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Grado en Ingenieria Eléctrica

Subjects

Year 1st

Code Name Quadmester Total Cr.
Graphic expression:

V12G320V01101 Fundamentals of engineering 1st 9
graphics

V12G320v01102 Physics: Physics 1 1st 6

V12G320V01103 Mathemahcs: Algebra and 1st 9
statistics

V12G320V01104 Mathematics: Calculus 1 1st 6

V12G320V01201 Busllness: Introduction to nd 6
business management

V12G320V01202 Physics: Physics 2 2nd 6

V12G320V01203 Computer science: 2nd 6
Computing for engineering

V12G320V01204 Mathemghcs: Calpulus 2 and ond 6
differential equations

V12G320V01205 Chemistry: Chemistry 2nd 6

Year 2nd

Code Name Quadmester Total Cr.

V12G320V01301 Materials science and 1st 6
technology

V12G320V01302 Thermodynamics and heat Ist 6
transfer

V12G320V01303 Fluid mechanics 1st 6

V12G320V01304 BaS|c§ of CII’CUIt. analysis and 1st 6
electrical machines

V12G320V01305 Mechanism and machine 1st 6
theory

V12G320V01401 Electrical engineering 2nd 9

V12G320V01404 Fundamentals of electronics 2nd

V12G320V01405 Automation and control 2nd 6

fundamentals
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Year 3rd

Code Name Quadmester Total Cr.

V12G320V01501 Power eIgctromcs and 1st 9
automatic control

Year 2nd

Code Name Quadmester Total Cr.
Thermal and fluid machines

V12G320V01502 in power plants and 2nd 9
renewable energies

Year 3rd

Code Name Quadmester Total Cr.

V12G320V01503 Electrical installations 1 1st 6

V12G320V01504 Electrical machines 1st 9

V12G320V01505 Mechanics of materials 1st 6

V12G320V01601 De5|gn and calqulat|on of 2nd 6
electrical machines

V12G320V01602 Electrical installations 2 2nd 6
Fundamentals of

V12G320v01603 manufacturing systems and  2nd 6
technologies

V12G320V01604 Environmental technology 2nd 6

V12G320V01605 Basics of operations ond 6
management

Year 4th

Code Name Quadmester Total Cr.

V12G320V01701 Contrgl of machines and Ist 6
electric actuators

V12G320V01702 Power plants 1st 6

V12G320V01703 Power lines anq ellectric 1st 6
energy transmission

V12G320V01704 Technical Office 1st 6

V12G320V01801 Power generation with 2nd 6
renewable energies

V12G320v01802 Electric power systems 2nd 6

V12G320V01902 EIegtncaI components in ond 6
vehicles

V12G320V01903 Technical english 1 2nd

V12G320Vv01904 Technical english 2 2nd 6
Methodology for the

V12G320V01905 preparation, presentaplon and 2nd 6
management of technical
projects

V12G320V01906 Advanced programming for ., |, 6
engineering

V12G320V01907 Safety and industrial hygiene 2nd 6

V12G320v01908 Laser technology 2nd

V12G320V01911 Quality of electrical energy 1st
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Electrification and electric

V12G320V01912 . 1st 6
traction

V12G320v01914 Special electrical installations 1st 6

V12G320V01981 Internshl|ps: Internships in ond 6
companies

V12G320V01991 Final Year Dissertation 2nd 12

V12G320V01999 Internships/elective 2nd 6

Paxina 3 de 187



IDENTIFYING DATA
Graphic expression: Fundamentals of engineering graphics
Subject Graphic

expression:
Fundamentals of
engineering
graphics
Code V12G320V01101
Study Grado en
programme Ingenieria Eléctrica
Descriptors ECTS Credits Type Year Quadmester
9 Basic education 1st 1st
Teaching
language
Department

Coordinator Troncoso Saracho, José Carlos
Fernandez Alvarez, Antonio

Lecturers Alegre Fidalgo, Paulino
Comesafia Campos, Alberto
Fernandez Alvarez, Antonio
Gonzalez Rodriguez, Elena
Lépez Saiz, Esteban
Patifio Barbeito, Faustino
Prado Cerqueira, Maria Teresa
Troncoso Saracho, José Carlos

E-mail antfdez@uvigo.es
tsaracho@uvigo.es
Web http://moovi.uvigo.gal/
General The main objective of this course is to train students in the use of the most commonly used geometric shapes

description and projections in engineering drawing. The subject of Engineering Graphics also aims to improve the student's
spatial vision and to introduce him/her to the concept of standardisation. To achieve these objectives, we will
use both manual and computer-based drawing methods.

Skills

Code

CG3 CG3 Knowledge in basic and technological subjects that will enable students to learn new methods and theories, and
provide them the versatility to adapt to new situations.

CG4 CG4 Ability to solve problems with initiative, decision making, creativity, critical thinking and the ability to communicate
and transmit knowledge and skills in the field of industrial engineering in Electrical specialty.

CG6 CG6 Capacity for handling specifications, regulations and mandatory standards.

CE5 CE5 Capacity for spatial vision and knowledge of the techniques of graphic representation, using traditional methods of
metric geometry and descriptive geometry, and through the application of computer-aided design.

CT2 CT2 Problems resolution.

CT6 CT6 Application of computer science in the field of study.

CT9 CT9 Apply knowledge.

Learning outcomes

Learning outcomes Competences
- Know, understand, and apply a body of knowledge about the basics of drawing and CG3 CE5 CT6
standardization of industrial engineering, in its broadest sense , while promoting the development CG4

of space capacity.

- Purchase the capacity for the abstract reasoning and the establishment of strategies and efficient CG3 CE5 CT2

procedures in the resolution of the graphic problems inside the context of the works and own CG4

projects of the engineering.

- Use the graphic communication between technicians, by means of the realisation and CG6 CE5 CT6
interpretation of planes in accordance with the Norms of Technical Drawing, involving the use of CT9
the new technologies.

0 Assume a favourable attitude to the permanent learning in the profession, showing proactive,  CG4 CT9

participatory and with spirit of improvement.

Contents
Topic
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Block 0.
Computer-aided drawing. Sketching and
application of standards.

- Introduction to Computer-aided Drawing.

- Working environment. Coordinate systems.

- Drawing commands. Graphical entities. Drawing aids. Object snapping.
- Modify tools. Visualization options. Inquiry commands.

- Plotting scaled drawings.

- Sketching and application of standards.

Block 1. 2D geometry.

- Review of fundamental geometry concepts.

- Conics: definitions, focal and major circles, drawing a tangent to a conic
curve.

- Constructing tangencies through loci, expansion/contraction and
inversive geometry.

- Technical curves (roulettes): trochoids and involutes (evolvents).

Block 2. Projections.

- Introduction: Types of projection. Projective invariants.

- Topographic projection: Representation of basic elements (points, lines,
planes). Elementary constructions, intersections, parallelism and
perpendicularity. Roof plans. Landform drawing.

- Multiview projection: Representation of basic elements (points, lines,
planes). Parallelism and perpendicularity, true length of a segment, true
size of a planar figure, planar sections.

- Pictorial representation: Axonometric projection (isometric, dimetric,
trimetric). Oblique projection (cavalier and cabinet projection).

- Central projection: one-point perspective, two-point perspective and
three-point perspective.

- Surfaces: Polyhedra. Curved surfaces (ruled surfaces and surfaces of
revolution). Intersection between two surfaces.

Block 3. Standardisation.

- Technical Drawing: Generalities. The graphic language of engineering.
Major fields of application (architectural, topographical and engineering).
Different forms of technical drawings (sketch, diagram, assembly drawing,
part drawing, etc.).

- Introduction to standardisation: Benefi[Jts of standardization.
Specifications, regulations and technical standards.

- Basic standards for Technical Drawing: Drawing sheets. Title blocks.
Types of lines. Lettering. Scales. Folding of drawing sheets.

- General principles of representation: Basic conventions for views.
Standard arrangements of the 6 principal orthographic views (first-angle
and third-angle methods). Views (auxiliary, partial, local, symmetric,
enlarged features). Sectional views (cuts and sections) and variations
(offset sections, aligned sections, sections revolved in the relevant view,
removed sections, half sections, local cuts, auxiliary sections). General
conventions for hatching. Conventional representation (repeated features,
simplified intersections, runouts, initial outlines).

- Dimensioning: Principles of dimensioning. Types of dimensioning. Types
of dimensions. Elements of dimensioning (dimension line, nominal
dimension value, terminator, etc.). Arrangement of dimensions (chain,
parallel and running dimensioning). Dimensioning of common
manufactured features (radii, diameters, spheres, chamfers, counterbores,
countersinks, etc.).

- Threads. Elements of a thread. Types of threads. Standard representation
of threads. Threads in assembly. Thread specification. Simplified
representation.

- Working drawings: Assembly drawings (definition and types). General
rules and conventions for assembly drawings. Parts list. Part drawings.
Drawing numbering system. Examples.

- Tolerancing: Types of tolerances (dimensional and geometrical).
Specifying dimensional tolerances (linear and angular). ISO system of
tolerances ISO (tolerance grades, fundamental deviations, symbols). Fits.
Examples.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 38 116 154
Problem solving 34 0 34
Seminars 4 0 4
Project based learning 0 27 27
Essay questions exam 2 0 2
Laboratory practice 4 0 4

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.
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Methodologies

Description
Lecturing Active masterclass. The professor will give a presentation of each module. The students will be
encouraged to take an active role in the lectures through questions, discussions and exercises.
Problem solving Exercises and/or problems will be posed and solved individually or in groups.
Seminars Carrying out activities to reinforce learning through the tutored group resolution of practical cases

linked to the theoretical content of the subject.
Project based learning Carrying out of activities that require active participation and collaboration among the students.

Personalized assistance

Methodologies Description
Seminars
Assessment
Description Qualification Evaluated
Competencess
Essay There will be a final exam that will cover all the contents of the course, 65 CG3 CE5 (T2
questions examboth theoretical and practical, and may include multiple-choice questions, CG4 CT9
reasoning questions, problem solving and development of practical cases.
A minimum grade of 4/10 is required to pass the course.
Laboratory Throughout the course, in certain labs, students will be asked to work out 35 CG4 CE5 C(CT12
practice exercises and problems. These assignments will be assessed according to CT6
criteria that will have been communicated to them beforehand. CT9

Other comments on the Evaluation

A grade of 5/10 is required to pass the course. Students who did not achieve a pass mark can re-sit the final exam.

Honor code: Students are expected to observe academic integrity. If any type of unethical behaviour is detected (e.qg.
cheating, plagiarism, use of unauthorised electronic devices, etc.) the student will be considered as not meeting the
requirements to pass the course and will be assigned a failing grade (0).

Sources of information

Basic Bibliography

Corbella Barros, David, Trazados de Dibujo Geométrico 1, Madrid 1970,

Ladero Lorente, Ricardo, Teoria do Debuxo Técnico, Vigo 2012,

Asociacién Espafiola de Normalizacién (AENOR), Normas UNE de Dibujo Técnico, Versién en vigor,

Félez, Jesus; Martinez, M2 Luisa, DIBUJO INDUSTRIAL, 32 Edicion, ISBN: 84-7738-331-6,

Casasola Fernandez, M2 [sabel y otros, Sistemas de representacion I, Teoria y problemas, ISBN 978-84-615-3553-8, Ed.
Asociacion de Investigacién, 2011

Complementary Bibliography

Lépez Poza, Ramdn y otros, Sistemas de Representacion I, ISBN 84-400-2331--6,

Izquierdo Asensi, Fernando, Geometria Descriptiva, 242 Edicién. ISBN 84-922109-5-8,

Auria, José M.; Ibafiez Carabantes, Pedro; Ubieto Artur, Pedro, DIBUJO INDUSTRIAL. CONJUNTOS Y DESPIECES, 22
Edicion, ISBN: 84-9732-390-4,

Guirado Fernandez, Juan José, INICIACION A EXPRESION GRAFICA NA ENXENERIA, ISBN: 84-95046-27-X,

Ramos Barbero, Basilio; Garcia Maté, Esteban, DIBUJO TECNICO, 22 Edicién, ISBN: 84-8143-261-X,

Manuales de usuario y tutoriales del software DAO empleado en la asignatura,

Giesecke, Mitchell, Spencer, Hill, Dygdon, Novak, Lockhart, [] Technical Drawing with Engineering Graphics,, 142,
Prentice Hall, 2012

David A. Madsen, David P. Madsen, [] Engineering Drawing &amp;amp;amp; Design, 52, Delmar Cengage Learning,
2012

Recommendations

Other comments
To be successful in this course, it is recommended to have a background in technical drawing, standardisation and
computer-aided drafting at high school level.

In case of discrepancies, the Spanish version of this guide shall prevail.
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IDENTIFYING DATA
Physics: Physics 1

Subject Physics: Physics 1

Code V12G320V01102

Study Grado en

programme Ingenieria
Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
6 Basic education 1st 1st

Teaching Spanish

language Galician

Department

Coordinator Lusquifios Rodriguez, Fernando
Lecturers Blanco Garcia, Jesus
Boutinguiza Larosi, Mohamed
Lusquifios Rodriguez, Fernando
Paredes Galan, Angel
Pérez Rodriguez, Martin
Ribas Pérez, Fernando Agustin
Roson Porto, Gabriel
Serra Rodriguez, Julia Asuncién
Soto Costas, Ramén Francisco
Souto Torres, Carlos Alberto
Trillo Yafiez, Maria Cristina
Varela Benvenuto, Ramiro Alberto

E-mail flusqui@uvigo.es

Web http://moovi.uvigo.gal/

General Physics course for 1st year bachelor degrees
description

Skills

Code

CG3 CG3 Knowledge in basic and technological subjects that will enable students to learn new methods and theories, and
provide them the versatility to adapt to new situations.

CE2 CE2 Understanding and mastering the basics of the general laws of mechanics, thermodynamics, waves and
electromagnetic fields, as well as their application for solving engineering problems.

CT2 CT2 Problems resolution.

CT9 CT9 Apply knowledge.

CT10 CT10 Self learning and work.

Learning outcomes

Learning outcomes Competences
(*)FB2a. Comprension y dominio de los conceptos basicos sobre las leyes generales de la mecanicaCG3  CE2

y campos y ondas y su aplicacion para la

resolucion de problemas propios de la ingenieria.

(*)CG3. Conocimiento en materias basicas y tecnoldgicas, que les capacite para el aprendizaje de CE2
nuevos métodos y teorias, y les dote de

versatilidad para adaptarse a nuevas situaciones.

(*)CS2. Aprendizaje y trabajo auténomos. CG3 CE2 CT19
CT10

New CG3 CE2 (T2
CT9
CT10

Contents

Topic

1.- UNITS, PHYSICAL QUANTITIES AND VECTORS 1.1.- The nature of Physics.
1.2.- Consistency and conversions of units.
1.3.- Uncertainty and significant figures.
1.4.- Estimates and orders of magnitude.
1.5.- Vectors and sum of vectors.
1.6.- Vector components.
1.7.- Unitary vectors.
1.8.- Vector products.
1.9.- Sliding Vectors
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2.- KINEMATICS

2.1.- Position, speed and acceleration vectors. Average and instantaneous
values.

2.2.- Angular speed and angular acceleration. Average and instantaneous
values.

2.3.- Relation between linear kinematic magnitudes and angular
magnitudes.

2.4.- Intrinsic components.

2.5.- Study of simple movements: linear motion in 1D, circular motion,
projectile motion.

2.6.- Expression of kinematic magnitudes in cartesian and polar
coordinates

3.- NEWTON'S LAWS OF MOTION

3.1.- Force and interactions.

3.2.- Newton's first law. Inertial and non-inertial reference systems.
3.3.- Newton's second law.

3.4.- Mass and weight.

3.5.- Newton's third law.

3.6.- Momentum. Mechanical impulse. Angular momentum.

3.7.- Contact forces.

4.- WORK AND KINETIC ENERGY

4.1.- Work done by a force. Power.

4.2.- Kinetic energy.

4.3.- Conservative Forces

4.4.- Elastic potential energy.

4.5.- Potential energy in the gravitatory field.

4.6.- Mechanical energy.

4.7.- Force and potential energy.

4.8.- Principle of conservation of mechanical energy.

5.- KINEMATICS OF SYSTEM OF PARTICLES

5.1.- System of particles.

5.2.- Rigid body.

5.3.- Translation movement.

5.4.- Movement of rotation around a fixed axis.
5.5.- General movement.

5.6.- Instantaneus center of rotation.

5.7.- Rolling motion.

5.8.- Relative movement.

6.- DYNAMICS OF SYSTEMS OF PARTICLES

6.1.- Systems of particles. Internal and external forces.

6.2.- Centre of mass. Movement of the centre of mass.

6.3.- Equations of the movement of a system of particles.

6.4.- Linear momentum. Conservation of linear momentum.

6.5.- Angular moment of a system of particles. Conservation of angular
momentum.

6.6.- Work and power.

6.7.- Potential energy and kinetics of a system of particles.

6.8.- Conservation of energy of a system of particles.

6.9.- Collisions.

7.- RIGID BODY DYNAMICS

7.1.- Rotation of a rigid body around a fixed axis.

7.2.- Moments and products of inertia.

7.3.- Calculation of moments of inertia.

7.4.- Steiner's theorem.

7.5.- Moment of a force and pair of forces.

7.6.- Equations of the general movement of a rigid body.

7.7.- Kinetic energy in the general movement of a rigid body.
7.8.-Work in the general movement of a rigid body.

7.9.- Angular momentum of a rigid body. Conservation theorem.

8.- STATICS

8.1.- Equilibrium of rigid bodies.
8.2.- Center of gravity.

8.3.- Stability.

8.4.- Degrees of freedom and links

9.- PERIODIC MOTION

9.1.- Description of the oscillation.

9.2.- Simple harmonic motion.

9.3.- Energy in the simple harmonic motion.
9.4.- Applications of simple harmonic motion.
9.5.- The simple pendulum.

9.6.- The physical pendulum.

9.7.- Damped oscillations.

9.8.- Forced oscillations and resonance.

Paxina 8 de 187



10.- FLUID MECHANICS 10.1.- Density.
10.2.- Pressure in a fluid.
10.3.- Fundamental principles of fluidostatics.
10.4.- Continuity equation.
10.5.- Bernoulli equation.
11.- MECHANICAL WAVES 11.1.- Types of mechanical waves.
11.2.- Periodic waves.
11.3.- Mathematical description of a wave.
11.4.- Speed of a transverse wave.
11.5.- Energy of the wave movement.
11.6.- Wave interference, boundary conditions and superposition.
11.7.- Stationary waves on a string.
11.8.- Normal modes of a rope.

LABORATORY 1.- Theory of Measurements, Errors, Graphs and Fittings. Examples.

2.- Reaction Time.

3.- Determination of the density of a body.

4.- Relative Movement.

5.- Instantaneous speed.

6.- Study of the Simple Pendulum.

7.- Experiences with a helical spring.

8.- Damped and forced oscillations.

9.- Moments of inertia. Determination of the radius of rotation of a body.
10.- Stationary waves.

LABORATORY NO STRUCTURED 1. Sessions with no structured activities (open practice) from the
theoretical contents of the practices enumerated above. The groups of
students shall resolve a practical problem proposed by the professor,
selecting the theoretical frame and experimental tools to obtain the
solution; for this, they will have basic information and the guide of the

professor.
Planning
Class hours Hours outside the Total hours
classroom
Lecturing 24.5 45 69.5
Problem solving 8 20 28
Laboratory practical 18 18 36
Objective questions exam 1 0 1
Problem and/or exercise solving 3.5 0 3.5
Essay questions exam 3 0 3
Report of practices, practicum and external practices0 9 9

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing Explanation by the professor of the contents of the subject, theoretical bases and/or guidelines of a
work, exercise or project to be developed by the student.

Problem solving Problems and/or exercises related to the subject are formulated. The student has to arrive to the

correct solution by application of routines, formulas or algorithms, procedures of transformation of
the available information and the interpretation of the results. It is usually employed ato
complement the lectures.

Laboratory practical Activities to apply the knowledge to specific situations and to acquire basic skills and procedures
related with the subject. They are developed in special spaces with specialized equipment
(laboratories, computer rooms, etc).

Personalized assistance

Methodologies Description

Lecturing In office hours
Laboratory practical in office hours
Problem solving In office hours
Tests Description

Objective questions exam In office hours
Problem and/or exercise solving In office hours
Essay questions exam In office hours
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Report of practices, practicum and external practices In office hours

Assessment
Description Qualification Evaluated
Competencess
Objective Tests for evaluating the acquired competences that include closed 10 CG3 CE2

questions exam  questions with different answer alternatives (true / false, multiple choice,

pairing of elements ...). Students select an answer from a limited number

of possibilities.
Problem and/or  Test in which the student must solve a series of problems and / or 40 CG3 CE2 CT2
exercise solving  exercises in a time / condition established by the teacher. In this way, the

student must apply the knowledge they have acquired.

Essay questions Competency assessment tests that include open-ended questions on a 40 CG3 CE2
exam topic. Students must develop, relate, organize and present the knowledge
they have on the subject in an extensive answer.
Report of Preparation of a document by the student that reflects the characteristics 10 CG3 CE2 CT9
practices, of the work carried out. Students must describe the tasks and procedures CT10

practicum and developed, show the results obtained or observations made, as well as
external practices the analysis and treatment of data.

Other comments on the Evaluation

The qualification of the continuous evaluation (which we will call EC) will have a weight of 40% of the final grade and will
include both the contents of the laboratory practices (weight of 20%, which we will call ECL qualification) and of the
classroom (weight of 20% , which we will call ECA qualification).

The ECA qualification will be obtained through theoretical-practical tests (they will be able to understand objective questions
and / or development questions) on classroom content.

The ECL qualification will be obtained as the sum of the qualification of the Reports / memories of practices on laboratory
contents.

Those students who cannot follow the continuous assessment and who have asked and obtained the EC waiving will have
the possibility of taking a final written test to obtain a REC grade that will weigh 40% of the final grade and will include both
the contents of the laboratory practices (weight of 20%, which we will call RECL rating) as classroom (weight of 20%, which
we will call RECA rating).

The remaining 60% of the final grade will be obtained by completing a final exam that will consist of two parts: a theoretical
part (which we will call T) that will weigh 20% of the final grade and another part of problem solving ( which we will call P)
that will have a weight of 40% of the final grade. The theoretical part will consist of a theoretical-practical test ( objective
questions and / or development questions). Those students who do not appear for the final exam will obtain a grade of not
presented.

Both the final exams and those that are held on dates and / or times different from those officially set by the center, may
have an exam format different from the one previously described, although the parts of the exam retain the same value in
the final grade.

Final grade G of the subject for the continuous assessment modality:
G=ECL+ECA+T+P

Final grade G of the subject for the evaluation modality at the end of the semester and July (the RECL and RECA options only
for students with waiver granted):

G = ECL (or RECL) + ECA (or RECA) + T + P.
To pass the subject, it is a necessary and sufficient condition to have obtained a final grade G greater than or equal to 5.

Ethical commitment: The student is expected to exhibit adequate ethical behavior. In the case of detecting unethical
behavior (copying, plagiarism, unauthorized use of electronic devices, etc.), the student will be considered not to meet the
necessary requirements to pass the subject. In this case, the overall grade in the current academic year will be suspended
(0.0).

The use of any electronic device during the evaluation tests will not be allowed unless expressly authorized. The fact of
introducing an electronic device not authorized in the exam room will be considered a reason for not passing the subject in
this academic year and the overall rating will be suspended (0,0).
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Sources of information

Basic Bibliography

1. Young H.D., Freedman R.A., Fisica Universitaria, V1, 132 Ed., Pearson,
Complementary Bibliography

2. Tipler P., Mosca G., Fisica para la ciencia y la tecnologia, V1, 52 Ed., Reverté,
3. Serway R. A,, Fisica para ciencias e ingenieria, V1, 72 Ed., Thomson,

4. Juana Sardén, José Maria de, Fisica general, V1, 22 Ed., Pearson Prentice-Hall,

5. Bronshtein, I. Semendiaev, K., Handbook of Mathematics, 52 Ed., Springer Berlin,

6. Jou Mirabent, D., Pérez Garcia, C., Llebot Rabagliati, J.E., Fisica para ciencias de la vida, 22 Ed., McGraw Hill
Interamericana de Espafia S.L.,

7. Cuss6 Pérez, F., Lédpez Martinez, C., Villar Lazaro, R., Fundamentos Fisicos de los Procesos Bioldgicos, 12 Ed, ECU,
8. Cussé Pérez, F., Lépez Martinez, C., Villar Lazaro, R., Fundamentos Fisicos de los Procesos Bioldgicos, Volumen II,
12 Ed, ECU,

9. Villar Lazaro R., Lépez Martinez, C., Cussé Pérez, F., Fundamentos Fisicos de los Procesos Bioldgicos, Volumen llI,
12 Ed, ECU,

10en. Villars, F., Benedek, G.b., Physics with lllustrative Examples from Medicine and Biology, 22 Ed., AIP
Press/Springer-Verlag,

Recommendations

Other comments

Recommendations:

1. Basic knowledge acquired in the subjects of Physics and Mathematics in previous courses.
2. Capacity for written and oral comprehension.

3. Abstraction capacity, basic calculation and synthesis of information.

4. Skills for group work and group communication.

In case of discrepancy between versions, the Spanish version of this guide will prevail.
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IDENTIFYING DATA

Mathematics: Algebra and statistics

Subject Mathematics:
Algebra and
statistics
Code V12G320V01103
Study Grado en
programme Ingenieria Eléctrica
Descriptors  ECTS Credits Type Year Quadmester
9 Basic education 1st 1st
Teaching Spanish
language Galician
English
Department

Coordinator Matias Ferndndez, José Maria

Castejon Lafuente, Alberto Elias

Lecturers Bazarra Garcia, Noelia
Castejon Lafuente, Alberto Elias
Godoy Malvar, Eduardo
Gdémez Rua, Maria
Martin Méndez, Alberto Lucio
Matias Ferndndez, José Maria
Menifio Cotdn, Carlos
Rodal Vila, Jaime Alberto
Rodriguez Campos, Maria Celia
Sestelo Pérez, Marta
E-mail jmmatias@uvigo.es
acaste@uvigo.es
Web http://moovi.uvigo.gal/
General The aim of this course is to provide the student with the basic techniques in Algebra and Statistics that will be
description  necessary in other courses of the degree.
English Friendly subject: International students may request from the teachers: a) materials and bibliographic
references in English, b) tutoring sessions in English, c) exams and assessments in English.
Skills
Code

CG3 CG3 Knowledge in basic and technological subjects that will enable students to learn new methods and theories, and

provide them the versatility to adapt to new situations.

CE1 CEL1 Ability to solve mathematical problems that may arise in engineering. Ability to apply knowledge about: linear
algebra, geometry, differential geometry, differential and integral calculus, differential equations and partial differential

equations, numerical methods, numerical algorithms, statistics and optimization.

CT2 CT2 Problems resolution.

CT5 CT5 Information Management.

CT6 CT6 Application of computer science in the field of study.

CT9 CT9 Apply knowledge.

Learning outcomes

Learning outcomes Competences

Acquire the basic knowledge on matrices, vector spaces and linear maps. CG3 CEl

Handle the operations of the matrix calculation and use it to solve problems to systems of linear CG3 CEl CT2

equations.

Understand the basic concepts on eigenvalues and eigenvectors, vector spaces with scalar productCG3 CEl CT2

and quadratic forms used in other courses and sove basic problems related to these subjects. CT9

Perform basic exploratory analysis of databases. CG3 CEl CT5

Model situations under uncertainty by means of probability. CG3 CEl CT2

Know basic statistical models and their application to industry and perform inferences from data  CG3 CEl CT2

samples. CT9

Use computer tools to solve problems of the contents of the course. CG3 CT2
CT6

Contents

Topic

Preliminaries The field of complex numbers.
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Matrices, determinants and systems of linear Definition and types of matrices.
equations. Matrices operations.
Elementary transformations, row echelon forms, rank of a matrix.
Inverse and determinant of a square matrix.
Consistency of systems of linear equations and their solutions.
Vector spaces and linear maps. Vector space. Subspaces.
Linear independence, basis and dimension.
Coordinates, change of basis.
Basic notions on linear maps.
Eigenvalues and eigenvectors. Definition of eigenvalue and eigenvector of a square matrix.
Diagonalization of matrices by similarity transformation.
Applications of eigenvalues and eigenvectors.
Vector spaces with scalar product and quadratic Vectorial spaces with scalar product. Associated norm and properties.
forms. Orthogonality. Gram-Schmidt orthonormalization process.
Orthogonal diagonalization of a real and symmetric matrix.
Quadratic forms.
Probability. Concept and properties.
Conditional probability and independence of events.
Bayes Theorem.
Discrete random variables and continuous Definition of random variable. Types of random variables.
random variables. Distribution function.
Discrete random variables. Continuous random variables.
Characteristics of a random variable.
Main distributions: Binomial, Geometric, Poisson, Hypergeometric,
Uniform, Exponential, Normal.
Central Limit Theorem.
Statistical inference. General concepts.
Sampling distributions.
Point estimation.
Confidence intervals.
Tests of hypotheses.
Regression. Scatterplot. Correlation.
Linear regression: regression line.
Inference about the parameters of the regression line.

Planning
Class hours Hours outside the Total hours
classroom
Lecturing 40 81 121
Problem solving 36 24 60
Autonomous problem solving 0 40 40
Essay questions exam 4 0 4

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Lecturing The lecturer will explain the contents of the course.
Problem solving Problems and exercises will be solved during the classes. Students will also solve similar problems

and exercises.
Autonomous problem  Student will have to solve problems and exercises by their own.
solving

Personalized assistance
Methodologies Description

Lecturing

Problem solving

Autonomous problem solving

Assessment

Description Qualification Evaluated
Competencess

Paxina 13 de 187



Problem solving Students will make several mid-term exams of 40 por cento en Alxebra; 20 por CG3 CE1 CT2
Algebra and Statistics during the course. cento en Estatistica CT5

CT6

CT9

Essay questions At the end of the semestre there will a final 60 por cento en Alxebra; 80 por CG3 CE1 CT2
exam exam of Algebra and a final exam of Statistics. cento en Estatistica CT5
CT6

CT9

Other comments on the Evaluation

At the end of the first quarter, once the mid-term exams and the final exams have been done, the student will have a grade
out of 10 points in Algebra (A) and a grade out of 10 points in Statistics (S). The final qualification of the subject will be
calculated as follows:

- If both grades, A and S, are greater or equal to 3.5, then the final grade will be (A+S)/2.
- Any of the grades A or S is less than 3.5, then the final qualification will be the minimum of the quantities (A+S)/2 and 4.5.

