
Información del Plan Docente

Academic Year 2016/17

Academic center 110 - Escuela de Ingeniería y Arquitectura

Degree 532 - Master's in Industrial Engineering

ECTS 6.0

Course 1

Period First semester

Subject Type Optional

Module ---

1.Basic info

1.1.Recommendations to take this course

1.2.Activities and key dates for the course

2.Initiation

2.1.Learning outcomes that define the subject

2.2.Introduction

3.Context and competences

3.1.Goals

3.2.Context and meaning of the subject in the degree

3.3.Competences

3.4.Importance of learning outcomes

4.Evaluation

5.Activities and resources

5.1.General methodological presentation

The learning process has been planned to foster the continuous work of the student and it is focused on the basic
theoretical aspects necessary to understand, analyse and be able to apply these concepts to solving real problems.

In the development of the subject there is, on the one hand theoretical sessions with the whole group, where the
fundaments of the subject will be presented in a master class which will be complemented with solving of type problems.

60813 - Electrical machinery



On the other hand, laboratory sessions will be carried out in reduced groups of two or three students. The goal of these
sessions is to apply the knowledge acquired in the theoretical sessions, paying special attention in the connection of
circuits, electrical measurements and the connection and use of electrical machines. With these sessions the students will
physically know electrical apparatus and machines, will get manual experience, and will strengthen the theoretical
knowledge.

Along the course, the student will have the opportunity of carrying out some works supervised by the lecturer.

5.2.Learning activities

Classroom sessions (45 hours). On the one hand, expository and explanatory sessions of the theoretical concepts will be
carried out, related to the different types of electrical machines (constructive parts, operation principles, connections,
etc.). The student will have material prepared by the lecturers available at the ADD (htt://moodle.unizar.es/), which will
help following the theoretical sessions. On the other hand, and in a coordinated way, problems and practical cases will be
developed, related to the theoretical sessions (circuit analysis, electrical machines selection, etc.)

Laboratory sessions (15 hours). The student will have a set of practices guides for each session available at the ADD (
http://moodle.unizar.es/ ). They must be read prior to each session, and they will include the annotations made by the
student during the session.

Supervised Works (15 hours). At the end of each theme the students will be offered the possibility of solving problems
and practical cases proposed by the lecturer, similar to the ones solved in the lecture room. The problems will be
available at the ADD ( http://moodle.unizar.es/ ).

Individual study (72 hours), distributed along the 15 weeks' duration of the course. Continuous work will be encouraged,
distributing learning activities in a homogeneous way along this period.

Evaluation activities (3 hours). Besides its rating function, evaluation is also a learning tool for the student to assess the
degree of understanding and assimilation of the acquired knowledge and abilities.

5.3.Program

The subject program is divided into four main parts, developing concept son electrical machines. Thus, the program is
distributed as follows.

Transformers:
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Introduction. Ideal transformer. Constructive aspects. Equivalent circuit. Efficiency. Three-phase transformers. Angular
displacement. Parallel operation. Autotransformers. Measurement and protection transformers.

Asynchronous machines:

Introduction. Constructive aspects, short-circuit rotor and wound rotor. Rotating magnetic fields generated by single phase
and three-phase systems. Operating principle as motor, brake and generator. Equivalent circuit. Power balance.
Mechanical characteristic. Asynchronous motor starting. Asynchronous motor speed control.

Synchronous machines:

Introduction. Constructive aspects. Operation principle of a synchronous generator. No- load operation, loaded operation.
Armature reaction. Phasor diagram. Equivalent circuit. Operation connected to an infinite power grid. Operation
connected to an isolated grid.

Direct current machines:

Introduction. Constructive aspects. Operation principle. D.C. motors. D.C. generators.

5.4.Planning and scheduling

Master classes, case sessions, and laboratory session are according to the Schedule set by the Centre. (Schedule
available at its web page)

The lecturer will inform of his office hours.

The rest of the activities will be planned according to the number of students and will be dates will be provided with
enough time. They will be available at the ADD ( http://moodle.unizar.es/ ).

5.5.Bibliography and recomended resources

There are no bibliographic registers for this subject
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