling using one of the proposed
methods.

to choose the optimal numerical calculation method depending
on the operating regime of the field and the geometric and
material characteristics of the application.

to implement calculation algorithms based on one of the
numerical electromagnetic field methods presented in the
courses.

to test the accuracy and convergence of the numerical solution
by comparing it with analytical solutions.

to use professional software packages dedicated to numerical
modelling of the electromagnetic field.

to evaluate and interpret the results obtained from performing
a numerical electromagnetic field calculation.

to develop software applications for numerical modelling of

electromagnetic field problems.

8. Contents

8.1. Course (Lectures) No . Add.

hours | Teaching methods rerm.

1 Introduction to Modeling Electrical Equipment 2
The principle of solving an electromagnetic field problem
through numerical modeling. Approaches to solving an
electromagnetic field problem: analytical approach vs.
numerical approach.

2 Governing Equations | 5 2 The course will be
Fundamental concepts. Recap of specific laws of the )
electromagnetic field. Potentials in the electromagnetic field. taught both in the

3 Governing Equations Il 2 traditional format
Classification of governing equations for different operating on the blackboard
regimes of the electromagnetic field in different media. (or on a graphic
Boundary conditions. tablet) and using

4 Finite Element Method | 2 . .
Introduction. Solution for Laplace and Poisson equations. multimedia tools,
Handling boundary conditions. specifically

5 Finite Element Method Il 2 presenting the
Solution for the diffusion equation. Concepts of automatic lectures in
mesh generation. Higher-order elements. Infinite elements. electronic .ppt

6 Finite Element Method Il 2 format.
Software for numerical modelling of the electromagnetic field
based on the finite element method: ANSYS Maxwell 2D/3D.

7 Finite Element Method IV 2
Software for numerical modelling of the electromagnetic field
based on the finite element method: ANSYS Q 2D/3D
Extractor.




8 Method of Moments | 2
Integral equations. The connection between integral and
differential equations. Green's functions.

9 Method of Moments Il 2
Software for numerical modelling of the electromagnetic field
based on the method of moments: FEKO.

10 | Boundary Element Method | 2
Introduction. Solution for Laplace and Poisson equations.
Handling boundary conditions.

11 | Boundary Element Method Il 2
Solution for the diffusion equation. Higher-order elements.
Infinite elements.

12 | Boundary Element Method Il 2
Software for numerical modelling of the electromagnetic field
based on the boundary element method: BEM 2D.

13 | Boundary Element Method IV 2
Software for numerical modelling of the electromagnetic field
based on the boundary element method: OptimBEM 2D.

14 | Other Established Methods for Numerical Modelling of the 2
Electromagnetic Field
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8.2. Applications - Seminar /Laboratory/Project No _ Add.
hours | Teaching methods rerm.

1 Introduction 4
Numerical modelling using the ANSYS maxwell 2d and 3d Modelling software
software. Presentation of the program and how to use it packages used in
through examples. laboratory classes

2 Numerical modelling using ANSYS maxwell 2d and 3d. 4 are based on the
Numerical modelling of electrostatic field problems. interactive teacher-

3 Numerical modelling using ANSYS maxwell 2d and 3d. 4 student.
Numerical modelling of magnetostatic field problems. partnership

4 Numerical modelling using ANSYS maxwell 2d and 3d 4 thro.ug.h the
numerical modelling of quasi-static electric field problems _ lnd|V|dua.1I

5 Numerical modelling using ANSYS maxwell 2d and 3d 4 |mplernentaft|on of
numerical modelling of quasi-static magnetic field problems. eIectrl.c dewces.for

6 Numerical modelling using ANSYS maxwell 2d and 3d 4 ana‘Iy5|s, rTwodeIImg,
numerical modelling of transient regime problems S'milea:;ic;n and

7 Laboratory Test 4 &
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9. Alignment of course content with expectations of the epistemic community, professional associations,
and representative employers in the field

The content of the discipline, the knowledge, skills, abilities and competences established correspond to
the conditions of the relevant professional organizations and the relevant companies where the students
carry out internships and/or take up a job, as well as the national quality assurance bodies (ARACIS).

10. Assessment

10.3 Weight in the

Activity type 10.1 Assessment criteria 10.2 Assessment methods final grade (%)

Evaluation of the theory
knowledge - Quiz

10.4 Course written test 0.5%

Evaluation of practical
10.5 Laboratory competences — Laboratory Test — | written test/ oral test 0.5%

Modelling of a given devices

10.6 Minimum standard of performance:
Understanding of basic concepts and terminology; problem solving
Minimum skills:
Implementation towards numerical modelling of problems of medium complexity to determine parameters

and specific field quantities.
E>5; L>5;  N=(0.5E+0.5L)25
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