The students who are exempted by the School from taking the mid-term exams will be evaluated through a final exam of
Algebra (100% of the grade of this part) and a final exam of Statistics (100% of the grade of this part). The final grade will be
calculated according to procedure described above.

A student will be assigned to NP ("absent") if he/she is absent in both final exams (i.e. Algebra and Statistics); otherwise
he/she will be graded according the the procedure described above.

The assessment in the second call (June/July) will be done by means of a final exam of Algebra and a final exam of Statistics
(100% of the grade of each part). The final grade will be calculated according to procedure described above.

If at the end of the first quarter a student obtains a grade equal to or greater than 5 out of 10 in any of the parts of the
subject (Algebra or Statistics) then he/she will keep this grade in the second call (June/July) without retaking the
corresponding exam.

Ethical commitment: Students are expected to commit themselves to an adequate and ethical behaviour. Students
showing unethical behaviours (exam cheating, plagiarism, unauthorized use of electronic devices, etc.) will be rated with the
minimum grade (0.0) in the current academic year.

As a general rule, the use of any electronic device for the assessment tests is not allowed unless explicitly authorized.

Sources of information

Basic Bibliography

Lay, David C., Algebra lineal y sus aplicaciones, 42,

Nakos, George; Joyner, David, Algebra lineal con aplicaciones, 12,

de la Villa, A., Problemas de dlgebra, 42,

Cao, Ricardo et al., Introduccién a la Estadistica y sus aplicaciones, 12,
Devore, Jay L., Probabilidad y estadistica para ingenieria y ciencias., 82,
Devore, Jay L., Probability and statistics for engineering and sciences, 82,
Complementary Bibliography

Recommendations

Subjects that are recommended to be taken simultaneously
Mathematics: Calculus 1/V12G380V01104
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IDENTIFYING DATA
Mathematics: Calculus 1

Subject Mathematics:
Calculus 1

Code V12G320vV01104

Study Grado en

programme Ingenieria Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
6 Basic education 1st 1st

Teaching Spanish

language Galician

Department

Coordinator Martinez Torres, Javier
Martinez Martinez, Antonio

Lecturers Bajo Palacio, Ignacio
Busto Ulloa, Saray
Diaz de Bustamante, Jaime
Estévez Martinez, Emilio
Martinez Martinez, Antonio
Martinez Torres, Javier
Menifo Cotdn, Carlos
Prieto Gomez, Cristina Magdalena
Rodal Vila, Jaime Alberto
Vidal Vazquez, Ricardo

E-mail antonmar@uvigo.es
javidevigo@gmail.com
Web http://moovi.uvigo.gal/
General (*)O obxectivo desta materia é que o estudante adquira o dominio das técnicas basicas de calculo diferencial

description  nunha e en varias variables e de cdlculo integral nunha variable que son necesarias para outras materias que
debe cursar na titulacién.

Skills

Code

CG3 CG3 Knowledge in basic and technological subjects that will enable students to learn new methods and theories, and
provide them the versatility to adapt to new situations.

CG4 CG4 Ability to solve problems with initiative, decision making, creativity, critical thinking and the ability to
communicate and transmit knowledge and skills in the field of industrial engineering in Electrical specialty.

CE1 CE1 Ability to solve mathematical problems that may arise in engineering. Ability to apply knowledge about: linear
algebra, geometry, differential geometry, differential and integral calculus, differential equations and partial
differential equations, numerical methods, numerical algorithms, statistics and optimization.

CT1 CT1 Analysis and synthesis.

CT2 CT2 Problems resolution.

CT6 CT6 Application of computer science in the field of study.

CT9 CT9 Apply knowledge.

CT14 CT14 Creativity.

CT16 CT16 Critical thinking.

Learning outcomes

Learning outcomes Competences
Understanding of the basic knowledge of differential calculus of one and several variables CG3 CEl1 (CT1
Understanding of the basic knowledge of integral calculus of functions of one variable. CG3 CE1 C(CT1
Use of differential calculus techniques for locating extrema, local approximation of functionsand CG3  CE1  CT2
numerical resolution of systems of equations CG4 CT9
CT14
CT16
Management of the techniques of integral calculus for the calculation of areas, volumes and CG3 CEl1 C(CT1
surfaces. CG4 CT2
CT9
CT14
CT16
Use of computer tools to solve problems of differential calculus and integral calculus CG4 CEl C(CT2
CT6
CT9
CT16
Contents
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Topic

Convergence and continuity Introduction to real numbers. Absolute value. Euclidean space R™n.
Successions. Series.
Limits and continuity of functions of one and several variables.

Differential calculus of functions of one and Differential calculus of real functions of one real variable
several variables Differential calculus of functions of several real variables
Integral calculus of functions of one variable The Riemann integral. Calculus of primitives.

Improper integrals.
Applications of the integral.

Planning

Class hours Hours outside the Total hours

classroom

Problem solving 20.5 30 50.5
Laboratory practical 12.5 5 17.5
Lecturing 32 39 71
Problem and/or exercise solving 3 3 6
Essay questions exam 2 3 5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Problem solving The professor will resolve problems and exercises type and the student will have to resolve similar
exercises.

Laboratory practical They will employ computer tools to resolve exercises and apply the knowledges obtained in the
classes of theory.

Lecturing The professor will expose in the theoretical classes the contents gives the matter.

Personalized assistance

Methodologies Description
Problem solving The professor will attend personally the doubts and queries of the students.
Laboratory practical The professor will attend personally the doubts and queries of the students.
Assessment
Description Qualification Evaluated
Competencess
Problem and/or exercise They will make proofs written and/or works. 40 CG3 CE1 C(CT1
solving CG4 CT2
CT6
CT9
CT14
CT16
Essay questions exam It will do a final examination on the contents of the whole 60 CG3 CEl1 (CT1
of the matter. CG4 CT2
CT9

Other comments on the Evaluation

The continuous eval. carry to cape on the previously exposed criteria. Those students that do not receive to the continuous
eval be evaluated with a final examination on the contents of the whole of the matter, that will be the 100% of the note.

The continuous eval. of the students in second announcement consist in an examination on the contents of the whole of the
matter, that will be 100% of the note.

Commitment:

"It expects that the present student a behaviour ethtic o suitable. In case to detect a behaviour no-ethic o (copy, plagiarism,
use of electronical devices unauthorised, and others) consider hat the student doesnt the necessary requirements to surpass
the matter. In this case the calification in the present course will be of suspense (0.0)."

Sources of information
Basic Bibliography
Burgos, J., Calculo Infinitesimal de una variable, 22, McGraw-Hill, 2007
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Burgos, J., Calculo Infinitesimal de varias variables, 22, McGraw-Hill, 2008

Galindo Soto, F. y otros, Guia practica de Calculo Infinitesimal en una variable, 12, Thomson, 2003
Galindo Soto, F. y otros, Guia practica de Cdlculo Infinitesimal en varias variables, 12 Thomson, 2005
Larson, R. y otros, Cdlculo 1, 92, McGraw-Hill, 2010

Larson, R. y otros, Cdlculo 2, 92, McGraw-Hill, 2010

Stewart, )., Calculo de una variable. Trascendentes tempranas, 72, Thomson Learning, 2014
Complementary Bibliography

Garcia, A. y otros, Calculo I, 32, CLAGSA, 2007

Garcia, A. y otros, Calculo I, 22, CLAGSA, 2006

Rogawski, J., Calculo. Una variable, 22, Reverte, 2012

Rogawski, )., Calculo. Varias variables, 22, Reverte, 2012

Tomeo Perucha, V. y otros, Calculo en una variable, 12, Garceta, 2011

Tomeo Perucha, V. y otros, Cdlculo en varias variables, 12, Garceta, 2011

Recommendations
Subjects that continue the syllabus
Mathematics: Calculus 2 and differential equations/V12G330V01204

Subjects that are recommended to be taken simultaneously
Mathematics: Algebra and statistics/V12G330vV01103
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IDENTIFYING DATA

Business: Introduction to business management

Subject Business:
Introduction to
business
management
Code V12G320V01201
Study Grado en Ingenieria
programme Eléctrica
Descriptors ECTS Credits Type Year Quadmester
6 Basic education 1st 2nd
Teaching #EnglishFriendly
language Spanish
Galician
English
Department
Coordinator Alvarez Llorente, Gema
Lecturers Alvarez Llorente, Gema
Arevalo Tomé, Raquel
Fernandez Arias, Maria JesUs
Gonzalez-Portela Garrido, Alicia Trinidad
Pérez Pereira, Santos
Sinde Cantorna, Ana Isabel
Urgal Gonzalez, Begofia
E-mail galvarez@uvigo.es
Web http://moovi.uvigo.gal/
General (*)Esta materia ten como obxectivo fundamental ofrecer ao alumno unha visién preliminar ou introdutoria, de
description cardcter tedrico-practico, encol a natureza e o funcionamento das organizaciéns empresariais e a sUa relacién
coa contorna na que operan, asi como as actividades que levan a cabo. Para iso, entre outras cousas,
definiremos o termo empresa dende un punto de vista multidimensional que abrangue a complexidade do seu
funcionamento como sistema aberto. Posteriormente, analizaremos as relaciéns da empresa coa sla contorna,
e entraremos no estudo das suas principais areas funcionais que contriblen ao correcto desenvolvemento da
sUa actividade.
Skills
Code

CG9 CG9 Ability to organize and plan within the sphere of a company, and other institutions and organizations.

CE6 CE6 Adequate knowledge of the concept of enterprise and institutional and legal framework of enterprises.

Organization and Business Management.

CT1l CT1 Analysis and synthesis.

CT2 CT2 Problems resolution.

CT7 CT7 Ability to organize and plan.

CT18 CT18 Working in an international context.

Learning outcomes

Learning outcomes Competences
Know the role of the company in the field of economic activity. CE6 CT18
Understand the basic aspects that characterize the different types of companies. CE6 CT1
CT18
Know the legal framework of the different types of companies. CE6 CT1
Know the most relevant aspects of the organization and management in the company. CG9 CE6 CT1
CT18
Acquire skills on the processes that affect business management. CG9 CE6 (T2
CT7
CT18
Contents
Topic

1. THE COMPANY

1.1 The nature of the firm

1.2 The role of the company in the socio-economic system.
1.3 The company as a system.

1.4 The environment of the company.
1.5 Company objectives and goals.
1.6 Types of companies.
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2. FINANCIAL MANAGEMENT (PART I). ECONOMIC 2.1 Economic and financial structure of the company.
AND FINANCIAL STRUCTURE OF THE COMPANY 2.2 Working Capital

2.3 Operating cycle and Cash Conversion Cycle

2.4 Working Capital requirement

3. FINANCIAL MANAGEMENT (PART II). 3.1 The results of the company.
UNDERSTANDING THE RESULTS OF THE 3.2 The profitability of the company.
COMPANY 3.3 The competitive strategy.
4. FINANCIAL MANAGEMENT (PART lIl). 4.1 Definition of Investment.
INVESTMENT DECISIONS. 4.2 Types of investments.

4.3. Investment Appraisal Techniques
5. FINANCIAL MANAGEMENT (PART IV). 5.1 Concept of financing
FINANCING. 5.2 Types of financing

5.3 Short-term External financing
5.4 Long-term external financing.
5.5 Internal financing
5.6 Solvency and liquidity.
6. OPERATION MANAGEMENT (PART I). GENERAL 6.1 Production system.
FEATURES 6.2 Efficiency.
6.3 Productivity
6.4 Research, development and innovation (R&D&l).
7. OPERATION MANAGEMENT (PART II). 7.1 Concept of cost.
PRODUCTION COSTS 7.2 Classification of costs.
7.3 The cost of production.
7.4 The income statement.
7.5 Breakeven Point.
8. MARKETING MANAGEMENT 8.1 What is marketing?
8.2 Basic concepts.
8.3 Marketing tools: Marketing mix.
9. MANAGEMENT AND ORGANIZATION 9.1 Components of the organization and management system.
9.2 The management system.
9.3 The human system.
9.4 The cultural system.
9.5 The political system.

PRACTICAL CLASSES OF THE SUBJECT * Practical class 1: The company as a system

(*) Practical classes schedules can undergo Practical class 2: The business environment and business types

changes depending on the evolution of the Practical class 3: The economic and financial structure of the company (l).
course. Basic concepts

Practical class 4: The economic and financial structure of the company (lI).
The balance sheet

Practical class 5: Operating cycle and Cash Conversion Cycle

Practical class 6: The results of the company. The income statement
Practical class 7: Investment appraisal techniques

Practical class 8: Sources of business financing

Practical class 9: Efficiency and productivity

Practical class 10: Costs, margins and breakeven point

Practical class 11: The basics of marketing

Practical class 12: The management system of the company: A case study

Planning
Class hours Hours outside the Total hours
classroom
Lecturing 32.5 45.5 78
Laboratory practical 18 45 63
Objective questions exam 3 6 9

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Lecturing Explanation of the main contents of the course.
Laboratory practical Application to specific problems of the knowledge acquired in theoretical classes.

Personalized assistance
Tests Description
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Objective The students will have occasion of acudir to tutorias in the dispatch of the professor in the time that the

questions professors will establish to such effect to principle of course and that will publish in the platform of

exam teledocencia Faitic. These tutorias are destinadas to resolve doubts and orientar to the students on the
development of the contents abordados in the theoretical kinds, the practical kinds and the works that can
them encomendar. In this apartado also includes the aclaracién to the students of any question on the
proofs realized along the course.

Assessment
Description Qualification Evaluated
Competencess
Laboratory  In accordance with the planning docente of the academic course, the student 0 CG9 CE6 CT1
practical will have to develop a number determined of practices that include diverse CT2
exercises of application of the knowledges purchased in the kinds of theory to CcT7
concrete situations and allow to develop diverse basic skills (capacity for the CT18
resolution of problems, initiative, work in team, etc.). These practices do not
take part in the calculation of the qualification of the subject, but exige to the
student obtain an exert minimum in the same for the superacién of the
subject.
Objective Will realize , and minimum, two test type test along the course, in which will 100 CG9 CE6 CT1
questions evaluate the knowledges, the destrezas and the competitions purchased by CT2
exam the students so much in the classrooms of theory and of practices.

Other comments on the Evaluation

1. Compromiso ético:

Espérase que o alumno tefia un comportamento ético adecuado. No caso de detectar un comportamento non ético (copia,
plaxio, uso de dispositivos electrénicos non autorizados, por exemplo) considerarase que o alumno non cumpre os requisitos
necesarios para aprobar a materia. Nese caso suspenderase a nota global no curso académico actual

(0,0).

2. Sistema de avaliacidn continua

Seguindo as directrices do titulo e os acordos da comisién académica ofreceradn aos alumnos / as que estuden esta materia
un sistema de avaliacién continua.

A avaliacién continua consistird en ddas probas tipo test que se realizaran ao longo do curso. Cada unha das probas de tipo
de proba abordard os contidos vistos ata 0 momento da sua realizacién, tanto en clases teéricas como practicas. Polo tanto,
a primeira proba non publicard material para a realizacién da segunda proba. Debido a isto, cada unha destas probas terd
un peso diferente no calculo da cualificacién obtida na materia. O primeiro 30% eo segundo o0 70%.

Estas probas non son recuperables, é dicir, se un estudante non pode realizalas na data estipulada, o profesor non ten que
repetilas, salvo que o estudante xustifique e acredite.

0 estudante ten dereito a cofiecer a cualificacién obtida en cada proba nun prazo razoable despois da sta conclusién e
discutir o resultado co profesor.

Entenderase que o estudante superou a avaliacién continua cando se cumpren todos os requisitos seguintes:

1. O 75% das practicas da materia desenvolvéronse correctamente.

2. Polo menos unha nota de 5 sobre 10 (aprobada) obtivo a Gltima proba de tipo de proba (que abarcara todos os contidos
vistos na materia).

3. A media ponderada das cualificaciéns obtidas nas probas tipo test € un minimo de 5 sobre 10 (aprobado), sendo a nota
obtida na materia.
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Para que o alumno poida realizar as probas de avaliacién indicadas neste punto, o alumno debe cumprir o primeiro requisito
expresado no paragrafo anterior.

Se a media ponderada das marcas obtidas nas probas de tipo de proba é maior ou igual a 5 pero a nota obtida na Ultima
proba de tipo de proba é inferior a 5, 0 alumno non superara a materia ea sua nota serd a obtida en a segunda proba.

Entenderase que un estudante optou pola avaliacién continua cando, cumprindo cos requisitos necesarios para a realizacién
de préacticas, participa na segunda proba de tipo test.

A cualificacién obtida nas probas e probas practicas sé sera vdlida para o curso académico no que se realizan.
3. Estudantes que non opten pola avaliacién continua

Ao alumnado que non opte pola avaliacién continua ofrecerase un procedemento de avaliacidon que lles permita alcanzar a
nota mais alta. Este procedemento consistird nun exame final (cuxa data esté fixada pola Xestién do Centro), na que se
evaluaran todos os contidos desenvolvidos na materia, tanto nas clases tedricas como nas clases practicas. Este exame final
constara de duas partes: unha proba tedrica en formato tipo test, que representard o 30% da nota final e outra parte da
practica, que serd o 70% restante e que consistird nunha serie de exercicios a desenvolver. E unha condicién esencial para
pasar a materia para obter unha puntuacién minima de 5 sobre 10 (aprobada) na proba de tipo de proba. En caso de non
superar a proba de tipo de proba, a nota final do estudante sera a obtida no devandito exame avaliado en 3.

Sé os estudantes que non realicen ningunha das probas de avaliacién incluidas nesta guia de ensino seran considerados
"non presentados”. En concreto, para os estudantes que realizan a primeira proba de tipo de proba pero que non realizan a
segunda proba de tipo de proba e non se presentan ao exame final, a sla nota na materia sera a nota obtida na primeira
proba de proba. 3

4. Sobre a chamada de xullo

A convocatoria de recuperacién (xullo) consistird nun exame final que serd o 100% da nota final e no que se evaluaran todos
os contidos desenvolvidos na materia, tanto nas clases tedricas como nas clases practicas. Este exame constara de ddas
partes: unha proba tedrica en formato de proba, que supora o 30% da nota final e outra prdctica, que serd o 70% restante e
que consistird nunha serie de exercicios para desenvolver. E unha condicién esencial para pasar a materia para obter unha
puntuacién minima de 5 sobre 10 (aprobada) na proba de tipo de proba. En caso de non superar a proba de tipo de proba, a
nota final do estudante serd a obtida no devandito exame avaliado en 3.

5. Prohibicién do uso de dispositivos electrénicos

Non se permitird o uso de ningln dispositivo electrénico durante as probas de avaliacién, salvo autorizacién expresa. O feito
de introducir un dispositivo electrénico non autorizado na sala de exames sera considerado un motivo para non superar a
materia neste curso académico e suspenderase a puntuacién global (0,0).

Sources of information

Basic Bibliography

Barroso Castro, C. (Coord.), Economia de la empresa, 2012,

Moyano Fuentes, J.; Brugue Cadmara, S.; Maqueira Marin, J.M.; Fidalgo Bautista, F.A.; Martinez Jurado, Administracion de
empresas: un enfoque tedrico-practico, 2011,

Garcia Marquez, F., Direccion y Gestion Empresarial, 2013,

Iborra Juan, M.; Dasi Coscollar, A.; Dolz Dolz, C.; Ferrer Ortega, C., Fundamentos de direccién de empresas. Conceptos
y habilidades directivas, 2014,

Complementary Bibliography

Recommendations
Subjects that continue the syllabus
Basics of operations management/V12G320V01605
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IDENTIFYING DATA

Physics: Physics 2

Subject Physics: Physics 2
Code V12G320V01202
Study Grado en
programme Ingenieria
Eléctrica
Descriptors  ECTS Credits Type Year Quadmester
6 Basic education 1st 2nd
Teaching Spanish
language
Department
Coordinator Ferndndez Ferndndez, José Luis
Lecturers Afiel Cabanelas, Juan Antonio
Blanco Garcia, JesUs
Cabaleiro Alvarez, David
Fernandez Fernandez, José Luis
Hermida Merino, Daniel
Lépez Vazquez, José Carlos
Lugo Latas, Luis
Lusquifios Rodriguez, Fernando
Paredes Galan, Angel
Pérez Rodriguez, Martin
Quintero Martinez, Félix
Ribas Pérez, Fernando Agustin
Sanchez Carnero, Noela Belén
Soto Costas, Ramén Francisco
Varela Benvenuto, Ramiro Alberto
E-mail jifdez@uvigo.es
Web http://moovi.uvigo.gal/
General This undergraduate course is the second quarter of introductory physics. The focus is on electricity,
description magnetism and thermodynamics
Skills
Code

CG3 CG3 Knowledge in basic and technological subjects that will enable students to learn new methods and theories, and
provide them the versatility to adapt to new situations.

CE2 CE2 Understanding and mastering the basics of the general laws of mechanics, thermodynamics, waves and

electromagnetic fields, as well as their application for solving engineering problems.

CT2 CT2 Problems resolution.

CT9 CT9 Apply knowledge.

CT10 CT10 Self learning and work.

Learning outcomes

Learning outcomes Competences

Understanding the basic concepts of electromagnetism and thermodynamics. CG3 CE2

Knowing the basic instruments for the measurement of physical quantities. CE2

Knowing the basic techniques for experimental data evaluation. CG3 CE2 (719
CT10

Ability to develop practical solutions to basic technical problems in engineering, within the CG3 CE2 (T2

framework of electromagnetism and thermodynamics. CT9
CT10

Contents

Topic

1.- ELECTRIC CHARGE AND ELECTRIC FIELD 1.1.- Electric Charge.

1.2.- Conductors, Insulators and Induced Charges.

1.3.- Coulomb(Js Law.

1.4.- Electric Field and Electric Forces.

1.5.- Electric Field Calculations.
1.6.- Electric Field Lines.
1.7.- Electric Dipoles.
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2.- GAUSS'S LAW 2.1.- Charge and Electric Flux.
2.2.- Calculating Electric Flux.
2.3.- Gauss's Law.
2.4.- Applications of Gauss's Law.
2.5.- Conductors in Electrostatic Equilibrium.
3.- ELECTRIC POTENTIAL 3.1.- Electric Potential Energy.
3.2.- Electric Potential.
3.3.- Calculating Electric Potential.
3.4.- Equipotential Surfaces.
3.5.- Potential Gradient.
4.- CAPACITANCE AND DIELECTRICS 4.1.- Capacitors and Capacitance.
4.2.- Capacitors in Series and Parallel.
4.3.- Energy Storage in Capacitors and Electric-Field Energy.
4.4.- Dielectrics, Molecular Model of Induced Charge, and Polarization
Vector.
4.5.- Gauss's Law in Dielectrics.
4.6.- Dielectric Constant and Permittivity.
5.- CURRENT, RESISTANCE, AND ELECTROMOTIVE 5.1.- Electric Current.
FORCE 5.2.- Current and Current Density.
5.3.- Ohm[]s Law and Resistance.
5.4.- Electromotive Force and Circuits.
5.5.- Energy and Power in Electrical Circuits.
5.6.- Basic Theory of Electrical Conduction.
6.- MAGNETIC FIELD 6.1.- Magnetic Field.
6.2.- Motion of Charged Particles in a Magnetic Field.
6.3.- Magnetic Force on a Current-Carrying Conductor.
6.4.- Force and Torque on a Current Loop.
6.5.- Biot-Savart[Js Law.
6.6.- Magnetic Field Lines and Magnetic Flux.
6.7.- Ampeére[]s Law.
7.- MAGNETIC FIELD IN MATTER 7.1.- Magnetic Substances and Magnetization Vector.
7.2.- Ampére[Js Law in Magnetic Media.
7.3.- Magnetic Susceptibility and Permeability.
7.4.- Paramagnetism and Diamagnetism.
7.5.- Ferromagnetism.
8.- ELECTROMAGNETIC INDUCTION 8.1.- Induction Experiments.
8.2.- Faraday-Lenz's Law.
8.3.- Induced Electric Fields.
8.4.- Eddy Currents.
8.5.- Mutual Inductance.
8.6.- Self-Inductance and Inductors.
8.7.- Magnetic-Field Energy.
9.- THERMODYNAMIC SYSTEMS 9.1.- Classical Thermodynamics.
9.2.- Thermodynamic Systems and Classification.
9.3.- State Variables and State of a System.
9.4.- Equations of State.
9.5.- Thermodynamic Equilibrium.
9.6.- Change of State, Transformation or Process.
9.7.- Quasi-static Processes.
9.8.- State and Process Functions.
10.- TEMPERATURE AND HEAT 10.1.- Thermal Equilibrium, The Zeroth Law of Thermodynamics, and
Temperature.
10.2.- Thermometers and Temperature Scales.
10.3.- Ideal Gas Thermometers and the Kelvin Scale.
10.4.- Heat.
10.5.- Calorimetry and Heat Capacities.
11.- THE FIRST LAW OF THERMODYNAMICS 11.1.- Work.
11.2.- Work Done During Volume Changes.
11.3.- Internal Energy.
11.4.- The First Law of Thermodynamics.
11.5.- Internal Energy of an Ideal Gas.
11.6.- Molar Heat Capacities of an Ideal Gas.
11.7.- Adiabatic, Isothermal, Isobaric and Isochoric Processes for an Ideal
Gas.
11.8.- Enthalpy.
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12.- THE SECOND LAW OF THERMODYNAMICS

12.1.- Directions of Thermodynamic Processes.

12.2.- Heat Engines, Refrigerators, and Heat Pumps.

12.3.- The Second Law of Thermodynamics: Clausius and Kelvin-Planck
Statements.

12.4.- Carnot Engine.

12.5.- Carnot Theorems.

12.6.- Thermodynamic Temperature.

12.7.- Entropy.

12.8.- Increase of Entropy Principle.

12.9.- Entropy Change of an Ideal Gas.

LABORATORY

1.- How to Use a Multimeter. Ohm[Js Law. Direct Current. Circuit with
Resistors.

2.- Linear and Non-Linear Conductors.

3.- Charge and Discharge of a Capacitor.

4.- Analysis of a Parallel Plate Capacitor with Dielectrics.

5.- Utilization of an Oscilloscope to Analyze Charge and Discharge
Processes.

6.- Study of the Magnetic Field. Helmholtz Coils. Magnetic Moment. Hall
Effect.

7.- Calorimetry. Water Equivalent of Calorimeter. Latent Heat of Fusion.
8.- Thermodynamics of the |deal Gas. Heat Capacity Ratio. Adiabatic Work.

LABORATORY: UNSTRUCTURED ACTIVITY (OPEN
LAB) SESSIONS

Unstructured activity (open lab) sessions that cover the topics of the
above cited regular laboratory sessions. A practical problem will be
assigned to each team. Then, under the teacher[]s supervision, each team
must analyse the problem, select a theoretical model and experimental
means to obtain a solution.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 24.5 45 69.5
Problem solving 8 20 28
Laboratory practical 18 18 36
Objective questions exam 1 0 1
Problem and/or exercise solving 3.5 0 3.5
Essay questions exam 3 0 3
Report of practices, practicum and external practices0 9 9

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing Lectures are given by the teacher on the contents of the subject, theoretical bases and / or
guidelines of a work, exercise or project to be performed by the students.

Problem solving Activity in which problems and / or exercises related to the subject are formulated. The student

must develop the appropriate or correct solutions through the repetition of routines, the application
of formulas or algorithms, the application of procedures for transforming the available information
and the interpretation of the results. It is usually used as a complement to the lecture sessions.

Laboratory practical Activities for applying the knowledge to particular situations and for the acquisition of basic and
procedural skills related to the subject. They are developed in dedicated rooms with specialized
equipment (laboratories, computer rooms, etc.).

Personalized assistance

Methodologies

Description

Lecturing

In office hours.

Laboratory practical

In office hours.

Problem solving

In office hours.

Tests

Description

Objective questions exam

In office hours.

Problem and/or exercise solving

In office hours.

Essay questions exam

In office hours.

Report of practices, practicum and external practices In office hours.

Assessment
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Description Qualification Evaluated
Competencess

Objective Tests for the assessment of acquired knowledge that include closed 10 CG3 CE2
guestions exam  questions with different response options (true/false, multiple choice,

matching of elements...). Students select a response among a limited

number of choices.
Problem and/or  Test in which the student must solve a series of problems and / or 40 CG3 CE2 CT2
exercise solving  exercises in a time / conditions set by the teacher. In this way, the

student should apply the acquired knowledge.

Essay questions  Tests that include open questions on a topic. Students should develop, 40 CG3 CE2
exam relate, organize and present knowledge on the subject in an argued
response.
Report of Preparation of a report by the students which reflects the characteristics 10 CG3 CE2 CT9
practices, of the work that has been carried out. Students must describe the CT10

practicum and developed tasks and procedures, show the results or observations made,
external practices as well as the data analysis and processing.

Other comments on the Evaluation

Continuous assessment (denoted EC) will have a weight of 40% in the final mark, and will include the lab mark (20%,
denoted ECL) and the class mark (20%, denoted ECA).

The mark ECA will be evaluated by means of tests on the topics covered in the lectures. These tests will comprise objective
questions and/or essay questions.

The mark ECL will be evaluated by the lab reports and tests on the topics covered in the laboratory sessions.

Those students unable to attend the continuous assessment and who have been granted the waiver of the continuous
assessment have the possibility of taking a final test to obtain a REC mark with a weight of 40% of the final mark. This test
will include the contents of the lab sessions (weight of 20%, denoted RECL) and the topics covered in the lectures (weight of
20%, denoted RECA).

The remaining 60% of the final mark will be obtained by taking a final exam. This will consist of two parts: a theoretical part
(denoted T) with a weight of 20% of the final mark, and another part on problem solving (denoted P) with a weight of 40% of
the final mark. The theoretical part will consist of a test comprising objective questions and/or essay questions. Those
students not attending the final exam will obtain a mark of non-presented.

Both the [fin de carreraf] exam and any other ones held on dates and/or times different from those officially set by the
School of Industrial Engineering (E.E.I.), could have an exam format different from the one previously described, although
each part of the exam (EC or REC, T and P) will hold its weight in the final mark.

Final mark G for the continuous assessment modality:
G=ECL+ECA+T+P.

Final mark G for the assessment at the end of the course and July (RECL and RECA only for those students who have been
granted the waiver of the continuous assessment):

G = ECL (or RECL) + ECA (or RECA) + T + P.

To pass the course, a student must obtain a final mark G equal to or higher than 5.

Ethical commitment: Every student is expected to follow an appropriate ethical behaviour. In the case that unethical conduct
is detected (copy, plagiarism, utilisation of unauthorised electronic devices, or others), it will be considered that the student
does not fulfil the necessary requirements to pass the subject. In this case, the final mark in the present academic year will
be Jsuspenso[] (0.0).

Students should not possess or use any electronic device during the tests and exams, unless specifically authorised to do so.
The mere fact that a student carries an unauthorised electronic device into the examination room will result in failing the
subject in the present academic year and the final mark will be Jsuspenso[] (0.0).

Sources of information
Basic Bibliography
1. Young H. D., Freedman R. A., Fisica Universitaria, V1 y V2, 132 ed., Pearson,
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len. Young H. D., Freedman R. A, University physics: with modern physics, 14th ed., Pearson,

Complementary Bibliography

2. Tipler P., Mosca G., Fisica para la ciencia y la tecnologia, V1 y V2, 52 ed., Reverté,

2en. Tipler P., Mosca G, Physics for Scientists and Engineers, V1 and V2, 6th ed., W. H. Freeman and Company,

3. Serway R. A., Jewett . W, Fisica para ciencias e ingenieria, V1 y V2, 92 ed., Cengage Learning,

3en. Serway R. A., Jewett ). W, Physics for Scientists and Engineers, 9th ed., Brooks/Cole,

4. Juana Sardén, J. M., Fisica general, V1 y V2, 22 ed., Pearson Prentice-Hall,

5. Bronshtein, I., Semendiaev, K., Manual de matematicas para ingenieros y estudiantes, 42ed., MIR 1982; MIR-
Rubifios 1993,

5en. Bronshtein, I., Semendiaev, K., Handbook of Mathematics, 5th Ed., Springer Berlin,

6. Jou Mirabent, D., Pérez Garcia, C., Llebot Rabagliati, ). E., Fisica para ciencias de la vida, 22 ed., McGraw-Hill
Interamericana de Espafia S.L.,

7. Cussé Pérez, F., Lépez Martinez, C., Villar Ldzaro, R., Fundamentos Fisicos de los Procesos Bioldgicos, 12 ed., ECU,
8. Cusso Pérez, F., Lépez Martinez, C., Villar Lazaro, R., Fundamentos Fisicos de los Procesos Bioldgicos, Volumen lI,
12 ed., ECU,

9. Villar Lazaro, R, Lépez Martinez, C., Cussé Pérez, F., Fundamentos Fisicos de los Procesos Biolégicos, Volumen llI,
12 ed., ECU,

10en. Villars, F., Benedek, G. B., Physics with Illustrative Examples from Medicine and Biology, 2nd ed., AIP
Press/Springer-Verlag,

Recommendations

Other comments

Basic recommendations:

1. Basic knowledge acquired in the subjects of Physics and Mathematics in previous courses.
2. Oral and written comprehension.

3. Capacity for abstraction, basic calculus, and synthesis of information.

4, Skills for group work and communication.

In the event of discrepancy, the Spanish version of this syllabus prevails.
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IDENTIFYING DATA

Computer science: Computing for engineering

Subject Computer science:
Computing for
engineering
Code V12G320V01203
Study Grado en
programme Ingenieria
Eléctrica
Descriptors  ECTS Credits Type Year Quadmester
6 Basic education 1st 2nd

Teaching Spanish
language Galician

English

Department

Coord

inator Rodriguez Damian, Maria
Saez Lépez, Juan

Lecturers Ibafiez Paz, Regina

Manzanedo Garcia, Antonio

Pérez Cota, Manuel

Rodriguez Damian, Amparo
Rodriguez Damian, Maria
Rodriguez Diéguez, Amador

Sdez Lépez, Juan

Vazquez NUfiez, Fernando Antonio

E-mail mrdamian@uvigo.es
juansaez@uvigo.es

Web http://moovi.uvigo.gal/

General They treat the following contents:

description  Methods and basic algorithms of programming

Programming of computers by means of a language of high level
Architecture of computers

Operating systems

basic Concepts of databases

Skills

Code

CG3

CG3 Knowledge in basic and technological subjects that will enable students to learn new methods and theories, and
provide them the versatility to adapt to new situations.

CG4

CG4 Ability to solve problems with initiative, decision making, creativity, critical thinking and the ability to
communicate and transmit knowledge and skills in the field of industrial engineering in Electrical specialty.

CE3

CE3 Basic knowledge on the use and programming of computers, operating systems, databases and software
applications in engineering.

CTl

CT1 Analysis and synthesis.

CT2

CT2 Problems resolution.

CT5

CT5 Information Management.

CT6

CT6 Application of computer science in the field of study.

CcT17

CT7 Ability to organize and plan.

Cr17

CT17 Working as a team.

Learning outcomes

Learn

ing outcomes Competences

Comp

uter and operating system skills. CG3 CE3 CT5
CT6
CT7

Basic

understanding of how computers work CG3 CE3 CT1
CT5

Skills

regarding the use of computer tools for engineering CG3 CE3 CT5
CT6
CT7
CT17

Database fundamentals CG3 CE3 CT1

CT5
CT6
CT17
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Capability to implement simple algorythims using a programming language CG3 CE3 CT2

CG4 CT7
CT17
Structured and modular programming fundamentals CG3 CE3 CT2
CG4 CT5
CT17
Contents
Topic
Concepts and basic technicians of programming Paradigms of programming
applied to the engineering Programming structured
Programming languages
Python features
Foundations of Python Types of variables
data and operators
Comments

Functions and standard Modules.
Import and use of modules.
Input-Output and control of errors
Structures of control Decision if-else
Iterative: while
Boolean algebra
Sequences and iterative Working with sequences: lists, tuples and string
Types of data mutable and no mutable
Concepts of reference and value
Indexes of the sequences
Cycle for-in
Operators and sequences
Functions and methods of sequences
Lists and List of lists Operators and methods
Characteristics of the lists
Working with lists
Indexes and iterate lists
Functions and own Modules Definition and creation of functions
Types of parameters and return values
Concepts of value and reference in the parameters
Scope of the variables
Creation and invocation of modules

Persistence Files, definitions and characteristics
Basic operations with the files
Graphic interface Creation of windows and widgets

Manipulation of graphic elements
Utilisation of variable control

Basic concepts of Computing Computer Architecture
Components: hardware, software
Operating systems

Databases
Planning
Class hours Hours outside the Total hours
classroom

Introductory activities 1 1 2
Practices through ICT 22 24 46
Problem solving 11 18 29
Previous studies 1 5 6
Autonomous problem solving 6 20 26
Lecturing 10 0 10
Objective questions exam 4 7 11
Problem and/or exercise solving 8 12 20

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Introductory activities  Activities directed to take contact, gather information on the students, creation of groups, tasks of
organisation, as well as present the subject.
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Practices through ICT  Activities of application of the knowledges to concrete situations and of acquisition of basic skills
and process related with the matter object of study. They develop in special spaces with equipment
facilitated by the School, and expects that each student have his own laptop or the facilitated by
the School.

Problem solving Analysis of a fact, problem or real event with the purpose to know it, interpret it, resolve it,
generate hypothesis, contrast data, complete knowledges, diagnose it and train in alternative
procedures of solution.

Previous studies Reading and understanding by part of the student of some subjects or parts of subjects to deepen
in the knowledge of the same in class.

Autonomous problem  Resolution by part of the student of the different type of problems posed, being able to identify the

solving efficiency of each method of resolution proposed.

Lecturing Exhibition by part of the professor of the contents on the matter object of study, theoretical bases
and/or guidelines of a work, exercise or project to develop by the student.

Personalized assistance
Methodologies Description

Problem solving They will resolve the doubts posed by the students. Teachers' tutoring in the agreed format.

Practices through ICT Attention in the laboratory to the doubts that present or will indicate him the way to be followed so
that the person find the solution. Teachers' tutoring in the schedule and format stipulated.

Assessment

Description Qualification Evaluated

Competencess

Practices through ICT  Group of proofs that include the solution of problems, exercises of 70

practical type, and activities to resolve.
Objective questions Proofs for the evaluation of the competitions purchased that 15 CG3 CE3 C(CT5
exam include questions with different alternative of answer (true/false,

multiple election, ...)
Problem and/or Resolution of practical exercises 15

exercise solving

Other comments on the Evaluation

Ethical commitment:

Students are expected to behave ethically. If unethical behaviour is detected (copying, plagiarism, use of unauthorized
electronic devices and others), then it will be considered that the student does not meet the minimum requirements to pass
thecourse. In this case, the final grade for the current academic year will befailed (0.0).

In addition to the ethical commitment, the following is underlined:

In the first place, a person registered in the course is by default subject to the continuous assessment system; if the student
does not want to be in this system, the he/she must expressly renounce to it within the established deadlines.

CONTINUOUS ASSESSMENT OPERATION

In the present course, the continuous assessment will collect all the evidence oflearning from the person enrolled and will be
grouped into three assessments.The first two will take place preferably in the laboratories: Test 1 and Test2. The third
evaluation may be written: Test 3. If the student does notrenounce to the continuous evaluation system, tests that are not
attended will be considered as qualified as zero (0.0). A minimum score of 30% out of 10 (3.0points) must be obtained in the
last two evaluations: Test 2 and Test 3, inorder to be eligible to have the final average calculated. If this requirementis not
met and the final average is equal to or greater than 5, the final grade will be 4:

Test1 *0.3 + (Test 2>=3) *0. 4 + (Test 3>=3) *0. 3 >=5

A student is considered passed if he/she obtains a five or more in compliance with all the requirements.

First call (May/June):
The following must be met to pass the subject under continuous assessment:

Test1*0.3 + (Test 2>=3) * 0.4 + (Test 3>=3)* 0.3 >=5
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Once thefirst evaluation: Test 1, has been carried out, the person enrolled may requestto abandon the continuous evaluation
system (within the period and by the meansestablished by the teaching staff). In this way, the person enrolled will beable to

follow the non-continuous assessment system.

Second call (June/July):

If a person does not reach the passing level in the first exam (May/June) but has passed the minimum mark in the second
exam: Test 2, in the second call (June/july) he/she can choose to keep the grades of the first two tests, and take a 4-points
exam, or take a 100% exam in the subject (10 points). If the person takes the 3-points test, he/she will be asked for a
minimum score of 30% out of 10 (3. 0 points) in order to calculate the final grade. If this requirement is not met and the final

average is equal to or greater than 5, the final grade will be 4.

NON-CONTINUOUS EVALUATION OPERATION
An exam that allows students to obtain 100% of the grade. The exam may be divided into sections, minimuns can be

required.

First call (May/June):
Registered students who have expressly renounced to the continuous assessment system may take the May/June exam (on
the date and at the time proposed by the School) and take an exam that allows them to obtain 100% of the grade. This

exam is not open to those who have failed the continuous assessment.

Second call (June/July):
An exam will be proposed to evaluate 100% of the subject, for those who have not achieved the minimum mark in the first
call.

The version of the guide was made in Spanish. For any doubt or contradiction, the Spanish guide will be mandatory.

Sources of information

Basic Bibliography

Eric Matthes, Python Crash Course, 3rd Edition: A Hands-On, Project-Based Introduction to Programming, 3, No
Starch Press, 2022

Silvia Guardati Buemo y Osvaldo Caird Battistutti, De cero al infinito. Aprende a programar en Python, Cair6, 2020
Juan Diego Pérez Villa, Introduccion a la informatica. Guia visual, Anaya Multimedia, 2022

Complementary Bibliography

Jane Holcombe y Charles Holcombe, ISE Survey of Operating Systems, 7, McGraw Hill, 2022

Antonio Postigo Palacios, Bases de datos, Ediciones Paraninfo, 2021

Recommendations
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IDENTIFYING DATA
Matematicas: Calculo Il e ecuacions diferenciais

Subject Matematicas:
Célculo ll e
ecuacions
diferenciais
Code V12G320V01204
Study Grao en Enxefaria
programme Eléctrica
Descriptors ECTS Credits Type Year Quadmester
6 Basic education 1 2C

Teaching Castelan
language Galego
Inglés
Department Matematica aplicada |
Matemadtica aplicada Il
Coordinator Cachafeiro Lépez, Maria Alicia
Lecturers Bazarra Garcia, Noelia
Busto Ulloa, Saray
Cachafeiro Lépez, Maria Alicia
Calvo Ruibal, Natividad
Castejon Lafuente, Alberto Elias
Durany Castrillo, José
Estévez Martinez, Emilio
Fernandez Garcia, José Ramén
Godoy Malvar, Eduardo
Martinez Brey, Eduardo
Martinez Torres, Javier
Prieto Gomez, Cristina Magdalena

E-mail acachafe@uvigo.es
Web http://moovi.uvigo.gal/
General U obxectivo que se persegue con esta asignatura é que o alumno cofieza as técnicas basicas de o calculo

description integral en varias variables, calculo vectorial, ecuaciones diferenciales ordinarias e as slas aplicacions.

Competencias

Code

CG3 CG3 Coflecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

CG4 CG4 Capacidade para resolver problemas con iniciativa, toma de decisidns, creatividade, razoamento critico e
capacidade para comunicar e transmitir cofiecementos, habilidades e destrezas no campo da enxefiaria industrial na
especialidade Eléctrica.

CE1 CE1 Capacidade para a resolucién dos problemas matematicos que poidan presentarse na enxefaria. Aptitude para
aplicar os cofiecementos sobre: alxebra lineal; xeometria; xeometria diferencial; calculo diferencial e integral;
ecuacions diferenciais e en derivadas parciais; métodos numéricos; algoritmica numérica; estatistica e optimizacion.

CT1 CT1 Anadlise e sintese.

CT2 CT2 Resolucién de problemas.

CT3 CT3 Comunicacién oral e escrita de coflecementos.

CT6 CT6 Aplicacién da informatica no ambito de estudo.

CT9 CT9 Aplicar cofilecementos.

CT15 CT15 Obxectivacién, identificacién e organizacién.

CT16 CT16 Razoamento critico.

Resultados de aprendizaxe

Learning outcomes Competences

Comprensién de os conceptos basicos de o calculo integral en varias variables. CG3 CE1 (CT1

Cofiecemento de as principais técnicas de integracién de funciéns de varias variables. CG3 CEl1 CT1

CG4 CT2

CT9

Cofiecemento de os principais resultados de o cdlculo vectorial e aplicacions. CG3 CEl CT1

CG4 CT2

CT9

Adquisicién de os cofiecementos basicos para a resoluciéon de ecuaciones e sistemas diferenciales CG3  CE1 CT1

lineais. CG4 CT2

CT9

Comprension de a importancia de o célculo integral, calculo vectorial e de as ecuaciones CEl CT9
diferenciales para o estudo de 0 mundo fisico. CT16
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Aplicacién de os cofiecementos de cdlculo integral, calculo vectorial e de ecuaciones diferenciales. CEl CT2

CT6
CT9
CT16

Adquisicién de a capacidade necesaria para utilizar estes cofilecementos en a resolucién manual e CEl CT1

informatica de cuestions, exercicios e problemas. CT2
CT3
CT6
CT9
CT15
CT16

Contidos

Topic

Integracién en varias variables. Integral dobre sobre rectadngulos. Principio de Cavalieri. Reducién a

integrales iteradas. Integral dobre sobre rexiéns elementais. Propiedades.
Teorema de Fubini. Teorema de o cambio de variable. Caso particular de
coordenadas polares.

Integral triplo sobre unha caixa e sobre rexiéns elementais. Teorema de
Fubini. Teorema de o cambio de variable. Casos particulares: coordenadas
cilindricas e esféricas. Aplicaciéns gedmetricas e fisicas de a integral
multiple: célculo de volumes, centros de masa e momentos de inercia.

Célculo vectorial Curvas no plano e no espazo. Lonxitude de arco. Cambio de pardmetro.
Integral curvilinea ou de traxectoria con respecto & lonxitude de arco de
campos escalares. Integral curvilinea ou circulacién de campos
vectoriales. Propiedades. Teorema fundamental das integrais de lifia.
Teorema de Green no plano.

Superficies regulares. Plano tangente. Vector normal. Area dunha
superficie. Integral de superficie de campos escalares. Fluxo ou integral de
superficie de campos vectoriales. Operadores diverxencia e rotacional.
Caracterizacién de campos conservativos. Teorema de Stokes. Teorema
de Gauss.

Ecuacidns diferenciais Ecuacidns diferenciais ordinarias. Concepto de solucién. Teoremas de
existencia e unicidade para problemas de condicién inicial. Métodos de
resoluciéon de ecuacions diferenciais ordinarias de primeira orde: en
variables separables, reducibles a variables separables, homoxéneas,
lineais e reducibles a lineais. Ecuaciéns diferenciais exactas. Factores
integrantes. Ecuacidn diferencial dunha familia uniparamétrica de curvas
planas. Traxectorias ortogonales. Ecuaciéns diferenciais lineais de orde 2 e
de orde superior. Problemas de condicidn inicial. Conxuntos fundamentais.
Método de variacién de pardmetros. Método de coeficientes
indeterminados. Reducién de orde. Ecuacion de Euler. Sistemas de
ecuacions diferenciais lineais.

Métodos numéricos para problemas de valor Introducién aos métodos numéricos. Métodos de Euler e Euler mellorado.

inicial Método de Runge-Kutta de orde 4.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 32 60 92
Resolucién de problemas 22 24 46
Practicas de laboratorio 9 0 9
Exame de preguntas de desenvolvemento 3 0 3

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description
Leccién maxistral O profesor expora nas clases tedricas os contidos da materia. Os alumnos teran textos basicos de
referencia para o seguimento da materia.
Resolucién de O profesor resolvera problemas e exercicios e 0 alumno terd que resolver exercicios similares para
problemas adquirir as capacidades necesarias.

Practicas de laboratorio O profesor resolvera problemas e exercicios de forma manual e/ou mediante o uso de ferramentas
informaticas e o alumno terd que resolver exercicios similares para adquirir as capacidades
necesarias.

Atencion personalizada
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Methodologies Description

Resolucién de problemas O profesor atendera persoalmente as dubidas e consultas dos alumnos, en especial nas clases
de problemas e laboratorio e en *tutorias.

Practicas de laboratorio O profesor atendera persoalmente as dubidas e consultas dos alumnos, en especial nas clases
de problemas e laboratorio e en *tutorias.

Avaliacion

Description Qualification Evaluated
Competencess
Resolucién de problemas Realizarase probas escritas e/ou traballos. 40 CG3 CE1 CT1
CG4 CT2
CT3
CT6
CT9
CT15
CT16
Exame de preguntas de Realizarase una proba final sobre os contidos de 60 CG3 CE1 CT1
desenvolvemento toda a materia. CG4 CT2
CT3
CT9
CT15
CT16

Other comments on the Evaluation

A avaliacién continua levarase a cabo sobre os criterios anteriormente expostos. A cualificacién final do alumno serd a
mellor nota entre a obtida mediante avaliacién continua e a obtida na proba final.

Aqueles alumnos que non se acollan & avaliacién continua serdn evaluados cun exame final sobre os contidos de toda a
materia que supofierd o0 100% da nota.

A avaliacién dos alumnos en segunda convocatoria consistird nun exame sobre os contidos da asignatura que supofierd o
100% da nota.

Compromiso ético:

Espérase que 0 alumno presente un comportamento ético adecuado. En caso de detectar un comportamento non ético (por
exemplo, copia, plagio, utilizacién de aparellos electrénicos non autorizados) considerarase que o alumno non retlne os
requisitos necesarios para superar a materia. Neste caso a cualificacién global da asignatura no presente curso académico
serd de suspenso con cualificacién numérica de 0.

Bibliografia. Fontes de informacion

Basic Bibliography

Larson, R., Edwards, B.H., Calculo 2 de varias variables, 92 edicion, McGraw-Hill, 2010

Marsden, E., Tromba, A.J., Calculo Vectorial, 62 edicidn, Pearson, 2018

Rogawski, J., Calculo: varias variables, 22 edicién, Reverté, 2012

Thomas, G.B. Jr., Calculo: varias variables, 122 edicién, Addison-Wesley-Pearson Education, 2010

Garcia, A., Lépez, A., Rodriguez, G., Romero, S., de la Villa, A., Calculo Il. Teoria y problemas de funciones de varias
variables, 22 edicién, CLAGSA, 2002

Nagle, K., Saff, E.B., Snider, A.D., Ecuaciones diferenciales y problemas con valores en la frontera, 42 edicién,
Pearson Educacién, 2005

Zill, D.G., Ecuaciones Diferenciales con aplicaciones de modelado, 92 edicién, Cengage Learning, 2009

Garcia, A., Garcia, F., Lopez, A., Rodriguez, G., de la Villa, A., Ecuaciones Diferenciales Ordinarias, CLAGSA, 2006
Kincaid, D., Cheney, W., Métodos numéricos y computacion, 62 edicién, Cengage Learning, 2011
Complementary Bibliography

Recomendacions

Subjects that it is recommended to have taken before
Mateméticas: Alxebra e estatistica/V12G320V01103
Matematicas: Calculo 1/V12G320V01104

Other comments
En caso de discrepancias, prevalecera a version en castelan desta guia.
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IDENTIFYING DATA
Chemistry: Chemistry

Subject Chemistry:
Chemistry

Code V12G320V01205

Study Grado en

programme Ingenieria Eléctrica

Descriptors ECTS Credits Type Year Quadmester
6 Basic education 1st 2nd

Teaching Spanish
language Galician
English

Department

Coordinator Cruz Freire, José Manuel

Lecturers Alonso Gémez, José Lorenzo
Alvarez Alvarez, Marfa Salomé
Bolafio Garcia, Sandra
Bravo Bernéardez, Jorge
Cruz Freire, José Manuel
Gdémez Costas, Elena
Gdémez Grafa, Sergio
Lorenzo Fernandez, Paula
Moldes Moreira, Diego
Névoa Rodriguez, Ramén
Prieto Jiménez, Inmaculada
Rey Losada, Francisco Jesus
Salgado Seara, José Manuel
Sousa Castillo, Ana
Vecino Bello, Xanel

E-mail jmcruz@uvigo.es
Web http://moovi.uvigo.gal/
General This is a basic subject, common for all levels of the industrial fields studies. At the end of the course the

description  students will have a basic knowledge about the principles of general chemistry, organic chemistry and
inorganic chemistry, and its application to Industry. This knowledge will be further applied and expanded in
other areas of the studies.

Skills

Code

CG3 CG3 Knowledge in basic and technological subjects that will enable students to learn new methods and theories, and
provide them the versatility to adapt to new situations.

CE4 CE4 Ability to understand and apply the basic knowledge of general chemistry, organic chemistry and inorganic
chemistry, and their applications in engineering.

CT2 CT2 Problems resolution.

CT10 CT10 Self learning and work.

CT17 CT17 Working as a team.

Learning outcomes

Learning outcomes Competences
Knowing the chemical bases of industrial technologies. Specifically, the student will gain basic CG3 CE4 (T2
knowledge of general, organic and inorganic chemistry and their applications in engineering. This CT10
will allow the student to apply the basic concepts and fundamental laws of chemistry. Due to CT17

theoretical-practical training, the student will be able to effectively carry out lab experiments and
to solve basic chemistry exercises.

Contents

Topic

1. Atomic theory and chemical bonding 1.1 Atomic theory:
Particles of the atom: Electron, proton et neutron. Characteristics of the
atom: Atomic number and Atomic mass. Isotopes. Stability of the nucleus:
Radioactivity (natural and artificial). Evolution of the atomic theory.
1.2. Chemical bonding:
Definition. Intramolecular bonding: Covalent bonding and ionic bonding.
Polyatomic molecules: hybridization and delocalization of electrons.
Intermolecular bonding: Types of intermolecular forces.
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2. States of aggregation: Solids, gases, pure
liquids and solutions

2.1. Solid state:

Introduction. Classification of solids: amorphous solids, molecular crystals
and liquid crystals, Covalent crystals and ionic crystals.

2.2. Gaseous state:

Characteristics of the gas phase. Ideal gases: Equation of state. Real
gases: Equation of state. Properties of gases.

2.3. Liquid state:

Characteristics of the liquid phase: physical properties (density, surface
tension, viscosity). Changes of state. Phase diagram. Solutions: colligative
properties

4.Chemical equilibrium: in gas phase, acid-base-
base, redox, solubility

(4.1. Chemical equilibrium:

Concept of Equilibrium. Equilibrium Constant. Types of equilibrium. The Le
Chatelier Principe.

4.2. Acid-base Equilibrium:

Definition of acid and base. Autoionization of water. lonic Product. Concept
of pH and pOH. Strength of acids and bases: Polyprotic acids. Amphoters.
pH calculation. Acid-base titration. Buffer solutions.

4.3. Redox equilibrium:

Concept of oxidation, reduction, oxidising agent, reducing agent. Balance
of redox reactions in acid and alkaline media. Redox titration.
Electrochemical cells: basic concepts and redox potential.
Thermodynamics of electrochemical reactions: Gibbs Energy and cell
Potential. Nernst Equation. Faraday[Js Laws.

4.4 Solubility equilibrium:

Soluble salts: Hydrolysis. Sparingly soluble salts: solubility and solubility
product. Factors affecting solubility. Fractional Precipitation. Complex
Salts: Definition, properties, dissociation and importance.

5. Chemical kinetics

5.1. Basic Concepts:

Reaction Rate. Reaction Order. Kinetic Constant. Rate Equation.
5.2. Determination of the Rate Equation:

Initial rate method. Integrated Rate Laws.

5.3. Factors affecting the Reaction Rate.

6. Basic principles of Organic Chemistry

6.1. Fundamentals of Organic formulation and functional groups:

6.1.1. °Structure of the organic compounds: Alkanes, alkenes and alkynes.
Aromatic Hydrocarbons.

6.1.2. Alcohols and phenols.

6.1.3. Ethers.

6.1.4. Aldehydes and ketones.

6.1.5. Esters.

6.1.6. Carboxylic acids and derivatives.

6.1.7. Amines and nitro-compounds.

7. Basic principles of Inorganic Chemistry.

7.1. Metallurgy and the Chemistry of Metals:

Abundance of metals. Nature of the metallic bond, properties. Theory of
the Conduction Band: conducting materials, semiconductors and
superconductors. Metallurgical processes: iron and steel.

7.2. Non-metallic elements and their compounds:

General properties. Hydrogen. Carbon. Nitrogen and phosphorous. Oxygen
and sulphur. Halogens.

8. Applied Electrochemistry

8.1. Applications of the Nernst equation: Determination of pH, Equilibrium
constant, solubility product.

8.2. Electrochemical cells: types of cells. Concentration Cells. Electric
Conductivity in electrolytes. Electrolysis Cells.

8.3. Industrial Processes of electrolysis: electrodeposition (electroplating),
electrometallurgy, electrolysis chlorine[Jcaustic soda. Fuel cells.

9. Corrosion and treatment of Surfaces

9.1. Basic principles of Corrosion: the corrosion cell.

9.2. Corrosion of metals.

9.3. Corrosion rate.

9.4. Types of Corrosion.

9.5. Protection against Corrosion:

Design considerations for Corrosion protection. Cathodic protection:
sacrificial anodes and impressed current. Organic Coatings. Metallic
coatings.
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10. Electrochemical sensors 10.1. Fundamentals.

10.2. Typology and function.

10.3. Conductivity Sensors.

10.4. Potentiometric Sensors.

10.5. lon Selective electrodes. pH sensors.

10.6. Sensors for gases in solution.

10.7. Enzyme-based sensors: Biosensors.

10.8. Amperometric and voltammetric sensors.

10.9. Applications of sensors: medicine, industry, environment.

11. Petroleum and derivatives. Petrochemistry ~ 11.1. Physicochemical characteristics of petroleum (oil).

11.2. Physicochemical characteristics of natural gas.

11.3. Conditioning and uses of natural gas.

11.4. Drilling and crude oil extraction.

11.5. Fractioning of ail.

11.6. Cracking, alkylation, reforming and isomerisation of hydrocarbons.
11.7. Treatment of sulphurous compounds and refining units.

12. Carbon: Carbochemistry (12.1. Formation of carbon.

12.2. Types of carbons and their constitution.
12.3. Technological uses of carbon.

12.4. Pyrogenation of carbon.

12.5. Hyidrogenation of carbon.

12.6. Direct liquefaction of carbon. Gasification.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 32 45 77
Problem solving 10 12 22
Laboratory practical 5.4 7.6 13
Autonomous problem solving 0 25.5 25.5
Objective questions exam 1 0 1
Problem and/or exercise solving 3 0 3
Report of practices, practicum and external practices1 7.5 8.5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing

Presentation by the faculty member of the theoretical content of the subject using audiovisual
media.

Problem solving

Activity in which problems and/or exercises related to the subject will be formulated.
Students should develop appropriate solutions by applying formulas or algorithms to manage the
available information and interpret the results.

Laboratory practical

Activities of application of the theoretical background to specific situations, aimed to the acquisition
of basic skills related to the subject. Will be developed in the laboratories or computer rooms of the
center in which subject is given. Those rooms will be equipped with the necessary specialized
equipment.

Autonomous problem  Activity in which the teacher formulates problems and/or exercises related to the subject, and the

solving

student must develop the analysis and resolution in an autonomous way.

Personalized assistance

Methodologies

Description

Lecturing

Any doubt related with the contents given in the mater sessions will be clarified.

Problem solving

Any doubt related with the problems resolved in the seminars of problems will be answered.

Laboratory practical Any doubt related with the laboratory practices will be answered.

Assessment
Description Qualification Evaluated
Competencess
Autonomous Students must solve independently, and periodically submit problems or 10 CG3 CE4 CT2
problem solving exercises formulated by the faculty member. The results and the CT10

procedure followed in the execution will be evaluated.

According to current legislation, the final grade will be numeric and

between 0 and 10.
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Objective questions The purpose of these tests, which will be carried out in the date of the 40 CG3 CE4 CT10
exam official announcement of examinations, is to assess the level of

theoretical knowledge acquired by students in classroom sessions.

Written tests are multiple choices, multiple responses, in which students

can achieve a numerical score between 0 and 10, according to current

legislation.
Problem and/or The evaluation of the knowledge gained by students in seminars will be 40 CG3 CE4 CT2
exercise solving through a written exam, in the official announcement of examinations, CT10

in which the student must solve 4 or 5 problems related to the subject
under study.
The exam will be graded according to the current legislation, with a
numerical final grade between 0 and 10.
Report of practices, After each laboratory session, the student should answer an oral 10 CE4 CT17
practicum and question or prepare a detailed report including aspects such as objective
external practices and theoretical foundations, procedure followed, materials used, results
and interpretation.
The aspects considered in the evaluation are the content of the report,
the understanding of the work done, the ability of summarising, quality
of presentation, and the personal contribution.
The final score, between 0 and 10, will be the average of the marks
obtained in the various reports made and/or writing or oral test that
could be done for each practice.

Other comments on the Evaluation

The final exam, consisting of two different parts, a test-type quiz for theory content and a set of exercises, will be considered
for the final score weighting only when they were rated greater than or equal to 4. Although the average score could be
equal or greater than 5, if the qualification of any of the parts of the final exam be lower than 4, the final score will be the
lowest mark obtained in the final exam (which is the one that does not permit to calculate the average mark). The
attendance to any lab session or any seminar test means that the student is being evaluated and therefore a qualification of
Onot presented[] is no longer possible.

Those students that obtain officially the renunciation to the continuous evaluation will be evaluated by the final exam, to be
held in the official date for the two calls. The final qualification will consist of a 50% of exercises and a 50% of theory (test-
type) exam. A rate equal to or greater than 4 in both parts is necessary in order to pass the exam.

The marks of continuous evaluation (seminars test and lab experiments) and the marks of final exam higher than 5 (test
quiz or exercises) obtained in the first call will be kept for the second call.

Ethical commitment:

The student is expected to present an adequate ethical behavior. If an unethical behavior is detected (copying,
plagiarism, unauthorized use of electronic devices, and others) it is considered that the student does not meet the
requirements for passing the subject. In this case, the final grade in the current academic year will be FAIL (0.0 points).

The use of electronic devices during the assessment tests will be not permitted. Introducing an unauthorized electronic
device into the examination room, will be considered as a FAIL (0.0 points) in the current academic year.

Sources of information

Basic Bibliography

Chang, R., Quimica, Ed. McGraw Hill,

Petrucci, R. H., Herring, F.G., Madura, J.D., Bissonnette, C., Quimica General, Ed. Prentice-Hall,
Reboiras, M.D, Quimica. La ciencia bdsica, Ed. Thomsom,

Fernandez, M. R. y col., 1000 Problemas de Quimica General, Ed. Everest,

Reboiras, M.D., Problemas resueltos de de Quimica. La ciencia basica, Ed. Thomson,
Complementary Bibliography

Atkins, P. y Jones, L, Principios de Quimica. Los caminos del descubrimiento, Ed. Interamericana,
Herranz Agustin, C, Quimica para la ingenieria, Ediciones UPC,

McMurry, J.E. y Fay, R.C, Quimica General, Ed. Pearson,

Herranz Santos, M.J. y Pérez Pérez M.L., Nomenclatura de Quimica Orgdnica, Ed. Sintesis,

Quifiod, E. y Riguera, R., Nomenclatura y representacion de los compuestos orgdanicos : una guia de estudio y
autoevaluacion, Ed. McGraw Hill,

Soto Camara, J. L., Quimica Organica I: Conceptos Basicos, Ed. Sintesis,

Soto Camara, . L., Quimica Organica II: Hidrocarburos y Derivados Halogenados, Ed. Sintesis,
Ballester, A., Verdeja, L. y Sancho, J., Metalurgia Extractiva I: Fundamentos, Ed. Sintesis,
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Sancho, J. y col., Metalurgia Extractiva Il: Procesos de obtencién, Ed. Sintesis,

Rayner-Canham, G., Quimica Inorgdnica Descriptiva, Ed. Prentice-Hall,

Alegret, M. y Arben Merckoci, Sensores electroquimicos, Ediciones UAB,

Cooper, J. y Cass, T., Biosensors, Oxford University Press,

Calleja, G. y col., Introduccidn a la Ingenieria Quimica, Ed. Sintesis,

Coueret, F., Introduccion a la ingenieria electroquimica, Ed. Reverté,

Otero Huerta, E., Corrosion y Degradacion de Materiales, Ed. Sintesis,

Pingarrdn, J.M. y Sdnchez Batanero, P., Quimica Electroanalitica. Fundamentos y Aplicaciones, Ed. Sintesis,
Ramos Carpio, M. A., Refino de Petréleo, Gas Natural y Petroquimica, Ediciones UPM,

Vian Ortuno, A., Introduccion a la Quimica Industrial, Ed. Reverté,

Herrero Villén, M.A., Atienza Boronat, J.A., Nogera Murray, P. y Tortajada Genaro, L.A., La Quimica en problemas. Un
enfoque practico, Ediciones UPV,

Quifioa ,E., Cuestiones y ejercicios de quimica organica: una guia de estudio y autoevaluacion, Ed. McGraw Hill,
Llorens Molina, J.A., Ejercicios para la introduccion a la Quimica Orgdnica, Ed Tébar,

Sanchez Coronilla, A., Resoluciéon de Problemas de Quimica, Ed. Universidad de Sevilla,

Brown, L.S., Holme, T.A., Chemistry for engineering students, Brooks/Cole Cengage Learning, 3rd ed.,

Recommendations

Subjects that it is recommended to have taken before
(*)Fisica: Fisica I/V12G350V01102

(*)Matematicas: Alxebra e estatistica/V12G350V01103
(*)Matemadticas: Calculo I/V12G350V01104

Other comments
It is recommended that students have taken and passed the subject of ""Chemistry"" in second baccalaureate or,
alternatively, passed a specific test of access to the Degree.
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IDENTIFYING DATA
Ciencia e tecnoloxia dos materiais

Subject Ciencia e
tecnoloxia dos
materiais

Code V12G320V01301

Study Grao en Enxefaria

programme Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
6 Mandatory 2 1c

Teaching #EnglishFriendly
language Castelan
Galego
Department Enxefaria dos materiais, mecanica aplicada e construcién
Coordinator Figueroa Martinez, Raul
Abreu Fernandez, Carmen Maria
Lecturers Abreu Fernandez, Carmen Maria
Figueroa Martinez, Raul
Vazquez Castro, Alfonso

E-mail cabreu@uvigo.es
raulfm@uvigo.es
Web http://moovi.uvigo.gal/
General 0 obxectivo que se persegue con esta materia é iniciar ao alumno na Ciencia e Tecnoloxia dos Materiais e as

description  sUas aplicaciéns na Enxefaria.

Competencias

Code

CG3 CG3 Coflecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

CG4 CG4 Capacidade para resolver problemas con iniciativa, toma de decisidns, creatividade, razoamento critico e
capacidade para comunicar e transmitir cofiecementos, habilidades e destrezas no campo da enxefiaria industrial na
especialidade Eléctrica.

CG6 CG6 Capacidade para o manexo de especificacions, regulamentos e normas de obrigado cumprimento.

CE9 CE9 Cofiecementos dos fundamentos de ciencia, tecnoloxia e quimica de materiais. Comprender a relacién entre a
microestrutura, a sintese, o procesado e as propiedades dos materiais.

CT1 CT1 Andlise e sintese.

CT5 CT5 Xestién da informacion.

CT9 CT9 Aplicar coflecementos.

CT10 CT10 Aprendizaxe e traballo auténomos.

Resultados de aprendizaxe

Learning outcomes Competences
Comprende os conceptos fundamentais de ligazdn, estrutura e microestructura dos distintos tipos CG3 ~ CE9  CT10
de materiais

Comprende a relacién entre a microestructura do material no seu comportamento mecénico, CG3 CE9
eléctrico, térmico e magnético

Comprende o comportamento mecanico dos materiais metdlicos, cerdmicos, plasticos e compostosCG4

CG6
Cofiece como poden modificarse as propiedades mediante procesos mecanicos e tratamentos CG4 CE9 (719
térmicos
Cofiece as técnicas basicas de caracterizacién estrutural dos materiais CG3 CE9
CG6
Adquire habilidades no manexo dos diagramas e graficos CT1
CT5
Adquire habilidade na realizaciéon de ensaios CG6 CE9 CT10
Analiza os resultados obtidos e extrae conclusiéns dos mesmos CT1
CT9
E capaz de aplicar normas de ensaios de materiais CG6 CT1
CT9
Contidos
Topic
Introducién Introducién & Ciencia e Tecnoloxia de Materiais. Clasificacion dos

materiais. Terminoloxia. Orientacidns para o seguimiento da materia.
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Organizacién Cristalina.

Sélidos cristalinos e amorfos. Redes cristalinas, caracteristicas e
imperfeccidns. Transformacidns alotrdpicas.

Propiedades dos materiais. Practicas

Propiedades mecanicas, quimicas, térmicas, eléctricas e magnéticas.
Normas de ensaios de materiais.

Comportamiento a traccién y compresién. Fundamentos da rotura.
Tenacidade.

Concepto de dureza en enxefierfa. Principais métodos de ensaio.
Introduccién & Metalografia. Estructuras monofasicas e bifasicas.
Constituinte matriz e constituintes dispersos.

Planteamento, proposta e resolucién de exercicios e/ou casos practicos
relacionados con cada ensaio.

Materiais Metalicos

Solidificacién. Constitucién de aliaxes. Tamafio de gran. Principais
diagramas binarios de equilibrio. Procesado. Aceiros ao carbono:
Clasificacion e aplicaciéns. Fundiciéns. Tratamentos térmicos: Obxectivos,
fundamentos e clasificacién. Recocido, normalizado, temple e revenido.
Aleaxes non-férreas.

Materiais Plasticos e Compostos

Clasificacién en funcién da sua estrutura molecular: Termopldsticos,
termoestables e elastémeros. Propiedades e métodos de avaliacién.
Procesos de conformado. Introducién aos Materiais Compostos.

Materiais Ceramicos

Clasificacion e propiedades. Vidros e cerdmicos tradicionais. Cerdmicos
tecnoldxicos. Cementos: fases, tipos e principais aplicaciéns. Formigén

Planificacion

Class hours Hours outside the Total hours
classroom

Actividades introdutorias 1 0 1
Leccién maxistral 31 56 87
Practicas de laboratorio 16.75 18 34.75
Resolucién de problemas de forma auténoma 0 12.2 12.2
Traballo tutelado 0.5 9 9.5
Resolucién de problemas e/ou exercicios 1.5 0 1.5
Presentacién 0.25 0 0.25
Informe de practicas, practicum e practicas externas 0 2 2
Autoavaliacién 0 0.3 0.3
Exame de preguntas obxectivas 1.5 0 1.5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Actividades introdutoriasRealizase unha presentacion do curso: contidos, organizaciéon, metodoloxias a utilizar, cronograma
e sistema de avaliacidn. Saliéntase a participacion dos estudantes e o sistema de titoria

personalizada.

Leccién maxistral 0 docente expdn os contidos principais do curso, fomentando a participacién activa dos alumnos.
Resblvense exercicios e problemas tipo e tamén se faran actividades manipulativas.

Practicas de laboratorio Actividades para a aplicacién practica dos cofiecementos adquiridos nas sesiéns tedricas.
Realizanse en laboratorio con equipos especializados e de acordo coas normas aplicables.

Resolucién de Ao longo do curso, ofrecerase ao alumno un conxunto de problemas e preguntas diferentes que
problemas de forma deberan resolver por si mesmos, demostrando a capacidade de aprendizaxe e desenvolvemento do

auténoma traballo autdbnomo.

Traballo tutelado 0 profesor propora diversos traballos para realizar en pequenos grupos relacionados coa
caracterizacién de materiais empregados nos distintos &mbitos tecnoléxicos. O alumnado debe
levar a cabo unha procura bibliografica, consultar normas de ensaio e outras fontes de informacién.
Finalmente, o traballo debe ser exposto publicamente ante o profesor e o resto do alumnado

Atencion personalizada

Methodologies Description

Leccién maxistral O profesor orientara e resolverd as dubidas que poida ter o alumno en relacién cos contidos
explicados nas clases tedricas.

Practicas de laboratorio O profesor de laboratorio guiard aos alumnos no desenvolvemento das clases practicas,
aclarando as sUas dubidas e orientdndoos para lograr a mellor comprension das clases
practicas.

Traballo tutelado Durante o desenvolvemento das tarefas propostas a realizar en grupos reducidos, os

alumnos contaran coa orientacién e axuda do profesor

Tests Description
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Resolucién de problemas e/ou Os alumnos contaran co apoio do profesor para resolver as dibidas que poidan xurdir na
exercicios resolucién dos problemas propostos en clase, asi como os que se lles xurdan no seu
traballo auténomo.

Informe de practicas, 0 profesor de laboratorio guiard aos alumnos na resolucién das cuestiéns formuladas nas
practicum e précticas clases practicas e axudaralles nas dubidas que poidan xurdir na redaccién dos informes
externas practicos.

Autoavaliacién O docente desefiara as probas de autoavaliacién que o alumno deberd realizar ao longo do

curso, e guiard aos alumnos na sua realizacién, resolvendo as cuestidns técnicas que
poidan xurdir.

Avaliacion

Description Qualification Evaluated
Competencess

Practicas de laboratorio Valorarase a asistencia e participacién activa do alumno nas 1 CG3 CE9 CT1

sesidns practicas. CG6 CT9
CT10

Resolucién de Avalianse os cofiecementos adquiridos durante as sesidns 42 CG4 CE9 CT1

problemas e/ou practicas (7%) CG6 CT9

exercicios 0 exame final constard de problemas e exercicios similares aos CT10
expostos durante o curso. (35%)

Presentacién O traballo realizado en pequenos grupos sera avaliado a través da 7 CG4 CE9 CT1
sUa defensa pUblica. Terase en conta a informacién achegada, CG6 CT5
bibliografia consultada, a estrutura dos contidos, a claridade da CT10
presentacion e as respostas achegadas no debate final co
profesor e o resto do alumnado

Informe de practicas, O alumno deberd presentar un informe das sesiéns practicas que 4 CG6 CE9 CT9

practicum e practicas  incluird os resultados obtidos nos ensaios realizados asi como as

externas respostas as preguntas plantexadas.

Autoavaliacion Resolucién dos cuestionarios online propostos, que consistiran en 4 CG3 CE9 C(CT9
preguntas de verdadeiro e falso e preguntas de opcién mdltiple. CT10

Exame de preguntas Avalianse os cofiecementos adquiridos durante as sesiéns 42 CG3 CE9 C(CT1

obxectivas practicas con preguntas de resposta curta e tipo test (7%) CG4 CT5
De igual modo, no exame final incluiranse preguntas simulares CT9
relacionadas cos conceptos vistos durante o curso (35%) CT10

Other comments on the Evaluation

Avaliacidn continua: corresponde ao 30% da nota e farase durante a realizacién do curso
Exame final (proba escrita): corresponde ao 70% da nota e realizarase na data previamente establecida polo centro.

Para superar a materia: serd necesario acadar unha puntuacién minima do 40% no exame final, é dicir, 2,8/7 puntos. Se
non se alcanza este minimo, considerarase a materia como non superada e, ainda que a suma da nota do exame e a de
avaliacién continua sexa superior a 5, a nota maxima que aparecera na acta serd 4.5 puntos.

Exame de xullo (22edicion): Terase en conta a avaliacién continua (vdlida sé para 0 mesmo curso académico). O exame
terd as mesmas caracteristicas que a primeira edicién e farase na data previamente establecida polo centro. Nesta edicién
os alumnos, previa comunicacién ao profesor coa antelacién suficiente, poderan optar por avaliarse sobre a totalidade dos
contidos tedricos e practicos que supora o 100% da nota e deberadn alcanzar un minimo do 50% para superar a materia.

Renuncia avaliacion continua: Aqueles estudantes que non realicen a avaliacién continua (con autorizacién previa da
direccién da EEI) seran avaliados no exame final sobre todo o contido tedrico e practico que correspondera co 100% da nota
e acadar un minimo do 50% para superala materia.

Convocatoria extraordinaria: o exame abarcara todos os contidos teéricos e practicos da materia, o que supord 0 100%
da nota e deberd acadarse un minimo do 50% para superala materia.

Compromiso ético: espérase que o0 alumno presente un comportamento ético adecuado. En caso de detectar
comportamentos pouco éticos (copia, plaxio, uso de dispositivos electrénicos non autorizados, por exemplo), considerarase
que o alumno non cumpre 0s requisitos necesarios para superar a materia. Neste caso, a nota global deste curso académico
sera de suspenso (0,0). Non se permitird o uso de ningun dispositivo electrénico durante as probas de avaliacién a non ser
que estea expresamente autorizado. O feito de introducir un dispositivo electrénico non autorizado na sala de exames
considerarase motivo de non aprobar a materia neste curso académico e a nota global sera de suspenso (0,0).

AVISO: Se existisen discrepancias entre as distintas versidns lingiiisticas da guia prevalecera o indicado na
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version en castelan

Bibliografia. Fontes de informacion

Basic Bibliography

Callister, William, Ciencia e ingenieria de los materiales, 22, Reverté, 2016

Askeland, Donald R, Ciencia e ingenieria de materiales, 62, Cengage Learning, 2012

Shackelford, James F, Introduccidn a la ciencia de materiales para ingenieros, 72, Pearson Educacién, 2010
Complementary Bibliography

Smith, William F, Fundamentos de la ciencia e ingenieria de materiales, 52, McGraw-Hill, 2010

AENOR, Standard tests,

Montes J.M., Cuevas F.G., Cintas J., Ciencia e ingenieria de los materiales / .M. Montes, F.G. Cuevas, }. Cintas, 12,
Paraninfo, 2014

Recomendacidns
Subjects that continue the syllabus
Enxefiaria de materiais/V12G380V01504

Subjects that are recommended to be taken simultaneously
Fundamentos de sistemas e tecnoloxias de fabricacion/V12G380V01305
Mecdnica de fluidos/V12G380V01405

Termodindmica e transmisién de calor/V12G380V01302

Subjects that it is recommended to have taken before
Informatica: Informatica para a enxefiaria/V12G350vV01203
Fisica: Fisica I/V12G380V01102

Fisica: Fisica 1l/V12G380V01202

Mateméticas: Alxebra e estatistica/V12G380V01103
Matematicas: Célculo 1/V12G380V01104

Quimica: Quimica/V12G380V01205

Other comments
Para matricularse nesta materia é necesario superar ou ben matricularse de todas as materias dos cursos inferiores ao curso
en que estd situada esta materia.

En caso de discrepancia na informacién contida nesta guia entenderase que prevalece a versién editada en castelan.
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IDENTIFYING DATA

Termodinamica e transmision de calor

Subject Termodindmica e
transmision de
calor

Code V12G320V01302

Study Grao en Enxefaria

programme Eléctrica

Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 2 1c

Teaching  Casteldn

language

Depar

tment Enxefaria mecdnica, maquinas e motores térmicos e fluidos

Coordinator Santos Navarro, José Manuel

Dopazo Sanchez, José Alberto

Lecturers

E-mail

Web

General Na prdctica totalidade dos procesos industriais requirese a aplicacién dos Principios da Termodinéamica e da
description Transferencia de Calor. O cofilecemento destes principios é basico en Enxefiaria Térmica. Por exemplo, para a

realizacién dunha andlise enerxética (con determinacién do rendemento enerxético e *exergético) de sistemas
de potencia para a xeracion de electricidade (ciclo combinado con *turbina de vapor e de gas), un ciclo de
potencia mecanica, un ciclo en bomba de calor, etc. O cofiecemento de se un proceso termodinamico pode
ocorrer ou non na realidade é imprescindible para o desefio de novos procesos, asi como o cofiecemento das
maéximas prestaciéns que se poden obter nos diferentes dispositivos que compofien unha instalacién
enerxética, e cales son as causas que imposibilitan obter esas maximas prestacidons. Ademais, o estudo das
propiedades termodindmicas dos fluidos de traballo que circulan polos dispositivos, auga, aire, *refrigerantes,
gases e mestura de gases, é indispensable para analizar o comportamento dos sistemas térmicos. Asi mesmo,
o estudo do procedemento a seguir para a andlise enerxética de instalacidons enerxéticas de sistemas de
refrixeracion, acondicionamento de aire e en procesos de combustién é de gran interese.

Doutra banda, é interesante para o alumno cofiecer os mecanismos polos cales se produce a transferencia da
enerxia, principalmente debido a unha diferenza de temperaturas, centrandose en determinar a maneira e a
velocidade & que se produce ese intercambio de enerxia. Neste sentido preséntanse o tres modos de
transferencia de calor e os modelos matematicos que permiten calcular as velocidades de transferencia de
calor. Asi se pretende que os alumnos sexan capaces de expor e resolver problemas *ingenieriles de
transferencia de calor mediante o uso de ecuaciéns *algebraicas. Tamén se pretende que os alumnos cofiezan
outros métodos matematicamente mais complexos de resolucién de problemas

de transferencia de calor e saiban onde atopalos e como usalos en caso de necesitalos.

Competencias

Code

CG4

CG4 Capacidade para resolver problemas con iniciativa, toma de decisiéns, creatividade, razoamento critico e
capacidade para comunicar e transmitir cofiecementos, habilidades e destrezas no campo da enxefiaria industrial na
especialidade Eléctrica.

CG5

CG5 Cofiecementos para a realizacién de medicidns, célculos, valoraciéns, taxacions, peritaxes, estudos, informes,
planes de labores e outros traballos analogos.

CG6

CG6 Capacidade para 0 manexo de especificacidons, regulamentos e normas de obrigado cumprimento.

CG7

CG7 Capacidade para analizar e valorar o impacto social e ambiental das soluciéns técnicas.

CG11

CG11 Cofiecemento, comprensién e capacidade para aplicar a lexislacién necesaria no exercicio da profesion de
Enxefieiro Técnico Industrial.

CE7

CE7 Cofiecementos de termodindmica aplicada e transmisién de calor. Principios basicos e a sUa aplicacién &
resolucién de problemas de enxefaria.

CT2

CT2 Resolucién de problemas.

CT6

CT6 Aplicacion da informatica no dmbito de estudo.

CcT7

CT7 Capacidade para organizar e planificar.

CT19

CT9 Aplicar coflecementos.

CT10

CT10 Aprendizaxe e traballo auténomos.

CT17

CT17 Traballo en equipo.

Resul

tados de aprendizaxe

Learni

ng outcomes Competences

Paxina 43 de 187



Capacidade para cofiecer, entender e utilizar os *prinicpios e fundamentos da termodindmica CG5 CE7 CT2

aplicada CG6 CT7
CG7 CT9
CT10
CT17
Cofecer e *compreder as nociéns basicas sobre os mecanismos fisicos e os seus modos basicos de CG5 CE7 CT2
propagacién polos que se produce a transferencia de calor CG6 CT7
CG7 CT9
CGl1 CT10
CT17
Ser capaz de identificar os modos *involucradios en calquera problema *ingenieril no que se haxa CG4 CE7 C(CT2
a transferencia de calor CG5 CT7
CG6 CT9
CG7 CT10
CT17
Analizar o funcionamento de sistemas térmicos, como sistemas de bomba de calor e ciclos de CG4 CE7 CT2
refrixeracién ou ciclos de potencia, identificando compofientes, asi como os ciclos empregados CG5 CT6
para obter altas prestaciéns CG6 CT7
CG7 CT9
CGl1 CT17
Contidos
Topic

REVISION DO PRIMEIRO E SEGUNDO PRINCIPIO
DA TERMODINAMICA

PROPIEDADES DE SUSTANCIAS PURAS: MANEXO
DE TABOAS E *DIAGRAMAS

ANALISE DE SISTEMAS ABERTOS SEGUNDO A
PRIMEIRA E SEGUNDA LEI DA TERMODINAMICA
APLICACIONS DA ENXENARIA TERMODINAMICA:
CICLOS DE POTENCIA E CICLOS DE
REFRIXERACION

CONCEPTOS E PRINCIPIOS FUNDAMENTAIS DA
TRANSMISION DE CALOR

TRANSMISION DE CALOR POR CONDUCION.
CONDUCION EN REXIME PERMANENTE
*UNIDIRECCIONAL

TRANSMISION DE CALOR POR *CONVECCION:
FUNDAMENTOS E CORRELACIONS DE
*CONVECCION

TRANSMISION DE CALOR POR RADIACION:
PRINCIPIOS XERAIS. RADIACION TERMICA
APLICACIONS INDUSTRIAIS: INTERCAMBIADORES
DE CALOR

Planificacion

Class hours Hours outside the Total hours
classroom

Lecciéon maxistral 32.5 65 97.5
Practicas de laboratorio 6 0 6
Resolucién de problemas de forma auténoma 0 18.5 18.5
Resolucién de problemas 12 12 24
Resolucién de problemas e/ou exercicios 0 3 3

Exame de preguntas obxectivas 1 0 1

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente
Description

Leccién maxistral Exposicidn por parte do profesor dos contidos da materia obxecto de estudo, onde se procurara a
maxima participacion do alumno, a través da sta implicacion directa na formulacién de cuestions
e/ou problemas,

Practicas de laboratorio Experimentacion de procesos reais en laboratorio e que complementan os contidos que se
imparten na materia

Resolucién de Resolucién de problemas e/ou exercicios relacionados coa materia que o alumno levara a cabo
problemas de forma mediante a consulta da bibliografia
auténoma
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Resolucién de Resolucién de problemas e/ou exercicios relacionados coa materia que o alumno realizard en aula
problemas e/ou laboratorio. Resolveranse problemas de caracter "tipo" e/ou exemplos practicos. Salientarase
o traballo en expor métodos de resolucién e non nos resultados.

Atencidn personalizada
Methodologies Description

Leccién maxistral Formulacién de dibidas en horario de *tutorias. O alumno expord, durante o horario dedicado s
*tutorias, as dubidas concernentes aos contidos que se desenvolven na materia, e/ou exercicios
ou problemas que se expofian relativos & aplicacién dos contidos

Practicas de laboratorio Formulacién de dibidas en horario de practicas. O alumno expord, durante o horario dedicado &s
practicas, as dubidas relativas aos conceptos e desenvolvemento das citadas practicas

Resolucién de problemas Formulacién de dubidas en horario de *tutorias. O alumno expord, durante o horario dedicado 4s
*tutorfas, as dubidas concernentes aos contidos que se desenvolven na materia, e/ou exercicios
ou problemas que se expofian relativos & aplicacién dos contidos

Avaliacion
Description Qualification Evaluated
Competencess
Resolucién de Exame final escrito consistente na resolucién de problemas de 80 CG4 CE7 CT2
problemas e/ou resposta extensa, ou exercicios e/ou cuestions tedricas, relativos CG5 CT7
exercicios aos contidos da materia desenvolvida e en tempo/condiciéns CGo CT9
establecido/as polo profesor CG7 CT10
Os alumnos deben desenvolver, relacionar, organizar, xustificar e
presentar os cofiecementos que tefien sobre os contidos da
materia en respostas argumentadas.
Este exame levard a cabo nas datas fixadas pola organizacién
docente do centro
Resultados de aprendizaxe: Capacidade para cofiecer, entender e
utilizar os principios e fundamentos da *termodinamica aplicada e
a transmision de calor, argumentando as solucidns propostas
Exame de preguntas Ao longo do cuadrimestre realizaranse varias probas de 20 CG6 CE7 (T2
obxectivas seguimento. CT7
CT9
A nota correspondente &s diferentes probas de seguimento estara CT10

baseada en probas escritas
de resposta curta, incluida a prdba tipo Test.

Esta nota corresponderase coa denominacién de Avaliacién
Continua

Other comments on the Evaluation

La materia pode ser superada a través de dias modalidades:
A) Modalidade de seguimento por Avaliacion Continua.

A cualificacién final (CF) do alumno determinarase sumando os puntos obtidos no exame final (EF) e os obtidos por
avaliacién continua (AC)

Cada matricula na materia, no curso, supdén a posta a cero das cualificaciéns nas actividades de avaliacién continua obtida
en cursos anteriores

Segundo a Normativa de Avaliacién Continua, os alumnos suxeitos a Avaliaciéon Continua que se presenten a algunha
actividade avaliable recollida na Guia Docente da materia, seran considerados como "presentados" e terdselles en conta
para a cualificacién final

Para a realizacién das probas consideradas como Avaliacién Continua non se permitird ningunha clase de formulario ou
similar, nin calculadora. Estas probas de seguimento poderan ser realizadas nas horas presenciais de docencia (durante as
sesions en aula e/ou sesidns de problemas e/ou laboratorio) ao longo do curso, e en consecuencia, en calquera momento e
sen previo aviso.

A cualificacién das probas consideradas como Avaliacién Continua terdn unha validez nas ddas ediciéns do curso actual.
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B) Modalidade de renuncia a Avaliacion Continua.

Aqueles alumnos que obtefian oficialmente a renuncia & avaliacién continua, utilizando as canles previstas pola escola,
seran avaliados, nas datas oficiais fixadas polo centro, mesmo dia e hora, das dias convocatorias/ediciéns, mediante unha
avaliacién especifica.

Esta avaliacion especifica terd en conta todos os contidos impartidos na materia (teoria, problemas e practicas de
laboratorio), e supord o0 100% da nota maxima. Constara de dous partes:

1.- Proba escrita (EF), cun peso do 80% sobre a cualificacién final, idéntica ao exame final dos demais alumnos que seguen a
modalidade de avaliacién continua

2.- Unha proba especifica (AC), cun peso dun 20% sobre a cualificacién final. Esta proba especifica incluird tanto os contidos
impartidos nas sesiéns de teoria como das sesiéns practicas de laboratorio. Non se permitird ningunha clase de formulario
ou similar, nin calculadora nestas probas. Calquera evidencia deste tipo de proba considerarase avaliable e non se permitira
a sUa repeticién.

Os criterios de cualificaciéon que, a continuacion, detéllanse aplicanse a ambas as modalidades de superaciéon da materia
Criterios de cualificacién.

Non se esixird unha nota minima no exame final para sumar a correspondente nota de avaliacién continua. En calquera caso
€ necesario obter unha cualificacién final igual ou superior a 5 puntos para aprobar a materia

Nas soluciéns propostas no exame final o alumnado deberd xustificar ou argumentar todos os resultados que se propofian.
Teranse en conta o desenvolvemento explicativo empregado para chegar & solucién proposta e non se dara ningin
resultado por "sobreentendido”.

En primeira edicién da convocatoria ordinaria a cualificacién do alumnado (CF) calcularase tendo en conta o criterio:
CF = 0.2*AC + 0.8*EF
En segunda edicién da convocatoria ordinaria a cualificacién do alumnado (CF) calcularase seguindo o criterio:
CF = maximo(N1, N2),
sendo,
N1 = 0.2*AC+0.8*EF
N2 = EF

Para a segunda edicién mantéfiense a puntuacién alcanzada na Avaliacién Continua da primeira edicién (AC), de ambas as
modalidades.

Empregarase un sistema de cualificacion numérica de 0 a 10 puntos segundo a lexislacion vixente (RD 1125/2003 de 5 de
setembro, BOE de 18 de setembro)

CONVOCATORIA EXTRAORDINARIA DE FIN DE CARREIRA: poderan ter un formato de exame distinto ao detallado
anteriormente. Realizarase mediante un exame escrito no que se abordaran os aspectos mais relevantes da materia, tanto
en cuestions tedricas como a través de problemas de resolucién numérica que permitird obter o 100% da avaliacién e
deberase alcanzar un minimo do 50% para superar a materia.

Todas as probas, ben as correspondentes & Avaliacién Continua como ao Exame Final, deberdn realizarse a boligrafo ou
pluma, preferiblemente azul. Non se permitird a entrega destas probas a lapis ou a boligrafo vermello.

Non se permitird, en todas as probas, ben consideradas de avaliacién continua ou exame final, o uso de dispositivos
electrénicos tales como tablet, smartphone, portatil, etc.

Compromiso ético.

Espérase que o alumno presente un comportamento ético adecuado. En caso de detectar un comportamento non ético
(copia, plaxio, utilizacion de aparellos electrénicos non autorizados, etc.), considerarase que o alumno non retlne os
requisitos necesarios para superar a materia. Nese caso, a cualificacién global no presente curso académico sera de
suspenso (0.0).

Non se permitird a utilizacion de ningln dispositivo electrénico durante as probas de avaliacién, salvo autorizacién expresa.
O feito de introducir un dispositivo electrénico non autorizado na aula de exame sera considerado motivo de non superacién
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da materia no presente curso académico e a cualificacién global serd de suspenso (0.0).

Bibliografia. Fontes de informacion

Basic Bibliography

Cengel, Yunus y Boles, Michael, Termodinamica, 72 Edicién, McGraw-Hill, 2012

Cengel Yunus A., Boles Michael A., Thermodynamics : an engineering approach, 7th ed, McGraw-Hill, 2011

Cengel Y.A., y Ghajar A.J., Transferencia de Calor y Masa. fundamentos y aplicaciones, 42 edicién, McGraw-Hill, 2011
Cengel, Yunus A., Heat and mass transfer: a practical approach, 4th ed, McGraw-Hill, 2011

Complementary Bibliography

Cengel Y.A., Introduction to Thermodynamics and Heat Transfer, McGraw-Hill, 2008

Moran M.]. y Shapiro H.N., Fundamentos de Termodinamica Técnica, 22 edicién - castellano, Ed. Reverté, 2004
Merle C. Porter y Craig W. Somerton, Termodinamica para ingenieros, McGraw-Hill/Interamericana de Espafia, 2004
Incropera F.P. y DeWitt D.P, Introduction to Heat Transfer, 2002

Wark, K. y Richards, D.E., Termodindmica, McGraw-Hill, 2010

Kreith J. y Bohn M.S, Principios de Transferencia de Calor, 2001,

Mills A.F., Transferencia de calor, 1995

Recomendacions

Subjects that it is recommended to have taken before
Fisica: Fisica 11/V12G340V01202

Matematicas: Calculo 1/V12G340V01104

Matematicas: Célculo Il e ecuaciéns diferenciais/V12G340V01204

Other comments
Para matricularse nesta materia serd necesario ter superado ou estar matriculado de todas as materias de cursos inferiores
ao curso no que estd emprazada esta materia

Dada a limitacién de tempo da materia Termodindmica e Transmisién de Calor, recoméndase que o alumno supere a
materia Fisica Il de 12 Curso ou que tefia os cofiecementos dos Principios de la Termodindmica equivalentes.
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IDENTIFYING DATA
Mecadnica de fluidos

Subject Mecénica de
fluidos

Code V12G320vV01303

Study Grao en Enxefaria

programme Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
6 Mandatory 2 1c

Teaching Castelan

language

Department Enxefaria mecanica, maquinas e motores térmicos e fluidos
Coordinator Paz Penin, Maria Concepcién
Lépez Veloso, Marcos
Lecturers Lépez Veloso, Marcos
E-mail Ccpaz@uvigo.es
marcoslpzveloso@uvigo.es

Web
General (*)En esta guia docente se presenta informacidn relativa a la asignatura Mecanica de Fluidos de 29 curso del
description grado en Ingenieria Eléctrica para el curso 2018-2019, en el que se continla de forma coordinada un
acercamiento a las directrices marcadas por el Espacio Europeo de Educacién Superior.
En este documento se recogen las competencias genéricas que se pretende que los alumnos adquieran en
este curso, el calendario de actividades docentes previsto y la guia docente de asignatura.
La Mecanica de Fluidos describe los fendmenos fisicos relevantes del movimiento de los fluidos, describiendo
las ecuaciones generales de dichos movimientos. Este conocimiento proporciona los principios bdsicos
necesarios para analizar cualquier sistema en el que el fluido sea el medio de trabajo.
Estos principios se requieren en:
- Disefio de maquinaria hidraulica
- Centrales térmicas y de fluidos de produccién de energia convencionales y renovables.
- Lubricacién
- Sistemas de calefaccién y ventilacién, calor y frio.
- Disefio de sistemas de tuberias
- Medios de transporte: transmisién, climatizacién, sistema de escape, aerodindmica e hidrodinamica,
refrigeracion,etc
- Aerodindmica de estructuras y edificios
- Centrales térmicas y de fluidos de produccién de energia convencionales y renovables

Competencias

Code

CG4 CG4 Capacidade para resolver problemas con iniciativa, toma de decisiéns, creatividade, razoamento critico e
capacidade para comunicar e transmitir cofiecementos, habilidades e destrezas no campo da enxefiaria industrial na
especialidade Eléctrica.

CG5 CG5 Cofiecementos para a realizacién de medicidns, calculos, valoracidns, taxaciéns, peritaxes, estudos, informes,
planes de labores e outros traballos analogos.

CE8 CE8 Coflecementos dos principios basicos da mecénica de fluidos e a sta aplicacion 4 resolucién de problemas no
campo da enxefaria. Calculo de tubaxes, canais e sistemas de fluidos.

CT2 CT2 Resolucion de problemas.

CT9 CT9 Aplicar coflecementos.

CT10 CT10 Aprendizaxe e traballo auténomos.

Resultados de aprendizaxe

Learning outcomes Competences
Entender os principios basicos do movemento de *fluidos. CG4 CE8 (T2
CG5 CT9
CT10
Capacidade para calcular tubaxes e canles CG4 CE8 (T2
CG5 CT9
CT10
Capacidade para cofiecer e dominar as ferramentas coas que se abordan os problemas de fluxos CG4  CE8 CT2
de fluidos CG5 CT9
CT10
Contidos
Topic
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(*)INTRODUCION (*)1.1 Conceptos fundamentais 1.1.1 Tension de *cortadura. Lei de
*Newton1.2 Continuol.3 *Viscosidad 1.3.1 Fluidos *newtonianos e non
*newtonianosl.4 Caracteristicas dos fluxos 1.4.1 Clases de fluxos 1.4.1.1
Segundo condicidns *geométricas 1.4.1.2 Segundo condiciéns
*cinematicas 1.4.1.3 Segundo condiciéns mecanicas de contorno 1.4.1.4
Segundo a *compresibilidad 1.5 Esforzos sobre un fluido 1.5.1 Magnitudes
*tensoriales e *vectoriales 1.5.1.2 Forzas *volumétricas 5.2.2. Forzas
superficiais5.2.3. O *tensor de tensiéns.5.2.4. Concepto de presién.
Presion nun punto

(*)FUNDAMENTOS DO MOVEMENTO DE FLUIDOS (¥)

(*)3. *ANALISIS *DIMENSIONAL E SEMELLANZA  (*)3.1*INTRODUCCION 3.3 *TEOREMA *PI DE *BUCKINGHAN.

*FLUIDODINAMICA APLICACIONS3.4 GRUPOS *ADIMENSIONALES DE IMPORTANCIA NA
MECANICA DE FLUIDOS 3.4.1. Significado fisico dos nimeros
*dimensionales 3.5 SEMELLANZA 3.5.1 Semellanza parcial 3.5.2 Efecto de

escala
(*)4. MOVEMENTO *LAMINAR CON *VISCOSIDAD (*)4.1 INTRODUCION4.2.MOVEMENTO *LAMINAR PERMANENTE4.2.1
DOMINANTE Correntes de *Hagen-*Poiseuille4.2.2 En *conductos de seccién

circulard.2.3 Outras secciéns4.3 EFECTO DE LONXITUDE *FINITA DO
TUBO4.4 PERDA DE CARGA4.4.1*Coeficiente de *friccién4.5 ESTABILIDADE
DE CORRENTE *LAMINAR

(*)5. MOVEMENTO *TURBULENTO (*)5.1 INTRODUCIONS5.2 PERDA DE CARGA EN FLUXOS *TURBULENTOS EN
*CONDUCTO0S5.2.1 *Diagrama de *Nikuradse5.2.2 *Diagrama de
*Moody5.2.3 Férmulas empiricas para fluxo en *tuberias

(*)6. MOVEMENTOS DE *LIQUIDOS EN (*)6.1 INTRODUCIONG6.2 PERDAS LOCAIS6.2.1 Perda & entrada dun

*CONDUCTOS DE *SECCION *VARIABLE tubo6.2.2 Perda nun tubo a saida6.2.3 Perda por *contraccién6.2.4 Perda
por ensanche6.2.5 Perda en cébados.

(*)7. SISTEMAS DE *TUBERIAS (*)7.1 *TUBERIAS EN SERIE7.2 *TUBERIAS EN PARALELO7.3 PROBLEMA

DOS TRES *DEPOSITOS7.4 REDES DE *TUBERIAS7.5 TRANSITORIOS EN
*TUBERIAS. 7.5.1 Tempo de baleirado dun *recipiente7.5.2
Establecemento do réxime permanente nunha *tuberia7.5.3 Golpe de
*ariete

(*)8. FLUXO PERMANENTE EN CANLES (*)8.1 INTRODUCION8.2 MOVEMENTO UNIFORMES8.2.1 *Conductos
pechados usados como canles8.3 MOVEMENTO NON UNIFORMES.3.1
Resalto *hidraulico8.3.2 Transiciéns rapidas8.3.3 *Vertedero de parede
grosa8.3.4 *Compuerta8.3.5 Seccién de control

(*)9. *EXPERIMENTACION DE FLUXOS. (*)9. 1 *MEDIDORES DE *PRESION9.1.1 *Mandmetro simple9.1.2

*MEDIDORES *Manometro *Bourdon. 9.1.3 *Transductor de presién9.2 *MEDIDORES DE
VELOCIDADE9.2.1 Tubo de *Pitot9.2.2 Tubo de *Prandt9.2.3 *Anemdmetro
de *rotacion9.2.4 *Anemdmeto de fio quente9.2.5 *Anemémetro *laser-
*dopler9.3 *MEDIDORES DE FLUX09.3.1 *Medidores de presion
*diferencial: *diafragma, *venturi, *tobera de fluxo, *medidor
abacelado9.3.2 Outros tipos.

(*)PRACTICAS DE LABORATORIO (*)1 PERDIDAS DE CARGA E *MEDIDORES DE *CAUDALMedida de *caudal
con *venturimetro.Medida de *caudal con placa de *orificioCoeficiente de
*friccion.Perdas de carga en cdbados.Perdas de carga en *vélvulas.

Planificacion

Class hours Hours outside the Total hours
classroom
Lecciéon maxistral 32.5 60.5 93
Resolucién de problemas 14 33 47
Practicas de laboratorio 4 0 4
Exame de preguntas de desenvolvemento 3 0 3
Resolucién de problemas e/ou exercicios 3 0 3

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente
Description
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Leccién maxistral Se explican los fundamentos de cada tema para posterior resolucion de problemas practicos. Se
podran realizar actividades como:
Sesidén magistral
Lecturas
Revisién bibliografica
Resumen
Esquemas
Solucion de problemas
Conferencias
Presentacion oral
Resolucién de Aplicaranse os conceptos desenvolvidos de cada tema & solucién de exercicios.
problemas
Practicas de laboratorio Se aplicaran los conceptos desarrollados de cada tema a la realizacién de practicas de laboratorio.
Fundamentalmente, se realizaran actividades de experimentacién, aunque también podran
realizarse:
Casos practicos
Simulacion
Solucién de problemas
Aprendizaje colaborativo

Atencion personalizada
Methodologies Description

Practicas de laboratorio As dubidas e consultas dos alumnos seran atendidas de forma personalizada no despacho do
profesor. Os horarios de atencién publicaranse na plataforma de *Teledocencia ao do comezo do
curso.

Leccién maxistral As dubidas e consultas dos alumnos seran atendidas de forma personalizada no despacho do
profesor. Os horarios de atencién publicaranse na plataforma de *Teledocencia ao do comezo do
curso.

Resolucién de problemas As dubidas e consultas dos alumnos atenderanse de forma personalizadano despacho do
profesor. Os horarios de atencién de cada Un dos docentes indicaranse na plataforma de
Teledocencia ou na aula 6 comezo de o curso.

Avaliacion
Description Qualification Evaluated
Competencess
Exame de preguntas de Prueba escrita que podra constar de: Entre 80y 100 CG4 CE8 (T2
desenvolvemento - cuestiones tedricas CG5 CT9
-cuestiones practicas CT10
- resolucién de ejercicios/problemas
- tema a desarrollar
Resolucién de problemas e/ou Resolucién de problemas e/ou exercicios Hasta 20 CG4 CE8 (T2
exercicios propostos, que poderan incluir: CG5 CT9

- un ndmero de entregas semandis(non presencial) CT10
- resoluciéns presenciais en horario de practicas

como reforzo de temas

- Informe das actividades desenvolvidas nas

sesidns de laboratorio, resultados da

experimentacion, etc.

Other comments on the Evaluation

Compromiso ético: Espérase que o0 alumno presente un comportamento ético adecuado. No caso de detectar un
comportamento non ético (copia, plaxio, utilizacién de aparellos electrénicos non autorizados, e outros) considerarase que o
alumno non reline os requisitos

necesarios para superar a materia. Neste caso, a cualificacién global en presente curso académico serd de suspenso (0.0).

Bibliografia. Fontes de informacion

Basic Bibliography

Frank M White, Mecanica de Fluidos, VI,

Robert W. Fox, Alan T. McDonald, Introduccién a la mecanica de fluidos,

Robert L. Mott, Mecdnica de fluidos, VI,

Merle C. Potter, David C. Wiggert ; con Miki Hondzo, Tom I.P. Shih, Mecdanica de fluidos, Il
Victor L. Streeter, E. Benjamin Wylie, Keith W. Bedford, Mecdnica de fluidos, IX,

Antonio Crespo, Mecdnica de fluidos,

A. Lindn Martinez, M. Rodriguez Ferndndez, F.J. Higuera Antén, Mecanica de fluidos,
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Yunus A. Cengel, John M. Cimbala, Mecanica de fluidos : fundamentos y aplicaciones,

Elena Martin Ortega, Concepcién Paz Penin, Practicas de laboratorio de mecanica de fluidos,
Philip M. Gerhart, Richard ] Gross, , Jonh I. Hochstein, FUNDAMENTOS DE MECANICA DE FLUIDOS, ||,
Complementary Bibliography

Recomendacidns
Subjects that continue the syllabus
Mdquinas térmicas e de fluidos en centrais e enerxias renovables/V12G320V01502

Subjects that are recommended to be taken simultaneously
Termodindmica e transmisién de calor/V12G380V01302

Subjects that it is recommended to have taken before
Fisica: Fisica I/V12G380V01102

Fisica: Fisica 1l/V12G380V01202

Matematicas: Alxebra e estatistica/V12G380vV01103
Matematicas: Célculo 1/V12G380V01104

Matematicas: Célculo Il e ecuaciéns diferenciais/V12G380V01204

Other comments

Recoméndase ao alumno:

*Seguimento continuo da materia

Asistencia a clase

Dedicacién das horas de traballo persoal & materia

Requisitos: Por acordo da Comisién Permanente, para matricularse nesta materia é necesario ter superado ou ben estar
matriculado de todas as materias dos cursos inferiores ao curso no que estd emprazada esta materia.
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IDENTIFYING DATA

Basics of circuit analysis and electrical machines

Subject Basics of circuit
analysis and
electrical
machines
Code V12G320V01304
Study Grado en
programme Ingenieria
Eléctrica
Descriptors  ECTS Credits Type Quadmester
6 Mandatory 1st
Teaching
language
Department

Coordinator Gonzélez Estévez, Emilio José Antonio

Lecturers Gonzélez Estévez, Emilio José Antonio
Sueiro Dominguez, José Antonio

E-mail emilio@uvigo.es
Web http://moovi.uvigo.gal/
General (*)Os obxectivos que se perseguen nesta materia son:

description - Descricién e analise dos elementos dos circuitos eléctricos.
- Resolucién de circuitos en réxime *estacionario *sinusoidal.
- Andlise sistematica de circuitos eléctricos.
- Conceptos de potencia e enerxia asi como a stUa determinacién.
- Andlise de circuitos a partir de *teoremas.

- Fendmenos nos que se basea a conversion electromagnética de enerxia.

- Aspectos xerais comuns e tecnoléxicos das maquinas eléctricas.

Skills

Code

CG3 CG3 Knowledge in basic and technological subjects that will enable students to learn new methods and theories, and

provide them the versatility to adapt to new situations.

CE10 CE10 Knowledge and use of the principles of circuit theory and electrical machines.

CT2 CT2 Problems resolution.

CT6 CT6 Application of computer science in the field of study.

CT10 CT10 Self learning and work.

CT14 CT14 Creativity.

CT17 CT17 Working as a team.

Learning outcomes

Learning outcomes Competences
Comprise the basic appearances of the operation of the circuits and the electrical machines CE10 CT10
CT17
Know the experimental process used when it works with electrical circuits. CE10
Dominate the available current technicians for the analysis of electrical circuits CT2
CT6
Deepen in the technicians of numerical resolution of electrical circuits CT2
CT6
Know the technicians of measure of the electrical circuits CE10 CT2
CT17
Purchase skills on the process of analysis of electrical circuits CT2
CT14
Contents
Topic
SUBJECT 1. INTRODUCTION And AXIOMS 1.1 Magnitudes and units.

1.2 References of polarity.

1.3 Concept of electrical circuit.

1.4 Axioms of Kirchhoff.
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SUBJECT 2. ANALYSIS OF LINEAR CIRCUITS 2.1 Ideal Elements: definition, representation and mathematical model.
RESISTIVES 2.2 Models of real sources.
2.3 Equivalent Dipoles: conversion of sources.
2.4 Association of resistors: concept of voltage divider and current divider.
2.5 Association of sources and resistors.
2.6 Topological Concepts: knot, branch, bow and mesh.
2.7 Number and election of circular and nodal equations linearly
independent.
2.8 Analyses by meshes and knots of circuits with resistors.
2.9 Topological Transformations.
2.10 Power and energy in resistors, ideal sources and real sources.
2.11 Fundamental theorems.

SUBJECT 3. ANALYSIS OF CIRCUITS WITH 3.1 ideal Condenser: definition, representation and mathematical model.
ELEMENTS THAT STORE ENERGY 3.2 magnetic Circuits: units, magnetic flow, strength magnetomotive and
reluctance.

3.3 ideal Coil: definition, representation and mathematical model.
3.4 Association series and parallel of coils and capacitors.
3.5 Circuits with elements that store energy. Circuits RL, RC and RLC.
SUBJECT 4. ANALYSIS OF CIRCUITS IN 4.1 Forms of periodic wave and values associated: sinusoidal wave.
*SINUSOIDAL STEADY-STATE REGIME 4.2 Determination of the sinusoidal steady-state regime.
4.3 Response of the basic passive elements to sinusoidal excitations:
concept of impedance and complex admittance.
4.4 Law of Ohm and axioms of Kirchhoff in sinusoidal steady-state regime.
4.5 Association of elements.
4.6 Analyses by knots and by meshes of circuits in sinusoidal steady-state
regime.
4.7 Power and energy in sinusoidal steady-state regime. Instantaneous
power, half or active power and energy in the passive elements: coils,
capacitors, resistances and complex impedances.
4.8 Power and energy in the dipoles. Apparent power, reactive power and
complex power.
4.9 Theorem of conservation of the complex power (theorem of
Boucherot).
4.10 The power factor and his importance in the electrical systems.
Correction of the power factor.
4.11 Measurement of the active and reactive power: wattmeters and
varmeters.
4.12 Fundamental Theorems in sinusoidal steady-state regime.
SUBJECT 5: MAGNETIC ADJUSTMENTS 5.1 Magnetic joined up coils: definitions, equations of flows, own and
mutual inductances. Representations and mathematical models.
5.2 Analyses by meshes of circuits of alternating current with coils joined

up.
SUBJECT 6: 6.1 Introduction. Three-phase voltage system. Sequence of phases.
BALANCED THREE-PHASE SYSTEMS 6.2 Generators and three-phase loads: star and triangle connections.

Voltages and currents.
6.3 Equivalent transformations star-triangle.
6.4 Analyses of balanced three-phase systems. Equivalent single-phase
circuit.
6.5 Power in balanced three-phase systems. Compensation of the power
factor.

SUBJECT 7. ELECTRICAL MACHINES 7.1 Transformer and autotransformers.
7.2 Rotational electrical machines: synchronous machine, asynchronous
machine and DC machines.

PRACTICES 1. Use of lab equipments. Security requirements
2. Measures in resistive circuits.
3. Introduction to the analysis and simulation of circuits by means of
Matlab.
4. Determination of a linear model of a real coil with core of air. Real coil
with core of iron. Cycle of magnetic hysteresis.
5. Simulation of transient regime by means of Matlab.
6. Measures of active and reactive power in monophase systems.
Compensation of the power factor.

Planning
Class hours Hours outside the Total hours
classroom
Laboratory practical 20 10 30
Problem solving 10 10 20
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Autonomous problem solving 0 20 20

Lecturing 22 44 66
Essay questions exam 4 0 4
Report of practices, practicum and external practices0 10 10

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Laboratory practical It will be performed circuit assembly corresponding to the knowledges acquired in class of theory,
or it will be seen in the laboratory complementary aspects not treated in the theoretical classes.
Problem solving It will solved type problems and exercises in class of big groups and the student will have to solve

similar exercises.
Autonomous problem  The student will have to solve on his own a series of exercises and questions of the matter
solving proposed by the professor.
Lecturing The professor will explain in the classes of big groups the contents of the matter.

Personalized assistance
Methodologies Description

Problem solving The professor will attend personally the doubts and queries of the students during the tutorial hours.

Laboratory practical The professor will attend personally the doubts and queries of the students during the tutorial hours.

Assessment
Description Qualification Evaluated
Competencess
Essay They will realise a "writing final exam" that will cover the full contents of the 80 CG3 CE10 CT2
questions examsubject. CT10
CT14
Report of It will be valued positively the realisation of a memory of each one of the 20 CE10 CT2
practices, practices of laboratory that will include: objectives, procedure followed, CT6
practicum and material employed, results obtained and interpretation of them. The CT10
external realisation of practices and the presentation of the memories, form part of CT14
practices the process of continuous evaluation of the student. However, the students CT17

that have not realised the practices along the course, or wish to improve the
mark obtained, will be able to opt to realise an additional written examination
with questions regarding the development of the practices and to the
educational contents explained during them. The value of this exam is the
20% of the final mark, in the same way as the continuous evaluation.

Other comments on the Evaluation

For the second opportunity of June-July it is kept the qualification in the continuous evaluation obtained during the own
course, without prejudice that, to the equal that at the earliest opportunity of December - January,can be surpassed by the
realisation of the examination written additional that propose to this effect.

Each new enrols in the subject supposes a put to zero of the qualifications in the activities of continuous evaluation obtained
in previous courses.

Ethical commitment:

It expects that the present student a suitable ethical behaviour. In the case to detect a no ethical behaviour (copy,
plagiarism,utilisation of unauthorised electronic devices, for example) it will be considered the student does not gather the
necessary requirements to surpass the matter. In this case the global qualification in the present academic course will be of
suspense (0.0).

It will not be allowed the utilisation of any electronic device during the proofs of evaluation except with explicit permission.
The fact to enter an unauthorised electronic device in the classroom of examination will be considered reason of no surpass
the matter in the current academic course and the global qualification will be of suspense (0.0).

Responsible professor of group:
Groups

E1 (teoria and practise): EDELMIRO MIGUEZ GARCIA
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Sources of information

Basic Bibliography

A. Bruce Carson, Teoria de Circuitos, Thomson Editores, S.A.,

A. Pastor, ). Ortega, V. Parra y A. Pérez, Circuitos Eléctricos, Universidad Nacional de Educacién a Distancia.,

Suarez Creo, ). y Miranda Blanco, B.N., Maquinas Eléctricas. Funcionamiento en régimen permanente, 42 Edicién.
Editorial Térculo.,

Jesus Fraile Mora, Circuitos eléctricos, Pearson,

E. Gonzdlez, C. Garrido y ). Cidras, Ejercicios resueltos de circuitos eléctricos., Editorial Térculo,

Complementary Bibliography

Recommendations

Other comments

It is very recommended that the students have sufficient knowledge of the algebra of the complex numbers, linear algebra,
linear differential equations and have attended to the subject of Physics along the whole first course.

Requirements: To enrol in this matter it is necessary to have surpassed or be enrolled of all the matters of the inferior
courses to the course in which it is situated this matter.
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IDENTIFYING DATA
Teoria de maquinas e mecanismos

Subject Teoria de
maquinas e
mecanismos

Code V12G320V01305

Study Grao en Enxefaria

programme Eléctrica

Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 2 1c

Teaching Castelan

language

Department Enxefaria mecdnica, maquinas e motores térmicos e fluidos
Coordinator Fernandez Vildn, Angel Manuel
Lecturers Ferndndez Vildn, Angel Manuel

E-mail avilan@uvigo.es
Web http://moovi.uvigo.gal/
General Esta materia proporcionard ao alumno cofiecementos dos fundamentos basicos da Teoria de Maquinas e

description Mecanismos e a sUa aplicacién no campo da enxefiaria Mecéanica.
Achegaralle cofiecementos sobre os conceptos mais importantes relacionados coa teoria maquinas e
mecanismos. Cofiecerd e aplicard as técnicas de andlises *cinematico e dinamico para sistemas mecanicos,
tanto gréficas e analitica, como mediante a utilizacién eficaz de software de simulacién. Asi mesmo servira de
introducién a aspectos sobre maquinaria que abordara en materias de cursos posteriores da Titulacién.

Competencias

Code

CG3 CG3 Cofiecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

CG4 CG4 Capacidade para resolver problemas con iniciativa, toma de decisidns, creatividade, razoamento critico e
capacidade para comunicar e transmitir cofiecementos, habilidades e destrezas no campo da enxefiaria industrial na
especialidade Eléctrica.

CE13 CE13 Cofiecemento dos principios de teoria de maqguinas € mecanismos.

CT2 CT2 Resolucién de problemas.

CT6 CT6 Aplicacién da informatica no ambito de estudo.

CT9 CT9 Aplicar coflecementos.

CT10 CT10 Aprendizaxe e traballo auténomos.

CT16 CT16 Razoamento critico.

Resultados de aprendizaxe

Learning outcomes Competences
[ Cofiecer os fundamentos basicos da Teoria de Maquinas e Mecanismos e a sUa aplicacién na CG3 CE13 (T2
Enxefiaria Mecdnica para resolver os problemas relacionados coa devandita materia no campo da CG4 CT6
Enxefiaria Industrial. CT9
[ Cofiecer, comprender, aplicar e practicar os conceptos relacionados coa Teoria de Maquina e CT10
Mecanismos CT16

[ Cofiecer e aplicar as técnicas analises *cinematico e dindmico de sistemas mecanicos.
[] Cofiecer e utilizar eficazmente software de analise de mecanismos.

Contidos
Topic
Introducién & Teoria de maquinas e mecanismos. Introducién.
Definicién de maquina, mecanismo e cadea cinematica.
Membros e pares cinematicos.
Clasificacion.
Esquematizaciéon, modelizacion e simboloxia.
Mobilidade.
Graos de liberdade.
Sintese de mecanismos.
Andlise xeométrica de mecanismos. Introducién.
Métodos de célculo da posicion.
Ecuacions de peche de circuito.
Andlise cinematica de mecanismos. Fundamentos.
Métodos graficos.
Métodos analiticos.
Métodos matriciais.
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Andlise estatica de mecanismos. Fundamentos.
Reducién de forzas.
Método dos traballos/potencias virtuais.
Andlise dinamica de mecanismos. Fundamentos.
Dindmica xeral de maquinas.
Traballo e potencia en maquinas.
Dindmica do equilibrado.
Mecanismos de Leva. Fundamentos xerais.
Levas Planas.
Sintese de levas.
Mecanismos de transmision. Fundamentos.
Mecanismo de engrenaxes.
QOutros mecanismos.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 23 19.5 42.5
Resolucién de problemas 9.5 30 39.5
Practicas de laboratorio 18 47 65
Exame de preguntas de desenvolvemento 3 0 3

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description
Leccién maxistral Clase maxistral na que expofien os contidos tedricos.
Resolucién de Resolucién de problemas utilizando os conceptos tedricos presentados en aula.

problemas
Practicas de laboratorio Realizacién de tarefas practicas en laboratorio docente ou aula informatica

Atencidn personalizada
Methodologies Description

Leccién maxistral Realizaranse titorias de grupo ou individuais en horario de titorias, que serviran para reforzar
cofiecementos adquiridos e para tutelar traballos propostos

Resolucién de problemas Realizaranse titorias de grupo ou individuais en horario de titorias, que serviran para reforzar
cofiecementos adquiridos e para tutelar traballos propostos

Practicas de laboratorio Realizaranse titorias de grupo ou individuais en horario de titorias, que serviran para reforzar
cofiecementos adquiridos e para tutelar traballos propostos

Avaliacion
Description Qualification Evaluated
Competencess
Practicas de laboratorio Valorarase a asistencia e a participacién do alumno nas 20 CG3 CE13 (T2
practicas de laboratorio e as memorias de practica. CG4 CT6
Resultados de aprendizaxe: Avalianse todos os resultados CT9
de aprendizaxe. CT10
CT16
Exame de preguntas de Exame final/parciais enfocados aos contidos 80 CG3 CE13 (T2
desenvolvemento correspondentes impartidos durante as clases de aula e CG4 CT6
laboratorio. CT9
Resultados de aprendizaxe: Avalianse todos os resultados CT10
de aprendizaxe. CT16

Other comments on the Evaluation

A materia aprobasese se se obtén unha cualificacién igual ou maior que un 5 como nota final, da seguinte forma:A asistencia
con aproveitamento ao Laboratorio/Aula informatica, a cualificacién das memorias entregadas en cada practica e os
traballos tutelados, teran unha valoracién maxima de 2 puntos da nota final, esta cualificacién conservarase na segunda
convocatoria. Para poder ser avaliado neste apartado, a asistencia a practicas é obrigatoria.Para os alumnos que o soliciten
no prazo establecido(renuncia a avaliacién continua), existird un exame final de Laboratorio/Traballos tutelados en ambas as
convocatorias cunha valoracién maxima de 2 puntos. O exame final terd unha valoracién minima de 8 puntos da nota final.
Empregarase un sistema de cualificacion numérica de 0 a 10 puntos segundo a lexislacion vixente (RD 1125/2003 de 5 de
setembro, BOE de 18 de setembro).
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Compromiso ético: Espérase que o alumno presente un comportamento ético adecuado. En caso de detectar un
comportamento non ético (copia, plaxio, utilizacién de aparellos electrénicos non autorizados, e outros) considerarase que 0
alumno non reline os requisitos necesarios para superar a materia. Neste caso a cualificacién global no presente curso
académico sera de suspenso (0.0). Non se permitird a utilizacion de ningln dispositivo electrénico durante as probas de
avaliacién salvo autorizacién expresa. O feito de introducir un dispositivo electrénico non autorizado na aula do exame sera
considerado motivo de non superacién da materia no presente curso académico e a cualificacién global sera de suspenso
(0.0).

Bibliografia. Fontes de informacion

Basic Bibliography

Munir Khamashta, Problemas resueltos de cinematica de mecanismos planos, UPC,

Munir Khamashta, Problemas resueltos de dinamica de mecanismos planos, UPC,

Cardona, S. y Clos D., Teoria de Maquinas., UPC,

Complementary Bibliography

Garcia Prada, J.C. Castejon, C., Rubio, H., Problemas resueltos de Teoria de Maquinas y mecanismos, THOMSON,
Calero Pérez, R. y Carta Gonzélez, ).A., Fundamentos de mecanismos y maquinas para ingenieros, McGraw-Hill,
Shigley, J.E.; Uicker ].J. Jr., Teoria de Maquinas y Mecanismos, McGraw-Hill,

Herndndez A, Cinematica de mecanismos: Analisis y disefio, SINTESIS,

Lamadrid Martinez, A.; Corral Sdiz, A., Cinematica y Dindmica de Maquinas, E.T.S.I.L.T,

Mabie, Reinholtz, Mecanismos y dinamica de maquinaria, Limusa-wyley,

Nieto, j., Sintesis de Mecanismos, AC,

Erdman, A.G.; Sandor, G.N.,, Disefio de Mecanismos Analisis y sintesis, PRENTICE HALL,

Simon A.; Bataller A; Guerra .J.; Ortiz, A.; Cabrera, ).A., Fundamentos de teoria de Maquinas, BELLISCO,
Kozhevnikov SN, Mecanismos, Gustavo Gili,

Recomendacions

Subjects that continue the syllabus

Méquinas térmicas e de fluidos en centrais e enerxias renovables/V12G320V01502
Mdquinas eléctricas/V12G320vV01504

Compofientes eléctricos en vehiculos/V12G320V01902

Control de maquinas e accionamentos eléctricos/V12G320V01701

Subjects that it is recommended to have taken before
Expresién grafica: Expresion grafica/V12G380vV01101

Fisica: Fisica 1/V12G380V01102

Matematicas: Alxebra e estatistica/V12G380vV01103
Matematicas: Célculo 1/V12G380V01104

Matematicas: Célculo Il e ecuaciéns diferenciais/V12G380V01204

Other comments
Requisitos: Para matricularse nesta materia é necesario superar ou ben estar matriculado de todas as materias do primeiro
curso.

En caso de discrepancias, prevalecerd a versidn en casteldn desta guia.
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IDENTIFYING DATA
Electrical engineering

Subject Electrical
engineering

Code V12G320v01401

Study Grado en Ingenieria

programme Eléctrica

Descriptors ECTS Credits Type Year Quadmester
9 Mandatory 2nd 2nd

Teaching Spanish

language

Department

Coordinator Miguez Garcia, Edelmiro
Lecturers  Miguez Garcia, Edelmiro

E-mail edelmiro@uvigo.es
Web http://www.uvigo.es/uvigo_gl/departamentos/area_tecnologica/enxeneria_electrica.html
General The matter of Electrotechnics has like general aim complete the training of the students that go to *cursar the

description Degree of Electrical Engineering in Theory of Circuits with the end to supply him specific tools that allow him
tackle, analyse and evaluate the behaviour of the electrical circuits so much in diet *estacionario as in
transitory diet. The matter is conceived to supply knowledges, aims and competitions that are necessary to
tackle with guarantees other matters of the courses 32 and 49. For a *aprovechamiento suitable of this matter
and that do not suppose a *sobreesforzo additional for the student, would owe to have *cursado previously the
matters of Foundations of Theory of Circuits and Electrical Machines and Calculation | and Il since we will give
by given basic knowledges of both matters that serve of starting point for the development of the
Electrotechnics.

Skills

Code

CG3 CG3 Knowledge in basic and technological subjects that will enable students to learn new methods and theories, and
provide them the versatility to adapt to new situations.

CE10 CE10 Knowledge and use of the principles of circuit theory and electrical machines.

CT2 CT2 Problems resolution.

CT10 CT10 Self learning and work.

CT14 CT14 Creativity.

CT17 CT17 Working as a team.

Learning outcomes

Learning outcomes Competences
Comprise the basic appearances of the behaviour of the electrical circuits in front of a change of CG3 CE10 CT2
conditions CT10
CT14
CT17
Dominate the available current technicians for the analysis of electrical circuits *trifasicos balancedCG3 CE10  CT2
and unbalanced CT10
CT14
CT17
Know the technicians of measure and register of data in the real electrical circuits CG3 CE10 CT2
CT10
CT14
CT17
Purchase skills on the process of analysis of electrical circuits in diets of fault CG3 CE10 CT2
CT10
CT14
CT17
Contents
Topic
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SUBJECT I: CIRCUITS IN TRANSITORY DIET 0 Types of answers and diets in the linear circuits.

The aim that pretends reach with this subject is [] Methods to obtain the answer of circuits in transitory diet.
that the student know to analyse the answer of [] Linear circuits of first order.

the electrical circuits in *réximen transitory, [J Linear circuits of second order.

differentiating clearly between the permanent  [] Resolution by the method *discretizado

answer and the transitory and the identification

of the same in the circuits considering the

performance of the initial conditions and of the

sources. It begins with simple circuits of first

order, *incidiéndose on the behaviour of the

distinct elements of the circuit and the

typification of the answers. It explains also the

difference between the natural answer and the

forced, that is to say, the answer owed the initial

conditions imposed by the elements

*almacenadores of energy and the answer owed

the sources of independent excitation. It extends

the study to circuits of second order, and explain

technicians of analytical resolution and by means

of the transformed of Laplace. They enter new

technicians of resolution so much temporary

(method *discretizado) like *frecuenciales

(application of the transformed of Laplace).

SUBJECT II:CIRCUITS OF THAT TRIPHASES. 0 Introduction: Introduction: Generators, cargos and circuits triphases.
MEASURES. COMPENSATION. g Circuits triphases balanced. Tensions and intensities.
With this subject, intends that the student know [J Conversion of sources and triphases charges.

to analyze circuits triphases so much balanced  [J Analysis of circuits triphases balanced.

how unbalanced. It initiates the subject with the [J Power in circuits triphases balanced. Compensation.

basic concepts stop the analysis of circuits 0 Analysis of circuits triphases unbalanced.

balanced. It continues with the unbalanced [ Determination of the sequence of phases and measure of power and
circuits, the different methods to measure the  energy.

power and the compensation of power 0 Symmetrical components.

reactivates as well as the methods to determine

the sequence of phases. It finalizes with an

introduction to the symmetrical components.

SUBJECT Ill: ANALYSIS OF *CORTOCIRCUITOS IN  [] Introduction to the *cortocircuitos.
ELECTRICAL CIRCUITS. 0 Analysis of *cortocircuitos *trifasicos balanced.
The aim that pretends reach with this subject is [J Networks of sequence. Connection of networks of sequence.
that the student know and know to analyse the [J *Cortocircuitos Unbalanced.

different types of *cortocircuitos that can present [ Norms for the calculation of *cortocircuitos.

in circuits and electrical networks using methods

of suitable analyses to each situation as well as

know the application of norms for his

determination.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 30 60 90
Problem solving 28.8 2.88 31.68
Autonomous problem solving 0 54.32 54.32
Practices through ICT 20 20 40
Essay questions exam 9 0 9

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Lecturing The professor exposes in class of big group the contents of the matter
Problem solving In the classroom the professor resolves problems and exercises of the *temario and arouse to the

student similar exercises for his resolution with other mates.

Autonomous problem  The student will have to resolve by his account a series of exercises and questions of the matter

solving proposed by the professor.

Practices through ICT ~ The student in collaboration with other mates has to resolve diverse electrical settings using a
computer software that allow him put in practice the knowledges purchased in the classes of
classroom.

Personalized assistance
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Methodologies Description

Lecturing The doubts and questions that can arise during the classes and the personal work of the student
will be resolved well in situ or during the time of *tutorias.Also it will be possible to attention by
means of the email for the resolution of doubts.

Problem solving The doubts and questions that can arise during the classes and the personal work of the student
will be resolved well in situ or during the time of *tutorias.Also it will be possible to attention by
means of the email for the resolution of doubts.

Practices through ICT The doubts and questions that can arise during the classes and the personal work of the student
will be resolved well in situ or during the time of *tutorias.Also it will be possible to attention by
means of the email for the resolution of doubts.

Autonomous problem The doubts and questions that can arise during the classes and the personal work of the student
solving will be resolved well in situ or during the time of *tutorias.Also it will be possible to attention by
means of the email for the resolution of doubts.

Assessment
Description Qualification  Evaluated
Competencess
Essay Continuous evaluation (100%): at the end of each subject the student will make a 100 CG3 CE10 CT2
questions proof that will describe as 0 to 10 points, reaching the approved with a 5. The partial CT10
exam proofs approved are *liberatorias of the corresponding part in the final examination CT14
of the common announcements. The students that surpass all the proofs, the final CT17

note will be the average *ponderado of the partial proofs, corresponding him 25%,
40% and 35% to the subjects I, Il and Il respectively. For the students that suspend
or do not present to any or to all the partial proofs will make a final examination of
the partial no surpassed that it will describe each one of them of 0 to 10 points,
reaching the approved of each a with a 5. To surpass the matter is necessary
condition obtain a minimum of 2 points on 10 in each partial. The final note is the
result to do the average *ponderado indicated of the final notes of the partial,
surpassing the matter if said note is equal or upper to 5. The students that do not
reach the minimum of 2 points on 10 in a partial, the final note will be at most a 4.5
although the average *ponderado result upper. The students approved by partial
proofs can modify the note presenting also to the final proof. In the examination will
indicate the dates of publication of the notes and of the review.

Ethical commitment: it Expects that the present student a suitable ethical
behaviour. In the case to detect a no ethical behaviour (copy, plagiarism, utilisation
of unauthorised electronic devices, and others) will consider that the student does
not gather the necessary requirements to surpass the matter. In this case the global
qualification in the present academic course will be of suspense (0.0)

Other comments on the Evaluation
The student only has to make in the second announcement the partial no surpassed in the first. The final result calculates to
the equal that in the first announcement

Sources of information

Basic Bibliography

V.M. Parra, A. Pérez, A. Pastor, J. Ortega, Teoria de Circuitos, 1991,

E. Estévez, C. Garrido, J. Cidras, Ejercicios resueltos de circuitos eléctricos, 1999,
F. Barrero, Sistemas de Energia Eléctrica, 2004,

Complementary Bibliography

Recommendations

Subjects that continue the syllabus
Electrical installations 1/V12G320V01503
Electrical machines/V12G320V01504

Subjects that it is recommended to have taken before
Physics: Physics 1/V12G320V01102

Physics: Physics 2/V12G320V01202

Mathematics: Calculus 1/V12G320V01104

Mathematics: Calculus 2 and differential equations/V12G320V01204
Basics of circuit analysis and electrical machines/V12G320V01304
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Other comments
Requirements: To enrol in this matter is necessary to have surpassed or be enrolled of all the matters of the inferior courses
to the course in that it is *emplazada this matter.
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IDENTIFYING DATA

Fundamentos de electrdnica

Subject Fundamentos de
electrénica

Code V12G320V01404

Study Grao en Enxefaria

programme Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
6 Mandatory 2 2C

Teaching Castelan

language Galego

Department Tecnoloxia electrénica

Coordinator

Nogueiras Meléndez, Andres Augusto
Cao Paz, Ana Maria

Lecturers Cao Paz, Ana Maria
E-mail aaugusto@uvigo.gal
amcaopaz@uvigo.es
Web http://moovi.uvigo.gal/
General 0 obxectivo da materia é dotar ao estudante da formacién basica, tanto tedrica como practica, dos conceptos
description  fundamentais da electrénica analdxica e dixital

Competencias

Code

CG3 CG3 Coflecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

CE11 CE11 Cofiecementos dos fundamentos da electrénica.

CT2 CT2 Resolucién de problemas.

CT9 CT9 Aplicar coflecementos.

CT10 CT10 Aprendizaxe e traballo auténomos.

CT17 CT17 Traballo en equipo.

Resultados de aprendizaxe

Learning outcomes Competences

Entender o funcionamento dos dispositivos electrénicos basicos CE1l1l

Entender os aspectos relacionados coa interconexidn de dispositivos basicos CG3 CE1l1l

Analizar circuitos discretos CT2
CT10

Analizar e desefiar circuiitos amplificadores CG3 CT2
CT9
CT10

Manexar instrumentacién electrénica basica CT10
CT17

Analizar e desefar circuitos dixitais basicos CG3 CT2
CT9
CT10

Comprobar o funcionamento dos circuitos electrénicos CT10
CT17

Contidos

Topic

Tema 1: Introducién. Sinais e sistemas Fisica de dispositivos:

electrénicos.

Union PN. Diferenzas entre diodo ideal e diodo real. Modelos do diodo.
Manexo das follas caracteristicas. Tipos de diodos.

Tema 2: Descripcidn e andlise do funcionamento Circuitos con diodos:
dos dispositivos electrénicos basicos. Circuito recortador. Circuito limitador. Circuito rectificador. Filtro por

condensador. Deteccién de avarias.
Transistores:
Transistor bipolar. Transistores de efecto campo.

Tema 3: Concepto e célculo da polarizacién de  Amplificacién (1):
dispositivos basicos Concepto de amplificacion, pardmetros, clasificaciéon. Circuitos de

polarizacién
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Tema 4: Anélise e desefio de circuitos Amplificacion (Il):
electrénicos a partir de dispositivos basicos Modelos en pequena sinal dos transistores. Resposta en frecuencia.

Axusto:

Axusto por condensador. Axusto directo. Amplificadores multietapa.
Amplificadores de potencia.

Realimentacién:

Concepto. Influenza e vantaxes da realimentacidn negativa. Tipos de
realimentacién negativa. Oscilacion

Tema 5: Andlise, desefio
circuitos amplificadores

e aplicacién con Amplificador operacional:
Concepto. Caracteriticas. Diferenzas entre o amplificador operacional ideal
e o amplificador operacional real.
Aplicacions dos amplificadores operacionais:
Circuitos lineais e non lineais con amplificadores operacionais

Tema 6: Fundamentos e
basicos dixitais

aplicacién de circuitos  Circuitos combinacionais:
Sintese de funciéns combinacionais.
Circuitos secuenciais:
Introducién aos circuitos secuenciais

Practica 1: Introducién ao laboratorio de Uso da instrumentacién do posto de traballo
Electrénica Analdxica

Practica 2: Circuitos con diodos | Circuitos recortadores e fixadores

Practica 3: Circuitos con diodos Il Circuitos rectificadores, filtro e diodos zener.

Practica 4: Circuitos con transistores bipolares | Punto de traballo, recta de carga, medida de impedancias de entrada e

saida

Practica 5: Circuitos con transistores bipolares Il  Circuitos amplificadores

Practica 6: Amplificador Operacional Aplicacions lineais e non lineais

Practica 7: Circuitos dixit

ais Circuitos combinacionais. Contador.

Planificacion

Class hours Hours outside the Total hours
classroom

Actividades introdutorias 0 1 1

Estudo previo 0 38 38

Leccién maxistral 22.5 0 22.5
Resolucién de problemas 10 0 10
Practicas de laboratorio 14 0 14
Resolucién de problemas de forma auténoma 0 45.5 45.5
Autoavaliacién 6 9 15

Informe de practicas, practicum e practicas externas 4 0 4

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Actividades introdutorias

Toma de conciencia dos cofiecementos previos necesarios para afrontar a materia:

Con antelacién ao comezo das sesidns presenciais estara a disposicién dos alumnos unha listaxe
detallada de cofiecementos que deben de adquirir ao longo da sta formacién previa e que lle serdn
necesarios para afrontar a materia con éxito.

Estudo previo

Preparacion previa das sesiéns tedricas de aula:

Con antelacién & realizacién das sesiéns tedricas, os alumnos dispordn dunha serie de materiais
que han de preparar, pois sobre eles versaran ditas sesions.

Preparacion previa das practicas de laboratorio:

E absolutamente imprescindible que, para un correcto aproveitamento, o alumno realice unha
preparacién previa das sesiéns practicas de laboratorio, para iso fornecerdselle indicaciéns e
material especifico para cada sesién con antelacién suficiente. O alumno deberd traballar
previamente sobre o material fornecido e tamén debe ter preparados os aspectos tedricos
necesarios para abordar a sesién. Esta preparacién previa serd un elemento que se terd en conta a
hora de avaliar cada sesién practica.

Leccidon maxistral

Desenvolveranse nos horarios fixados pola direccién do centro. Consistirdn nunha exposicién por
parte do profesor de aspectos relevantes da materia que estaran relacionados cos materiais que
previamente debeu traballar o alumno. Deste xeito propiciase a participacién activa do mesmo, que
terd ocasién de expor dibidas e preguntas durante a sesién. Cando resulte oportuno ou relevante
procederase & resolucién de exemplos e/ou problemas que ilustren adecuadamente a problematica
a tratar. Na medida en que o tamafio dos grupos o permita propiciarase unha participaciéon o mais
activa posible do alumno.
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Resolucién de
problemas

Durante as sesidns de aula, cando resulte oportuno ou relevante procederase 4 resolucién de
exemplos e/ou problemas que ilustren adecuadamente a problematica a tratar. Na medida en que o
tamafo de grupo o permita propiciarase unha participacién o mais activa posible do estudante.

Practicas de laboratorio

Desenvolvésense nos horarios establecidos pola direccién do centro. As sesiéns realizasense en
grupos de dous alumnos. As sesidns estardn supervisadas polo profesor, que controlard a asistencia
e valorard o aproveitamento das mesmas.

Durante as sesiéns de practicas os alumnos realizardn actividades do seguinte tipo:

- Montaxe de circuitos.

- Manexo de instrumentacion electrénica.

- Medidas sobre circuitos.

- Calculos relativos ao montaxe e/ou medidas de comprobacion.

- Recopilacién e representacion de datos.

Ao final de cada sesién de practicas cada grupo entregara as follas de resultados correspondentes.

Resolucién de
problemas de forma
auténoma

Estudo de consolidacidon e repaso das sesidns presenciais:

Despois de cada sesién tedrica de aula o alumno deberia realizar de forma sistematica un estudo
de consolidacién e repaso onde deberian quedar resoltas todas as stas dubidas con respecto da
materia. As dubidas ou aspectos non resoltos deberd expolos ao profesor o mais axifia posible, a fin
de que este utilice estas dubidas ou cuestiéns como elemento de realimentacién do proceso de
ensino-aprendizaxe.

Atencion personalizada

Methodologies

Description

Practicas de laboratorio

Titorias: No horario de titorias os estudantes poderan acudir ao despacho do profesor para
recibir orientacién e apoio académico. Esta orientacién e apoio tamén poderad solicitarse
mediante correo electrénico, ainda que este modo de atencién é aconsellable para indicacions
e dubidas curtas de tipo puntual. Non se faran titorias o dia anterior as probas de avaliacién.

Resolucién de problemas Titorias: No horario de titorias os estudantes poderan acudir ao despacho do profesor para

de forma auténoma

recibir orientacién e apoio académico. Esta orientacién e apoio tamén podera solicitarse
mediante correo electrdnico, ainda que este modo de atencién é aconsellable para indicacions
e dubidas curtas de tipo puntual. Non se faran titorias o dia anterior as probas de avaliacién.

Avaliacion
Description Qualification Evaluated
Competencess
Autoavaliacién Avaliacién continua: 70 CG3 CEl1l CT2
CT10
Consistird na realizacién individual de 4 probas relativas a bloques
tematicos. Tres de ditas probas realizardnse por medios telematicos en
horas presenciais ao longo do cuadrimestre e a sUa correccién sera
automatica e inmediata. O Ultimo bloque de electrénica dixital, fardse ao
finalizar o cuadrimestre, na data e na aula establecidas polo centro. As
probas poderdn consistir en preguntas tipo test, preguntas de resposta
pechada e problemas de andlise con resposta numérica.
Cada proba terd unha puntuacién maxima de 10 puntos e a cualificacién
final desta avaliacién serd a media das catro probas. Para poder facer
dita media é necesario obter, alomenos, unha nota minima de 2 puntos
sobre 10.
Informe de As practicas de laboratorio avaliaranse de maneira continua (sesién a 30 CG3 CEl11l CT10
practicas, sesion). Os criterios de avaliacién son: CT17
practicum e - Unha asistencia minima do 80%

practicas externas - Puntualidade.
- Preparacién previa das practicas
- Aproveitamento da sesién
As sesidns practicas realizaranse en grupos de dous alumnos. Os
enunciados das practicas estaran a disposicién dos alumnos con
antelacion.
Os alumnos encherdn un conxunto de follas de resultados, que
entregaran a finalizacién da mesma ou no prazo previsto polo
profesorado. Estas follas servirdn para xustificar a asistencia e valorar o
aproveitamento.
A nota final de practicas serd a media das notas obtidas en cada
practica; excepto se a asistencia é inferior ao 80%, en cuxo caso, a nota
final serad de 0 puntos.
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Other comments on the Evaluation

Pautas para a mellora e a recuperacion:

No caso de que un alumno non aprobe a materia na primeira convocatoria, dispén dunha segunda convocatoria no presente
curso académico. A cualificacién final correspondente a esta segunda convocatoria obterase como resultado de sumar as
seguintes notas:

1.- A nota obtida na avaliacién das practicas de laboratorio na primeira convocatoria, cun peso do 30% da cualificacién final.

2.- A nota obtida na avaliacién dun exame final realizado nesta convocatoria que englobara contidos de toda a materia. O
peso desta nota é do 70% da cualificacidn final.

Para aprobar a materia nesta segunda convocatoria é necesario obter unha puntuacién final igual ou superior a 5 puntos.

Unha vez rematado o presente curso académico as notas obtidas no exame final perden a sla validez. A nota obtida na
avaliacién de practicas manterase durante dous cursos académicos agds que o alumno desexe facelas novamente.

Avaliacion estudantes con renuncia a avaliacion continua.

Os estudantes aos que lles foi concedida a renuncia 4 avaliacién continua terdn que realizar un exame teérico (na data
fixada pola direccién do centro) e un exame practico en laboratorio (na data que se propofia en funcién da disponibilidade
do laboratorio), sobre unha puntuacién maxima de 10 puntos cada un. A nota final serd a media de ambas as duas e para
superar a materia o estudante terd que obter, polo menos, unha nota media igual ou superior a 5 puntos

Compromiso ético.

Espérase que o alumno presente un comportamento ético axeitado. No caso de detectar un comportamento non ético
(copia, plaxio, utilizacién de aparatos electrénicos non autorizados, e outros) considerarase que o alumno non relne 0s
requisitos necesarios para superar a materia. Neste caso a cualificacién global no presente curso académico sera de
suspenso (0.0).

Bibliografia. Fontes de informacion

Basic Bibliography

Malvino, A; Bates, D.., Principios de Electrénica, 72 Edicién, McGraw-Hill, 2007

Rashid, M.H., Circuitos microelectrénicos. Andlisis y disefio, Thomson, 2002

Floyd, T.L., Fundamentos de sistemas digitales, 92 Edicidn, Pearson Prentice Hall, 2006

Alfonso Lago Ferreiro, Andrés A. Nogueiras Meléndez, Dispositivos y Circuitos Electrénicos Analdgicos: Aplicacion
practica en Laboratorio, Andavira, 2012

Complementary Bibliography

Hambley, A.R, Electrénica, 2, Prentice-Hall, 2001

Boylestad, R.L., Nashelsky, L, Electrénica: Teoria de circuitos y dispositivos electrénicos, 10, Prentice-Hall, 2009
Mandado Pérez, E, Mandado Rodriguez, Y, Sistemas Electrénicos Digitales, 10, Marcombo, 2014

Lloris Ruiz, A., Prieto Espinosa, A., Parrilla Roure, L, Sistemas Digitales, McGraw Hill, 2010

Malik, N.R, Circuitos electrénicos. Analisis, Simulacion y Disefo, Prentice-Hall, 1996

Millmann, J., Microelectrdnica. Circuitos y sistemas analdgicos y digitales, 4, Hispanon Europea, 1988

Coughlin, R.F., Driscoll, F.F, Amplificadores operacionales y circuitos integrados lineales, 5, Prentice-Hall,

Recomendacions

Subjects that are recommended to be taken simultaneously
Fundamentos de teoria de circuitos e maquinas eléctricas/V12G320vV01304

Subjects that it is recommended to have taken before
Fisica: Fisica I/V12G320V01102

Fisica: Fisica 1l/V12G320V01202

Matematicas: Célculo 1/V12G320V01104

Matematicas: Calculo Il e ecuaciéns diferenciais/V12G320V01204

Other comments
Recomendacions:

Para matricularse nesta materia é necesario ter superado ou ben estar matriculado de todas as materias dos cursos
inferiores ao curso no que estd emprazada esta materia.
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Os estudantes poderan consultar calquera dubida relativa as actividades asignadas ao grupo de traballo ao que pertencen
ou a materia vista nas horas presenciais, nas horas de titorias ou a través dos medios relacionados no apartado de Atencién
ao alumno. Os estudantes deben cumprir inexcusablemente os prazos establecidos para as diferentes actividades. Nas
diferentes probas, non teleméticas, aconséllase aos estudantes que xustifiquen todos os resultados que consigan. A hora de
puntualas non se dara ningun resultado por sobreentendido e terase en conta o método empregado para chegar a solucién
proposta.

Recoméndase, na presentacién dos diversos exercicios, non presentar faltas de ortografia e caracteres ou simbolos ilexibles,
porque afectaran & puntuacién final. Non se corrixirdn os exames aos que lle falte algunha das follas que acompafian ao
enunciado. Non se podera utilizar apuntamentos e non se permitira a utilizacién de ningln dispositivo electrénico durante as
probas de avaliacion salvo autorizacién expresa. O feito de introducir un dispositivo electrénico non autorizado na aula de
exame serd considerado motivo de non superacién da materia no presente curso académico e a cualificacién global sera de
suspenso (0.0).
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IDENTIFYING DATA

Automation and control fundamentals

Subject Automation and
control
fundamentals
Code V12G320V01405
Study Grado en
programme Ingenieria Eléctrica
Descriptors  ECTS Credits Type Year Quadmester
6 Mandatory 2nd 2nd
Teaching Spanish
language
Department

Coordinator Fernandez Silva, Celso
Armesto Quiroga, José Ignacio

Lecturers Espada Seoane, Angel Manuel
Fernandez Silva, Celso

E-mail armesto@uvigo.es
csilva@uvigo.es

Web

General This matter presents the basic concepts of the systems of industrial automation and of the methods of control,

description  considering like central elements of the same the programmable automaton and the industrial regulator,
respectively.

Skills

Code

CG3 CG3 Knowledge in basic and technological subjects that will enable students to learn new methods and theories, and
provide them the versatility to adapt to new situations.

CE12 CE12 Know the fundamentals of automation and control methods.

CT2 CT2 Problems resolution.

CT6 CT6 Application of computer science in the field of study.

CT9 CT9 Apply knowledge.

CT17 CT17 Working as a team.

CT20 CT20 Ability to communicate with people not expert in the field.

Learning outcomes

Learning outcomes Competences
Obtain a detailed and realistic vision of the current state of control and industrial automation CG3 CE12 CT6
systems. CT9

Know which are the elements that constitute an industrial automation system, how they work and CG3  CE12
how the are dimensioned.

Capacity to design and project a complete automation system. CE12 CT2
CT6
CT9
CT17
CT20

Understand the fundamentals of programmable logic controllers and their application in CE12 CT2

automating different types of industrial plants. CT6
CT9

Contents

Topic
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1. Types of control systems and methods (10C)

Introduce the student to the basic concepts regarding the automatic
control of continuous linear systems

1.1 Conceptual Introduction

1.1.1 On/Off control

1.1.2 Open loop control

1.1.3 Closed loop control

1.2 Modelling physical systems

1.2.1 Modelling using differential equations
1.3.2 Laplace Transform

1.3.3 Modelling using transfer functions
1.4 Transitory and permanent response
1.4.1 First order systems

1.4.2 Second order systems

1.5 Continuous linear controllers

1.5.1 PID regulators

1.5.2 Open-loop tuning

1.5.3 Closed-loop tuning

1.6 Examples and Exercises

2. Introduction to industrial automation(2.5C)

Introduce the student to the basic concepts regarding industrial
automation, as well as their economic and soclal relevance.

2.1 Why are industrial processes automated?

2.2 Historical evolution of automation: from controlling simple movements
to supply chain management

2.3 Economic and social aspects

2.4 Role of the Electrical Engineer

2.5 Types of automation and examples

3. Elements and devices for automation (2.5 C)

Introduce the student to the elements that are commonly used for
industrial automation

3.1 Sensors

3.1.1 Presence

3.1.2 Rotation and speed

3.1.3 Traslation

3.1.4 Encoder

3.1.4 Others: temperature, pressure, etc.
3.2 Simple actuators

3.2.1 Electrical engines

3.2.2 Cylinders

3.2.3 Pumps

3.2.4 Valves

3.2.5 Contactors

3.3 Complex actuators

3.3.1 Guides

3.3.2 Tables

3.3.3 Conveyors

3.3.4 Cranes

3.3.5 Robots and manipulators

3.3.6 Plant transport systems

3.3.7 Plant storage systems

3.4 Plant control elements

3.4.1 Industrial regulator

3.4.2 Frequency variator

3.4.3 Programmable Logic Controller
3.4.4 Control by PC

3.4.5 industrial Communications

3.5 Monitorization and management Systems
3.5.1 SCADA

3.5.2 MES
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4. Programmable Logic Controllers (2,5C)

Introduce basic concepts relative to the design and development of
automation systems based on Programmable Logic Controllers (PLC)
4.1 Basic concepts

4.1.1 Physical and logical architecture
4.1.2 Numbering systems

4.1.3 Program cycle

4.1.4 Set-up

4.1.5 Modular programming

4.2 Basic elements

4.2.1 Inputs

4.2.2 Outputs

4.2.3 Memory

4.2.4 Counters

4.2.5 Timers

4.3 Operations

4.3.1 Memory transfer

4.3.2 Combinatorial logic

4.3.3 Arithmetic

4.4 Low level languages

4.5 High level languages

4.6 Advanced functions

5. Introduction to the lenguajes and techniques
for
programming PLCs (5C)

Students learn to develop binary automation systems using a contact
diagram language

5.1 Contact diagrams concepts

5.2 Binary variables

5.3 Combinatory systems

5.4 Sequential systems

5.5 Arithmetic operations

5.6 Counters

5.7 Timers

5.8 Examples

6. Design of basic industrial automatisms (10C)

Students learn to model binary automation systems using Petri Nets and
Grafcet.

5.1 Basic principles. Modeling techniques.

5.2 Modeling using Petri Nets.

5.2.1 Definition of stages and transitions. Rules of evolution.
5.2.2 Conditional selection of alternatives.

5.2.3 Simultaneous sequences. Concurrence. Shared resource.
5.3 Implementation of Petri Nets.

5.3.1 Direct implementation

5.3.2 Normalized implementation (Grafcet)

5.4 Design of basic industrial automation systems.

5.5 Examples.

P1. Introduction to the design of systems of
control with Matlab/Simulink (2L)

Explain the basic elements of the Matlab/Simulink program as well as the
specific control blocks.

Analyse and simulate the temporal response of first and second order
continuous systems.

P2. Analysis and control of systems with Matlab
and Simulink (2L)

Analysis and simulation of linear control systems with Matlab/Simulink.

P3. Industrial regulator tuning (2L)

Determination of the parameters of a PID regulator using the methods
studied in class. Implementation in an industrial regulator connected to a
personal computer where the plant model is simulated.

P4. Implementation of a combinational system in
a PLC (2L)

Description of the PLC programming environment. Creation of projects,
hardware configuration and program editing.

Implementation of a simple combinational system using a low level
lenguaje (contacts).

P5. Implementation of a sequential system in a
PLC (2L)

Implementation of a simple sequential system using a low level language
(contacts).

P6. Analyse a complex plant for its automation
(2L)

The student will study the operation of a complex electro-pneumatic plant
and will create an input/output table. Due to the fact that the plant is
connected to a distributed periphery module, she will learn to configure it.

P7. Modelling an industrial automation system
with Petri Nets (2L)

Design a Petri Net for automating the plant analysed in the previous
practice.

P8. Implementation of an industrial automation
system (2L)

Implementation of the Petri Net modelled in the previous practice using a
graphical language (Grafcet-like).

P9. Set up of an industrial automation system
(2L)

Set up and validation of the system implemented in the previous practice.
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Planning

Class hours Hours outside the Total hours
classroom
Problem solving 0 10 10
Laboratory practical 18 27 45
Lecturing 32.5 32.5 65
Essay questions exam 3 27 30

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Problem solving The profesor will solve problems and exercises in the classroom and the students will have to
resolve similar exercises to obtain the necessary skills

Laboratory practical Concepts explained in the classroom are applied to specific situations and solved using tools
commonly found in the workplace

Lecturing Exhibition by part of the professor of the contents of the matter

Personalized assistance
Methodologies Description

Lecturing The professor will promote the participation of students in class, reserving time to resolve the topics
being discussed, as well as the previous subjects. In the case that a student requires a more
personalised attention, he should direct his doubts to the professor by sending him an e-mail
(fvazquez@uvigo.es) clearing describing his doubt and indicating his schedule preferences for an
eventual tutoring session The professor will try to resolve the doubt by e-mail and, in the case that the
answer was satisfactory for the student, will publish the doubt and the answer in Faitic (Wiki section).
If the doubt cannot be resolved by e-mail, the professor will summon to the student to a tutoring
session at a specific date/hour.

Problem solving  The professor will promote the participation of students in class, reserving time to resolve the topics
being discussed, as well as the previous subjects. In the case that a student requires a more
personalised attention, he should direct his doubts to the professor by sending him an e-mail
(fvazquez@uvigo.es) clearing describing his doubt and indicating his schedule preferences for an
eventual tutoring session The professor will try to resolve the doubt by e-mail and, in the case that the
answer was satisfactory for the student, will publish the doubt and the answer in Faitic (Wiki section).
If the doubt cannot be resolved by e-mail, the professor will summon to the student to a tutoring
session at a specific date/hour.

Laboratory The professor will promote the participation of students in class, reserving time to resolve the topics

practical being discussed, as well as the previous subjects. In the case that a student requires a more
personalised attention, he should direct his doubts to the professor by sending him an e-mail
(fvazquez@uvigo.es) clearing describing his doubt and indicating his schedule preferences for an
eventual tutoring session The professor will try to resolve the doubt by e-mail and, in the case that the
answer was satisfactory for the student, will publish the doubt and the answer in Faitic (Wiki section).
If the doubt cannot be resolved by e-mail, the professor will summon to the student to a tutoring
session at a specific date/hour.

Assessment
Description Qualification Evaluated
Competencess
Laboratory Continuous evaluation of each student's work will be assed during a 25 CE12 CT2
practical total of 9 lab sessions, scoring each session between 0 and 10 points, CT6
including the practice report. CT9
CT17
CT20
Essay questions Each final examination will include a test covering conceptual 75 CG3 CE12 CT2
exam aspects, an exercise on automatic control and a problem on Petri CT9
Nets.

Other comments on the Evaluation

For each practice session the profesor will establish specific targets/deliverables, that will include numerical results, graphics
and working solutions.The practice report will an Exercise on Faitic or a paper form that the student will have to complete
during the practice.

Evaluation of the practical sessions:

e Assistance: 3 points
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e Participation: 2 points
e Approach of the problem and of the solution: 2 points
e Correct solution: 3 points

The grade of the practices will be the weighted average of the grades obtained in all the sessions and will be saved for the
second evaluation if the student has passed then and does not decline continuous evaluation.It is not saved for other course
years.

Students that have passed the practices during the continuous evaluation will be able to pass the subject if their score in the
exam is of at least 4 points and the total is at least 5 points.

Students that have not passed the practices during the continuous evaluation or decline, will have to pass a practical
examination if they pass the final examination (5 points over 10) in any one of the two final course evaluations.

Ethical commitment: It is expected an adequate ethical behaviour of the student. In case of detecting unethical behaviour
(copying, plagiarism, unauthorized use of electronic devices, etc.) shall be deemed that the student does not meet the
requirements for passing the subject. In this case, the overall rating in the current academic year will be Fail (0.0).

Sources of information

Basic Bibliography

E.MANDADO, ].MARCOS, CELSO FERNANDEZ, J.I.ARMESTO, Autéomatas Programables y Sistemas de Automatizacion,
Marcombo, 2009

MANUEL SILVA, Las Redes de Petri en la Automatica y la Informatica, Editorial AC,

DORF, BISHOP, Sistemas de control modernos, Ed. Addison-Wesley,

Complementary Bibliography

Ogata, K., Ingenieria de control moderna, Ed. Prentice-hall,

Barrientos, Control de sistemas continuos. Problemas resueltos, Ed. Mcgraw-Hill,

Recommendations

Other comments
Requirements: To register for this module the student must have passed or be registered for all the modules of the previous
year.
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IDENTIFYING DATA
Power electronics and automatic control

Subject Power electronics
and automatic
control
Code V12G320V01501
Study Grado en
programme Ingenieria Eléctrica
Descriptors  ECTS Credits Type Year Quadmester
9 Mandatory 3rd 1st
Teaching Spanish
language
Department

Coordinator Delgado Romero, M2 Emma
Gdémez Yepes, Alejandro
Nogueiras Meléndez, Andres Augusto
Lecturers Delgado Romero, M2 Emma
Nogueiras Meléndez, Andres Augusto
E-mail aaugusto@uvigo.gal
emmad@uvigo.es
agyepes@uvigo.es

Web http://moovi.uvigo.gal/
General This subject provides the basics of power electronics and automatic control.
description

The first block provides the power electronics knowledge: basic semiconductor devices, protection and driving
of semiconductors, and power circuits connected to the AC grid.

The second block provides the automatic control knowledge: fundamental tools to analyze, simulate and
design continuous and discrete control systems, and deepens the knowledge on the industrial regulators fields.

This educational guide is a translation from the Spanish version. In case of any discrepancy, the only one valid
is the Spanish version.

Skills

Code

CG3 CG3 Knowledge in basic and technological subjects that will enable students to learn new methods and theories, and
provide them the versatility to adapt to new situations.

CE12 CE12 Know the fundamentals of automation and control methods.

CE25 CE25 Applied knowledge of power electronics.

CE26 CE26 knowledge of the principles of automatic regulation and its application to industrial automation.

CT2 CT2 Problems resolution.

CT3 CT3 Oral and written proficiency.

CT6 CT6 Application of computer science in the field of study.

CT9 CT9 Apply knowledge.

CT10 CT10 Self learning and work.

CT16 CT16 Critical thinking.

CT17 CT17 Working as a team.

Learning outcomes

Learning outcomes Competences

Applied Knowledge of power electronics CG3 CE25 CT2
CT9
CT10

Protection and control of power semiconductors devices CG3 CE25 CT2
CT6
CT9
CT10

Basic knowledge of electronic power converters connected to the electric grid and its topologies CG3  CE25 CT2
CT6
CT9
CT10
CT17
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Basic knowledge of DC/AC electronic power converters CG3 CE25 CT2

CTé
CT9
CT10
CT17

Comprise the systems of regulacién automatic realimentados CG3 CE12 CT9

CE26  CT10

Capacity to analyse continuous and discreet systems, with special attention in electrical systems CG3 CE12 (T2

CE26  CT6
CT9
CT10
CT16
CT17

Know the fundamentos of the technicians of design of regulatory discreet CG3 CE12 CT2

CE26  CT6
CT9
CT10
CT16
CT17

Know tools of simulacién of systems of control

CG3 CEl2 (T2
CE26  CT3
CT6
CT9
CT10
CT16
CT17

Capacity to use practical technicians of adjust of regulatory industrial CG3 CE12 CT2

CE26 CT3
CT6
CT9
CT10
CT16
CT17

Contents

Topic

Block 1 - Power Electronics

Subject 1.1 - Power Semiconductors Devices

Power Diodes
MOSFETs
IGBTs
Thyristors

Subject 1.2 - Protection and control of power
semiconductor devices

Thermal and electrical protections

Snubber Networks

Control circuits of MOSFET and IGBT transistors
Thyristor control circuits

Subject 1.3 - Electronic power converters coupled Single-phase and three-phase uncontrolled rectifiers

to the electrical network and their topologies

Single-phase and three-phase semi-controlled and controlled rectifiers

Subject 1.4 - DC / AC Electronic power converters Part 1

Single phase inverter
PWM modulation
Harmonics and amplitude control

Part 2

Three phase inverters

Single-phase and three-phase AC-AC converters
AC control

Laboratory Block 1 - Power Electronics Laboratory Session 1.1 - Introduction to the laboratory, analysis of measurements and

use of the simulator

Session 1.2 - Simulation of single-phase rectifier circuits

Session 1.3 - Three-phase rectification

Session 1.4 - Simulation of single-phase inverter circuits. PWM modulation.
Session 1.5 - Single phase inverter. PWM modulation.

Block 2 - Automatic Control

Subject 2.1 - Introduction to control systems

Feedback
Modeling and simulation
Continuous systems
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Subject 2.2 - Analysis of continuous-time systems Time and frequency response

Stability and robustness

Subject 2.3 - Industrial regulators Design goals

PID regulators
Practical aspects in the implementation of regulators

Subject 2.4 - Analysis of discrete-time systems  Discrete systems and Z transform

Sampling and reconstruction
Modeling and simulation
Time and frequency response
Stability and robustness

Subject 2.5 - Synthesis of regulators in discrete  Design goals

time Performance evaluation
Analytical design through the roots locus and Bode diagram
Discretization of continuous regulators
Laboratory Block 2 - Automatic Control Session 2.1 - Modeling and simulation of continuous systems
Laboratory Session 2.2 - Analysis of systems in continuous time
Session 2.3 - Industrial regulator |. Operation and parameterization.
Session 2.4 - Industrial regulator Il. Design and implementation
Session 2.5 - Simulation in discrete time. Design and digital Control.
Planning
Class hours Hours outside the Total hours
classroom
Introductory activities 0 4 4
Previous studies 0 64 64
Lecturing 36 0 36
Problem solving 16 24 40
Laboratory practical 20 0 20
Autonomous problem solving 0 52 52
Self-assessment 1 0 1
Report of practices, practicum and external practices 3 2 5
Objective questions exam 0 2 2
Essay questions exam 0 1 1

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Introductory activities

Awareness of the previous knowledge necessary to face the subject.

In advance of the start of the face-to-face sessions, students will have a detailed list of the
knowledge they must have acquired throughout their previous training, which will be necessary to
successfully complete the subject.

Previous studies

Previous preparation of the classroom theoretical sessions:

In advance of the theoretical sessions, the students will have a series of materials to prepare, since
they will cover these sessions.

Previous preparation of the practical laboratory sessions:

It is absolutely essential that, for a correct use, the student performs a prior preparation of
laboratory practice sessions. For this purpose, specific instructions and material will be provided for
each session with sufficient advance notice. The student must previously work on the materials
provided and must also have prepared the theoretical aspects necessary to address the session.
This preliminary preparation will be an element that will be taken into account when evaluating
each practical session.

Lecturing

They will be developed in the schedules fixed by the direction of the center. They will consist of an
exposition, on the part of the professors, of relevant aspects of the subject that will be related to
the materials that previously the students had to work. In this way the active participation of the
students is encouraged, who will have the opportunity to express doubts and questions during the
session. When it is timely or relevant, we will proceed to solve examples and / or problems that
adequately illustrate the problem to be treated. To the extent that the size of the groups allows it,
the most active participation possible of the students will be encouraged.

Problem solving

During the lectures, when appropriate or relevant, will proceed to solve examples and / or problems
that adequately illustrate the problem to be treated. To the extent that the size of the groups allows
it, the most active participation possible of the students will be encouraged.
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Laboratory practical

482/5000

They will be developed in the schedules fixed by the direction of the center.

The sessions will be supervised by the professors, who will control the attendance and will value the
use of them.

During the practice sessions the students will carry out activities of the following types:

- Simulation of circuits and systems

- Calculation, assembly and measurement of circuits and systems

At the end of each practice session each group will deliver the corresponding results sheets.

Autonomous problem
solving

477/5000
Study of consolidation and review of the master sessions:

After each theoretical classroom session the student should systematically carry out a consolidation
and review study, where all doubts related to the subject should be resolved. The doubts or
unresolved aspects should be exposed to the teacher as soon as possible, so that he / she uses
those doubts or questions as an element of feedback of the teaching-learning process.

Personalized assistance

Methodologies Description
Laboratory practical
Autonomous problem solving
Assessment
Description Qualification Evaluated
Competencess
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Self-assessment

All students will be evaluated continuously throughout the semester. Those
students who have been granted the waiver of continuous assessment by
the school, the procedure is detailed in the section "Waiver of continuous
assessment".

Due to the multidisciplinary character of the subject, it has been divided
into two blocks:

- Block 1 - Power electronics (EP)

- Block 2 - Automatic regulation (RA)

The evaluation of each of the blocks follows the same methodologies.
The note of each one of the blocks will be composed of:

- 20% of the internship note (see Internship report)

- 80% of theory grade, of which 20% is a continuous assessment grade
(Self-assessment) and 60% is the final exam grade (see Other)

Each of the blocks ponders in the final grade of the subject to 50%,
provided that the grade obtained in each block is approved or higher.

If one of the blocks is suspended, the final grade of the subject will be the
one obtained in said block.

If the two blocks are suspended, the final grade of the subject will be the
lowest of those obtained in the blocks.

Ordinary Calls
Ordinary calls are those of January and June / July

Theory evaluation of the power electronics block
BEP: block note

The theory evaluation note is obtained by the same method in the two calls
(January and June / July)

The theoretical contents of the Power Electronics block are evaluated in
three parts, with a score of 0 to 10 each:

- EP1: Topics 1.1 and 1.2

- EP2: Topic 1.3

- EP3: Topic 1.4

The evaluation in partial theory will be carried out during theory class
hours. It will consist of two written tests, individual and face-to-face, lasting
25 minutes (approximately) each. It will correspond to 20% of the final
grade in the block, and if approved, release the final exam.

In the partial test 1 (PEP1) the EP1 content is evaluated and in the partial
test 2 (PEP2) the EP2 content is evaluated. The tests may consist of a
combination of the following types of exercises: test questions, questions
and / or exercises.

The marks obtained in PEP1 and PEP2 will be valid for the calls of January
and June of this course.

Theory evaluation of the automatic regulation block
BRA: block note

The theory evaluation note is obtained by the same method in the two calls
(January and June / July)

The theoretical contents of the automatic regulation block are evaluated in
three parts, with a score of 0 to 10 each:

- RAL: Themes 1, 2 (content Temporal analysis, Stability, LR)

- RA2: Topics 2 (content Frequency analysis), 3 and 4 (discrete Modeling
content)

- RA3: Topics 4 and 5

The evaluation in partial theory will be carried out during theory class
hours. It will consist of two written tests, individual and face-to-face, lasting
20 minutes (approximately) each. It will correspond to 20% of the final
grade in the block, and if approved, release the final exam.

In the partial test 1 (PRA1) the content RA1 is evaluated, and in the partial
test 2 (PRA2) the content RA2 is evaluated. Both tests may consist of a
combination of the following types of exercises: test questions, questions
and / or exercises.

The marks obtained in PRAL and PRA2 will be valid for the calls of January
and June of this course.

20

CG3 CE12 CT2
CE25 CT9
CE26 CT10

CT16
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Report of practices,
practicum and
external practices

The laboratory practices will be evaluated continuously (session to session) 20
with a score of 0 to 10 each, obtaining the average grade as a laboratory

note (LEP or LRA). It will correspond to 20% of the final grade of the block.

The evaluation criteria are:

- Minimum attendance of 83% (5 of 6 practice sessions per block).

- Puntuality.

- Previous preparation of the practice.

- Delivery of requested exercises.

- Attitude and use of the session.

- Compliance with the objectives set.

The laboratory note for the calls of January and June will be LEP for the
block of Power Electronics and LRA for the block of Automatic Regulation.

The practical sessions will be carried out in groups. The statements of the
practices will be available to students in advance.

The students will fill out a set of results sheets, which they will deliver at
the end of the practice, and which will justify their attendance and allow
them to assess their use.

CG3 CE12 CT3
CE25 CT6
CE26 CT9

CT10
CT16
Cr17
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Objective questions
exam

The Final Exam is composed by the Objective questions exam and the
Essay questions exam,

This exam will be held on the date and time according to the official school
calendar, with a score of 0 to 10 points, individual and face-to-face. It will
correspond to 60% of the final grade of each block.

Power Electronics Block

It will consist of three parts EEP1, EEP2 and EEP3, with contents EP1, EP2
and EP3 respectively. Each part may consist of a combination of the
following types of exercises: test questions, questions and / or exercises.
The first part (EEP1) and the second part (EEP2) of the Final Exam are
compulsory for those students with a grade lower than 5 points in the
respective partial tests PEP1 and PEP2. Students with a grade equal to or
higher than 5 in PEP1 and / or PEP2 are exempt from submitting to EEP1
and / or EEP2, respectively, provided that in the third part of the Final Exam
(EEP3) they obtain a higher grade to zero.

The third part of the Final Exam (EEP3) is mandatory for all students.

In case of not presenting to the third part of the Final Exam (EEP3), or not
obtaining a mark superior to zero, the note of the block (BEP) is calculated
with the following formula:

BEP = LEP * 0,2 + PEP1 * 0,089 + PEP2 * 0,089

With a grade higher than zero in the third part of the Final Exam (EEP3),
the corresponding note of the block (BEP) is calculated with the following
algorithm:

If PEP1 >= 5, then TEP1 = PEP1 * 0.267;

If PEP1 < 5, then TEP1 = EEP1 * 0,178 + PEP1 * 0,089;
If PEP2 >= 5, then TEP2 = PEP2 * 0,267 ;

If PEP2 < 5, then TEP2 = EEP2 * 0,178 + PEP2 * 0,089;
TEP3 = EEP3 * 0,267

BEP = LEP * 0,2 + TEP1 + TEP2 + TEP3

Automatic Regulation Block

It will consist of three parts ERAL, ERA2 and ERA3, with contents RAL, RA2
and RA3 respectively. Each part may consist of a combination of the
following types of exercises: test questions, questions and / or exercises.

The first (ERA1) and second (ERA2) parts of the Final Exam are compulsory
for those students with a grade lower than 5 points in the respective partial
tests PRAL and PRA2. Students with a grade equal to or higher than 5 in
PRA1 and/or PRA2 are exempt from submitting to ERA1 and / or ERA2,
respectively, provided that in the third part of the Final Exam (ERA3) they
obtain a grade higher than zero.

The third part of the Final Exam (ERA3) is compulsory for all students. In
case of not attending the third part of the Final Exam (ERA3), or not
obtaining a grade higher than zero, the block mark (BRA) is calculated with
the following formula:

BRA = LRA* 0.2 + PRA1 ¥ 0.1 + PRA2 * 0.1

With a grade higher than zero in the third part of the Final Exam (ERA3),
the corresponding note of the block (BRA) is calculated with the following
algorithm:

If PRA1 >= 5, then TRA1 = PRA1 * 0.3;

If PRA1 < 5, then TRA1 = ERA1 * 0.2 + PRAL * 0.1;
If PRA2 >= 5, then TRA2 = PRA2 * 0.3;

If PRA2 < 5, then TRA2 = ERA2 * 0.2 + PRA2 *0.1;
TRA3 = ERA3 * 0.2

BRA = LRA* 0.2 + TRA1 + TRA2 + TRA3

Final Score on the Subject Act
The note of the subject act (NA), which comes from the notes in the blocks,
is calculated with the following algorithm:

If BEP >= 5 and BRA >= 5, then NA = BEP * 0.5 + BRA* 0.5
If BEP < 5 or BRA < 5, then NA = MINIMUM( BEP, BRA)

60

CG3 CE12 CT2
CE25 CT9
CE26 CT16
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Essay questions exam See the explanation on the previous point: Objective questions exam 0 CG3 CEl12 CT3
CE25 CT9
CE26 CT16

Other comments on the Evaluation
Extraordinary Calls

Students who have passed the laboratory by continuous assessment may maintain the grade previously achieved (LEP and
LRA). If they have not done the practices, they are evaluated with zero.

The Examination of the Extraordinary Convocation, to be held on the date and time according to the official calendar of the
school, will consist of a written test, with a score of 0 to 10 points, of an individual and face-to-face character. It will
correspond to 80% of the final grade of the block.

The power electronics block will consist of three parts EEP1, EEP2 and EEP3, with contents EP1, EP2 and EP3 respectively.
Each part may consist of a combination of the following types of exercises: test questions, questions and / or exercises. The
EEP note is calculated as:

EEP = EEP1 * 0.267 + EEP2 * 0.267 + EEP3 * 0.267

The automatic regulation block will consist of three parts ERA1, ERA2 and ERA3, with contents RA1, RA2 and RA3
respectively. Each part may consist of a combination of the following types of exercises: test questions, questions and / or
exercises. The ERA note is calculated as:

ERA = ERAL * 0.3 + ERA2 * 0.3 + ERA3 * (.2

The note of the minutes (NA) is calculated with the following algorithm:
BEP = LEP * 0.2 + EEP

BRA = LRA * 0.2 + ERA

If BEP> = 5 and BRA> = 5, then NA = BEP * 0.5 + BRA* 0.5

If BEP = 5, then NA = BEP * 0.5 + BRA* 0.5

If BEP

Sources of information

Basic Bibliography

Rashid, Muhamad H., Electrénica de Potencia, Pearson-Prentice Hall, 2004

Dorf, R.C., Bishop, R.H., Sistemas de Control Modernos, Addison-Wesley, 2005

Complementary Bibliography

Barrado Bautista, A. y Lazaro Blanco, A., Problemas de Electrénica de Potencia, Pearson-Prentice Hall, 2012

Moreno, L., Garrido, S., Balaguer, C., Ingenieria de Control: Modelado y Control de Sistemas Dinamicos, Ariel, 2003

Recommendations

Subjects that it is recommended to have taken before
Computer science: Computing for engineering/V12G320V01203
Mathematics: Algebra and statistics/V12G320vV01103

Mathematics: Calculus 1/V12G320V01104

Mathematics: Calculus 2 and differential equations/V12G320V01204
Fundamentals of electronics/V12G320V01404

Other comments

It is very important that the students keep updated the profile in the FAITIC platform. All communications related with this
course will be made through this platform. All individual communications will be made through the email listed in this
platform.

The students can solve doubts related with the laboratory previous activities in the personal attention hours (tutoring time),
or by any other contact procedure available in FAITIC.

The students must meet the deadlines for all the activities.
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The translations to Galician and English are for informative purposes. In case of discrepancies, the Spanish version of this
guide will prevail.

All the achieved results must be justified, in any of the exams or activities. No result will be considered valid unless an
appropriate explanation of how it was found is provided. The selected method for solving a problem is considered when

grading the solution.
When writing the solutions and answers in reports and tests, avoid spelling mistakes and unreadable symbols.
Exams lacking some of the sheets will not be graded.

Use of cell phones, notes or books is forbidden during exams.

The translations to Galician and English are for informative purposes. In case of discrepancies, the Spanish version of this
guide will prevail.
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IDENTIFYING DATA
Mdquinas térmicas e de fluidos en centrais e enerxias renovables
Subject Maquinas térmicas

e de fluidos en

centrais e enerxias

renovables

Code V12G320V01502

Study Grao en Enxefiaria

programme Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
9 Mandatory 2 2C

Teaching Castelan
language Galego
Department Enxefiaria mecanica, maquinas e motores térmicos e fluidos
Coordinator Eguia Oller, Pablo
Dopazo Sanchez, José Alberto

Lecturers
E-mail
Web
General
description

Competencias

Code

CG3 CG3 Cofiecemento en materias bdsicas e tecnolédxicas que os capacite para a aprendizaxe de novos métodos e
teorias, e os dote de versatilidade para adaptarse a novas situacions.

CG5 CG5 Cofiecementos para a realizacién de mediciéns, célculos, valoraciéns, taxacions, peritaxes, estudos, informes,
planes de labores e outros traballos analogos.

CG6 CG6 Capacidade para o0 manexo de especificacions, regulamentos e normas de obrigado cumprimento.

CG7 CG7 Capacidade para analizar e valorar o impacto social e ambiental das soluciéns técnicas.

CG11 CG11 Cofiecemento, comprensién e capacidade para aplicar a lexislacién necesaria no exercicio da profesion de
Enxefeiro Técnico Industrial.

CE27 CE27 Capacidade para o desefio de centrais eléctricas.

CE28 CE28 Cofiecemento aplicado sobre enerxias renovables.

CT2 CT2 Resolucién de problemas.

CT7 CT7 Capacidade para organizar e planificar.

CT9 CT9 Aplicar cofiecementos.

CT10 CT10 Aprendizaxe e traballo auténomos.

CT17 CT17 Traballo en equipo.

Resultados de aprendizaxe

Learning outcomes Competences
Comprender os aspectos basicos de centrais térmicas convencionais CG3 CE27 (T2
CG7 CT9
CT10
CT17
Comprender os aspectos basicos de sistemas e variables de control para maquinas térmicasen  CG3 CE27 (T2
procesos de xeracién de enerxia eléctrica CE28 CT9
CT10
CT17
Profundar nas técnicas de aproveitamento de combustibles fésiles e enerxias renovables parao  CG3 CE27 CT9
seu uso nunha central térmica CE28 CT10
CT17
Comprender os aspectos basicos da radiacion solar e o seu aproveitamento para a producién de  CG3 CE27 (T2
enerxia térmica e eléctrica CG6 CE28 CT9
CG7 CT10
CGl1 CT17
Cofiecer a base tecnoldxica sobre a que se apoian as investigaciéns mais recentes relativas ao CG3 CE27 CT2
aproveitamento de enerxias renovables, en particular para a producién de enerxia térmica CG7 CE28 CT9
CT10
CT17
Cofiecemento e desefio das maquinas de fluidos empregadas na xeracién de enerxia eléctrica CG3 CE27 CT2
CG6 CE28 CT9
CT10
CT17

Paxina 82 de 187



Cofiecemento dos diferentes tipos de xeracién de enerxia con enerxias renovables CG3 CE27 (T2

fluidodindmicas, os seus elementos e compofientes CE28 CT9
CT10
CT17
Desefio de sistemas de xeracion a partir de enerxias renovables fluidodindmicas CG3 CE27 CT2
CG5 CE28 CT7
CG6 CT9
CG7 CT10
CG11 CT17
Contidos
Topic

1. O problema enerxético. Enerxia eléctrica

1.1. A crise enerxética

1.2. Tipos de enerxia

1.3. Consumo enerxético

1.4. Unidades de enerxia e potencia

2. Socio-economia da enerxia

2.1. Ritmo de crecemento

2.2. Reservas de enerxia

2.3. Utilizacidn da enerxia

2.4. Determinacion do custo da enerxia

3. Fontes de enerxia térmica en xeracién
eléctrica

3.1. Recursos non renovables
-3.1.1.Combustibles fésiles: carbén/gas/petréleo
-3.1.2. Combustibles nucleares

3.2. Recursos renovables

-3.2.1. Biomasa

-3.2.2. Radiacién solar

-3.2.3. Xeotermia

-3.2.4. Recursos térmicos do océano

4. Centrais térmicas convencionais

4.1 Caldeiras, combustién e emisiéns

4.2. Ciclos termodindmicos de Potencia
-4.2.1. Ciclos de vapor. Ciclos rexenerativos
-4.2.2. Ciclos de gas e ciclos combinados
-4.2.3. Coxeneracién

-4.3.4. Equipos auxiliares

5. Centrais nucleares

5.1. Teoria basica de reaccidns nucleares
5.2. Tipos de reactores nucleares

5.3. Refrixeracién e equipos auxiliares
5.4. Ciclos termodindmicos de potencia
5.5. Residuos radiactivos

6. Centrais solares

6.1. Radiacion solar

6.2. Potencial de enerxia solar
6.3. Captadores de enerxia solar
6.4. Centrais termo-solares

7.- Introducién &s maquinas de fluidos

7.1. Clasificacién.
7.2. Elementos caracteristicos das maquinas de fluidos

8.- Teoria xeral de turbomagquinas hidraulicas

Teoria ideal unidimensional de turbomaquinas hidraulicas. Ec. EULER
8.2. Potencias e rendementos.
8.3. Semellanza en turbomdquinas.

9.- Introducion as turbinas hidraulicas

9.1. Introducién e elementos fundamentais. Curvas Caracteristicas
9.2. Turbinas de Accidn.- Pelton

9.3. Turbinas Radiais.- Francis

9.4. Turbinas Axiais.- Hélice, Kaplan, Bulbo...

10.- Fundamentos de Centrais hidraulicas

10.1. Introducién e elementos fundamentais
10.2. Tipos de centrais e funcionamento

11.- Fundamentos de Enerxia edlica

11.1. Introducién e tipos de aeroturbinas

11.2. Caracteristicas do vento, datos meteoroldxicos e potencial edlico.
11.3. Aerodindmica de turbinas de eixo horizontal. Perfis NACA

11.4. Curvas caracteristicas.

12.- Fundamentos de Enerxia do mar

12.1. A enerxia undimotriz
12.2. A enerxia maremotriz

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 52 78 130
Traballo tutelado 3 8 11
Practicas de laboratorio 4 0 4
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Presentacién 1 0 1
Eventos cientificos 0 2 2
Saidas de estudo 0 4 4
Seminario 12 0 12
Resolucién de problemas 4 51 55
Resolucién de problemas e/ou exercicios 2 0 2
Resolucién de problemas e/ou exercicios 4 0 4

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Leccidon maxistral

Exposicién por parte do profesor dos contidos da materia obxecto de estudo.

Traballo tutelado

Actividade encamifiada a desenvolver exercicios baixo as directrices e supervisién do profesor.
Pode estar vinculado o seu desenvolvemento con actividades auténomas do estudante. Actividade
en grupo e/ou individual.

Practicas de laboratorio Experimentacion de procesos reais en laboratorio que complementan os contidos da materia.

Presentacion

Exposicién publica en Aula do traballo tutelado

Eventos cientificos

Asistencia a conferencias, seminarios ou exposicions relacionadas cos contidos da materia

Saidas de estudo

Saidas de estudo para ver instalacions reais que sexan exemplos do contido da materia

Seminario Titorias por parte do profesor en relacién as actividades de traballos tutelados
Resolucién de Resolucién de problemas tanto en clase como externamente de forma auténoma polos alumnos
problemas

Atencion personalizada

Methodologies Description
Traballo tutelado
Practicas de laboratorio
Presentacién
Resolucién de problemas
Seminario
Tests Description
Resolucién de problemas e/ou exercicios
Resolucién de problemas e/ou exercicios
Avaliacion
Description Qualification Evaluated
Competencess
Leccién maxistral Valdrase a atencién do alumno na clase e o seu aproveitamento 5 CG3 CE27 CT2
continuo e progresivo da materia. Puntdanse as respostas dos CG5 CE28
alumnos as preguntas feitas polo profesor ase como as preguntas CG6
interesantes que fan os alumnos CG7
CG1l1
Traballo tutelado Valdrase e puntlase a calidade dos traballos que presentan os 5 CG3 CE27 (T2
alumnos a proposta do profesor CG5 CE28 CT7
CG6 CT9
CG7 CT10
CG1l1 CT17
Practicas de Valdrase a implicacién do alumno na realizacién das practicas e a 5 CG3 CE27 CT9
laboratorio sUa capacidade para aplicar os contidos tedricos na realizacién CG6 CE28 C(T10
das practicas experimentais CT17
Presentacién Valdranse as capacidades do alumno para expofier de forma 5 CG3  CE27
concisa e clara o traballo tutelado CG5 CE28
Resolucién de Valdrase a capacidade do alumno para atopar soluciéns ds 5 CG3 CE27 (T2
problemas problemas e exercicios que se prantexen CG5 CE28 CT7
CG6 CT10
CG7 CT17
CG11
Resolucién de Valéranse os cofiecementos do alumno da teorfa vista durante o 20 CG3 CE27 CT12
problemas e/ou curso CG5 CE28 CT9
exercicios CT10
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Resolucién de Valdrase a capacidade do alumno de aplicar os cofiecementos 55 CG3 CE27 (T2
problemas e/ou tedricos 4 resolucién de problemas CG5 CE28 CT9
exercicios CT10

Other comments on the Evaluation

Exame final: representa o 70% da nota da materia, excepto para os alumnos que renuncien & avaliacién continua, nese caso
representard o 100% da calificacién. Si o alumno participa nalgunha das probas de avaliacién continua ou no exame final,
considerase ao alumno como presentado & materia.

A metodoloxia de as probas finais da segunda convocatoria seran do mesmo tipo que as probas finais da primeira
convocatoria. As notas da avaliacion continua serdn as obtidas polo alumno na primeira convocatoria.

Compromiso ético: Espérase que o alumno presente un comportamento ético adecuado. No caso de detectar un
comportamento non ético (copia, plaxio, utilizacién de aparellos electrénicos non autorizado, e outros) considérase que o
alumno non reline os requisitos necesarios para superar a materia. Neste caso a calificacién global no actual curso
académico serd de suspenso (0.0).

Bibliografia. Fontes de informacion

Basic Bibliography

Complementary Bibliography

Yunus Cengel y Michael Boles, Fundamentos de termodinamica, 6-7,

Merle Potter, Termodinamica para ingenieros,

ASINEL, Ciclos termodinamicos en centrales térmicas convencionales y nucleares,
Tusla, Combined-cycle gas &amp;amp;amp; steam turbine power plants,

Madrid, Centrales de energias renovables : generacidén eléctrica con energias renovables,
C. Mataix, Turbomdquinas hidraulicas,

C. Mataix, Mecanica de fluidos y Maquinas hidraulicas,

Aglero Soriano, Mecanica de fluidos incompresibles y turbomdquinas hidratilicas,
Adelardo de Lamadrid, Maquinas hidraulicas, turbinas pelton, bombas centrifugas,
CIEMAT, Principios de conversion de la energia edlica,

Recomendacions

Subjects that continue the syllabus

Centrais eléctricas/V12G320V01702

Xeracién eléctrica con enerxias renovables/V12G320V01801

Subjects that it is recommended to have taken before
Fisica: Fisica 1/V12G320V01102

Fisica: Fisica 11/V12G320v01202

Matematicas: Célculo 1/V12G320V01104

Matematicas: Calculo Il e ecuaciéns diferenciais/V12G320V01204
Mecénica de fluidos/V12G320V01303

Termodindmica e transmisién de calor/V12G320V01302

Other comments
Requisitos: Para matricularse nesta materia € necesario ter superado ou ben estar matriculado de todas as materias dos
cursos inferiores ao curso no que estd emprazada esta materia.
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IDENTIFYING DATA
Instalacions eléctricas |

Subject Instalaciéns
eléctricas |

Code V12G320V01503

Study Grao en Enxefiaria

programme Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
6 Mandatory 3 1c

Teaching Castelan

language

Department Enxefiaria eléctrica
Coordinator Novo Ramos, Bernardino
Lecturers Novo Ramos, Bernardino

E-mail bnovo@uvigo.es
Web http://moovi.uvigo.gal/
General Esta materia presenatara aos alumnos a aparamenta basica necesaria para o desefio e implementacién das

description instalaciéns eléctricas. Outros cofiecementos como simboloxia eléctrica, escritura e lectura de planos
eléctricos e luminotecnia tamén seran cubertos nesta materia. Por definilo doutra maneira, en Instalacions |
ensinanse as pezas para que en Instalaciéns Il méntese o puzzle ( calculo da instalacién).

Competencias

Code

CG3 CG3 Cofiecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

CE21 CE21 Capacidade para o calculo e desefio de instalacions eléctricas de baixa e media tension.

CE22 CE22 Capacidade para o calculo e desefio de instalacions eléctricas de alta tension.

CT2 CT2 Resolucién de problemas.

CT6 CT6 Aplicacién da informatica no ambito de estudo.

CT10 CT10 Aprendizaxe e traballo auténomos.

CT17 CT17 Traballo en equipo.

Resultados de aprendizaxe

Learning outcomes Competences

[ Comprender os aspectos basicos da constituciéon e funcionamento das proteccidns eléctricas CG3 CE21 CT6
CT10
CT17

[ Cofiecer o proceso experimental utilizado para a *caracterizacidn as distintas protecciéns CG3 CE21 CT2
CT17

[ Cofiecer as aplicaciéns industriais dos distintos tipos de maquinas eléctricas CG3 CT6
CT10

0 Cofiecer a diferenza entre as protecciéns de *BT, *MT e *AT. CG3 CE22 CT10
CT17

Contidos

Topic

Introducién as instalaciéns industriais. Xeneralidades

Diferenciacién entre mando, control e proteccién
Simbologia e esquemas eléctricos
Dispositivos xerais de mando e proteccién. Normativa
Seccionador
Fusible
Interruptor.
Interruptor automatico ou Disyuntor
Relé térmico
Contactor
Proteccién diferencial.
Selectividade Diferencial, sobrecarga, curtocircuito
Amperimétrica
Cronométrica
Léxica
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Cables eléctricos Normativa
Caracteristica técnicas.
lllamentos
Nomenclatura
Utilizacién
Comportamento dos cables ante o lume
Fundamentos basicos de luminotécnia Magnitudes fundamentais
Tipos de luminarias. Deslumbramento.
Diagramas de distribucién luminosa
Graos de iluminacion.
Calculos basicos de iluminacion.
Normativa
Proteccion de sistemas de potencia. Caracteristicas dos sistemas de proteccion
Equipos e zonas de proteccion
Cddigos ANSI-CEI
Transformadores de medida e proteccion
Proteccién de sobreintensidade.
Proteccién de distancia.
Proteccién diferencial. Transformadores e Barras
Proteccién direccional.
Reenganche
Protecciéns de respaldo.
Teleproteccions

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 32.5 55.25 87.75
Practicas de laboratorio 14.5 24.65 39.15
Traballo tutelado 3 18.6 21.6
Exame de preguntas obxectivas 1.5 0 1.5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Leccion maxistral A tipica sesion magistral

Practicas de laboratorio As tipicas practicas de laboratorio

Traballo tutelado 0 alumno presentara 2 traballos propostos por o profesor a o longo de o curso e valoraranse en a
nota final.

Os traballos realizaranse en grupos de 2 ou 3 alumnos segundo o criterio de o profesor.

Os traballos contan un 20% de a nota total

Atencion personalizada
Methodologies Description

Leccién maxistral Prestarase atencion personalizada a todo alumno que o necesite. A tutoria solicitarase via e-mail con
propostas de dia/hora. Aceptaranse todas as peticiéns sempre que sexa posible encaixalas en a
planificacién docente de o profesor.

Traballo tutelado Prestarase atencién personalizada a todo alumno gque o necesite. A *tutoria solicitarase *via e-mail con
propostas de *dia/hora. Aceptaranse todas as peticiéns sempre que sexa posible encaixalas na
planificacion docente do profesor.

Avaliacion
Description Qualification Evaluated
Competencess
Leccién maxistral *Exdamen tipo test 55 CG3 CE21 CT2
CE22 CT6
Practicas de laboratorioExame tipo test 25 CG3 CE21 (T2
CE22
Traballo tutelado 0 alumno presentara traballos propostos polo profesor ao longo 20 CT2
do curso e valoraranse na nota final. CT6
CT10
A cualificacién sumarase & do exame tipo test ata unha nota CT17

final maxima de 10
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Other comments on the Evaluation

<*p><a>Traballos tutelados VOLUNTARIOS: O alumno presentara traballos propostos polo profesor ao longo do curso e
valoraranse na nota final.</a> A cualificacién (2 puntos méximo) sumarase & do exame tipo test ata unha nota final méxima
de 10. Cébrense as seguintes competencias: *CT1,*CT2,*CT6,*CT10,*CT16,*CT17,*CT19.</*p><*p><a><*br
[></a></[*p><*p><a>Compromiso ético: Espérase que o alumno presente un

comportamento ético adecuado. No caso de detectar un comportamento non

ético (copia, plaxio, utilizacién de aparellos electrénicos non autorizados, e

outros) considerarase que o alumno non reline o0s requisitos necesarios para

superar a materia. Neste caso a cualificacién global no presente curso académico

sera de suspenso (0.0).</a></*p>

Bibliografia. Fontes de informacion
Basic Bibliography

Apuntes del profesor,

Informacién de fabricantes,
Software de fabricantes,
Complementary Bibliography

Recomendacions

Subjects that continue the syllabus

Instalaciéns eléctricas 11/V12G320V01602

Instalaciéns eléctricas especiais/V12G320V01914

Lifas eléctricas e transporte de enerxia/V12G320V01703

Subjects that are recommended to be taken simultaneously
Mdquinas eléctricas/V12G320vV01504

Subjects that it is recommended to have taken before
Electrotecnia/V12G320V01401
Fundamentos de teoria de circuitos e maquinas eléctricas/V12G320vV01304

Other comments
Requisitos: Para matricularse nesta materia é necesario superar ou ben estar matriculado de todas as materias dos cursos
inferiores ao curso no que estd emprazada esta materia.

En caso de discrepancias, prevalecerd a version en castelan desta guia.
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IDENTIFYING DATA

Mdquinas eléctricas

Subject Mdquinas
eléctricas

Code V12G320V01504

Study Grao en Enxefaria

programme Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
9 Mandatory 3 1c

Teaching Casteldn

language

Department Enxefaria eléctrica

Coordinator Pérez Donsién, Manuel

Lecturers Pérez Donsién, Manuel

E-mail donsion@uvigo.es

Web http://www.donsion.org

General (*)Os obxectivos que se perseguen nesta materia son:

description - A adquisicién dos cofiecementos bdsicos sobre a constitucién e o funcionamento das maquinas eléctricas

clasicas.
-0 cofiecemento do proceso experimental para a *caracterizacién dos distintos tipos de maquinas eléctricas.
- O cofiecemento das aplicaciéns industriais dos distintos tipos de maquinas eléctricas.

Competencias

Code

CG3 CG3 Cofecemento en materias basicas e tecnoléxicas que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

CE10 CE10 Cofiecemento e utilizacion dos principios de teoria de circuitos e maquinas eléctricas.

CT1 CT1 Andlise e sintese.

CT2 CT2 Resolucién de problemas.

CT6 CT6 Aplicacién da informatica no ambito de estudo.

CT14 CT14 Creatividade.

CT16 CT16 Razoamento critico.

CT17 CT17 Traballo en equipo.

Resultados de aprendizaxe

Learning outcomes Competences
Comprender os aspectos basicos da constitucién e funcionamento das maquinas eléctricas. CG3 CE10 CT1
Estudar e cofiecer o proceso experimental seguido para determinar por ensaios os diferentes CT2
parametros dos circuitos equivalentes que *caracterizacién das diferentes maquinas eléctricas. CT6
Dominar as técnicas de aplicacién aos procesos produtivos dos distintos tipos de maquinas CT14
eléctricas. CT16
Interpretar e Analizar a influencia que diferentes parametros criticos tefien no eficiente CT17

funcionamento das maquinas eléctricas.

Contidos

Topic

TEMA * : PRINCIPIOS -Importancia das maquinas eléctricas.
FUNDAMENTAIS DAS -Principios basicos de funcionamento.
MAQUINAS ELECTRICAS -Principios da *conversién electromecénica.

-Campos electromagnéticos. Ecuacién de *Maxwell.
-Inducién magnética.

-Fluxo magnético.

-Forza *magnetomotriz.

-*Reluctancia magnética.

-Paralelismo entre circuitos eléctricos e circuitos magnéticos.
- Maquinas eléctricas (ME).

- Maquina eléctrica elemental.

- Maquinas eléctricas rotativas.

-Forza *electromotriz inducida.

-Efecto xerador.

- Creacion de campos magnéticos.

- Forza electromagnética.

-Correlacién grafica.

-Estudo do xerador elemental.

-Estudo do motor elemental
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TEMA *II: TRANSFORMADORES

Introducién. Aspectos construtivos. Transformador ideal. Funcionamento
dun transformador

real. Circuito equivalente dun transformador: *fems e tensiéns. Ensaios do
transformador.

Caida de tensidn nun transformador. Perdas e rendemento dun
transformador. Corrente de

excitacion en baleiro: *armdnicos da corrente. Corrente de conexién dun
transformador.

Simulaciéon dun transformador de dous *devanados.
*Autotransformadores. Transformadores

*trifasicos: esquemas de conexién. Transformadores de medida e
proteccion. Resolucién de

problemas

TEMA *lII. CARACTERiSTICAS
XERAIS E ESPECIFICAS DAS
ME ROTATIVAS

Mdquinas eléctricas rotativas. Clasificacion.
-*Devanados principais das maquinas eléctricas.
-Evolucién do circuito magnético.

-Constituciéon das maquinas eléctricas.
-Clasificacién e detalles diferenciais das maquinas eléctricas.
-Velocidade *sincrona.

-Principio de funcionamento dos motores *sincronos e *asincronos.
-Aplicaciéns: M. *asincronas-M. *sincronas.

-0 xerador *sincrono.

-0 motor *sincrono. Inconvenientes.

-Materiais utilizados nas ME -Circuito
magnético. Materiais *ferromagnéticos.

-Ciclo de *histéresis.

-Materiais condutores.

-Materiais illantes.

-Clases de illamento e temperaturas admisibles.
-Degradacién do illamento.

-Requisitos que debe satisfacer un illante.
Balance de enerxia.

-Perdas das maquinas eléctricas.

-Rendemento das maquinas eléctricas.
-Quecemento das maquinas eléctricas.
-Arrefriado das maquinas eléctricas.

-Clases de servizo das maquinas eléctricas.
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TEMA *IV: A MAQUINA Campos magnéticos *giratorio e *devanados das ME de *ca.
*ASINCRONA Ou DE *INDUCION -Campo magnético *giratorio.
-*Devanados das maquinas de *ca.
Funcionamento e aplicaciéns das maquinas *asincrona
-Principio de funcionamento das maquinas *asincronas.
- Lei de *Biot e *Savart.
-*Deslizamiento.
-Frecuencias das correntes do *rotor.
-Maquinas *asincronas. Constitucion.
- *Devanados das maquinas *asincronas.
-Circuito equivalente.
-Circuito equivalente co *rotor parado.
-Circuito equivalente co *rotor virando.
-Circuito equivalente: Reducién do *rotor ao *estator.
-*Diagrama *vectorial.
-Circuito equivalente simplificado.
-Funcionamento das maquinas *asincronas.
-Funcionamento en baleiro.
-Funcionamento con *rotor parado.
-Funcionamento en carga.
-Ensaio sen carga ou de *rotor libre.
-Ensaio de curtocircuito ou de *rotor bloqueado.
-Maquinas *asincronas. Balance de potencias.
-Motores *asincronos. Rendemento.
-Motores *asincronos de alta eficiencia.
-Maquinas *asincronas. Caracteristicas de par-*deslizamiento.
-Funcionamento como freo.
-Funcionamento como motor.
-Funcionamento como xerador.
-Maquinas *asincronas. Curvas caracteristicas.
-Motores *asincronos-Maquinas accionadas.
-Motores *asincronos. Aplicaciéns.
Arranque
-Motores *asincronos. Arrangue.
-Arranque directo.
-Arranque por resistencias *intercaladas no *estator.
-Arranque por *autotransformador.
-Arranque estrela-triangulo.
-Arranque por insercién de resistencias no circuito do *rotor.
-Motor de inducién de dobre gaiola de *ardilla
-Motor de inducién de *ranura profunda
-Motores *asincronos. Cambio do sentido de xiro.
-Motores *asincronos. Caracteristicas nominais.
-Regulacion de velocidade dos motores *asincronos
-Variacién do par dun motor *asincrono coa tension de alimentacién
-0 motor *asincrono alimentado en corrente
-0 motor *asincrono alimentado a frecuencia variable
-*Cicloconvertidores *trifasicos
-*Bucles de control para os *accionamientos de *ca.
-Zonas de traballo no control do motor *asincrono
-Control *vectorial
Motores de inducién *monoféasicos
-Sistema *monofasico.
-Constitucion e principio de funcionamento.
-*Equivalencia do motor *monofasico a dous motores *trifasicos. *Teorema
de *Leblanc.
-Circuito equivalente.
-Arranque e caracteristicas funcionais do motor *monofasico.
-Motor de fase partida.
-Motor de arranque por *condensador.
-Motor de expira de sombra.
Aplicaciéons do motor de inducion *monofasico.
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TEMA *V: A MAQUINA
*SINCRONA

-O *alternador elemental.

-Constituciéon da maquina *sincrona.

-*Devanado inducido.

-Tipos de inductores.

-Excitacidn estdtica.

-*Devanado *amortiguador.

-Principio de funcionamento.

-O *alternador en baleiro.

-Circuito equivalente. *Diagrama de *Behn-*Schenburg.
-Funcionamento en carga do *alternador.

-Con carga *resistiva.

-Con carga *inductiva.

-Con carga *capacitiva.

-Reaccién do inducido.

-*Diagrama de *Behn-*Schenburg: Caida de tension.
-Caracteristica exterior.

-Caracteristica de regulacion.

-*Diagrama de *Behn-*Schenburg. Determinacion da *reactancia *sincrona
-*Diagrama de *Behn-*Schenburg simplificado.
-Representacion das potencias.

-Funcionamento do *alternador nunha rede illada.
-Regulacion dos *alternadores.

-Balance de potencias. Rendemento.

-0 *alternador axustado a unha rede de potencia infinita.
-Estabilidade do *alternador axustado.

-Marcha en paralelo de dous *alternadores.
-*Analogia mecdnica da maquina *sincrona.

-0 motor *asincrono.

-Principio de funcionamento.

-Campo magnético do *estator.

-Motor en baleiro.

-Motor en carga.

-Circuito equivalente. *Diagrama de *Blondel.
-Curvas en *V (de *Mordey).

-Potencia e par do motor.

-Estabilidade do motor.

TEMA VIN: A MAQUINA DE
CORRENTE CONTINUA

Aspectos construtivos da maquina de corrente continua: Inductor e
Inducido. Partes do

inducido: o *devanado, o colector de *delgas e as *escobillas. Principios de
funcionamento. Circuito

equivalente. Magnitudes fundamentais: *FEM e Par. A *conmutacién e a
reaccion de inducido.

Caracteristicas de funcionamento dos motores e xeradores de corrente
continua:

clasificacién.- Regulacién de velocidade e do par.

TEMA *VII: MAQUINAS
ELECTRICAS ESPECIAIS

Motores especiais: motores *sincronos de imans permanentes e motores
paso a paso.

TEMA *VIIl: MANDO E
PROTECCION DAS
MAQUINAS ELECTRICAS

Mando e proteccién das Maquinas Eléctricas

PRACTICAS DE LABORATORIO

Practica 1: Utilizacién das ferramentas de simulacién adecuadas para
analizar un sistema de potencia con transformadores, motores, lifias e
cargas

Practica 2: Ensaio dun transformador *monofésico e determinacién dos
parametros do circuito equivalente.

Practica 3: Ensaio dun transformador *trifasico e determinacién dos
parametros do circuito equivalente.

Practica 4. Comprobacién con *osciloscopio dos indices horarios de
diferentes conexiéns de transformadores *trifasicos.

Practica 5: Realizacién dos ensaios sen carga e curtocircuito e
determinacién dos pardmetros do circuito equivalente dun motor
*asincrono ou de inducién.

Practica 6: Determinacién mediante ensaios da caracteristica sen carga da
maquina *sincrona

Planificacion

Class hours Hours outside the Total hours
classroom
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Leccién maxistral

40 80 120

Practicas con apoio das TIC 12 24 36
Resolucién de problemas 12 24 36
Practicas de laboratorio 12 21 33

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Leccidn maxistral

Presentacién e xustificacidon dos contidos tedricos

Practicas con apoio das Simulacién informatica, basicamente utilizando *MATLAB/*SIMULINK, de diferentes sistemas

TIC *trifasicos con maquinas eléctricas conectada a redes con perturbaciéns.
Resolucién de Resolveranse exercicios e/ou problemas en clase propostos polo profesor e resoltos por *sub-
problemas grupos de poucos alumnos (3 ou 4).

Practicas de laboratorio Elaboracién dos ensaios de maquinas eléctricas, xustificacién, andlise dos resultados e elaboracién

da memoria correspondente. Realizarase por *sub-grupos de 3 ou 4 alumnos.

Atencion personalizada

Methodologies

Description

Lecciéon maxistral

O profesor impartird na aula asignada a leccidn, utilizando como ferramentas o *Power *Point, a
lousa e videos e responderd a todas *as preguntas que sobre a mesma faganlle os alumnos.
Calguera consulta posterior realizarase dentro das horas de *tutoria habilitadas ao efecto polo
profesor para o *primeiro cuadrimestre. No segundo cuadrimestre acordarase previamente co
alumno a data e hora mais apropiada.

Practicas de
laboratorio

Realizadsense no laboratorio de Maquinas Eléctricas, onde primeiro o profesor explicara a practica
para todos os alumnos do grupo, logo fard unha montaxe da mesma indicando as *precaucions a
adoptar, para seguidamente os alumnos, divididos en catro *sub-grupos, facer as montaxes
correspondentes, baixo a supervision do profesor, e tratar de obter os resultados que se solicitan na
memoria da practica que se atopan na web:www.donsion.org. Calquera consulta posterior
realizarase dentro das horas de *tutoria habilitadas ao efecto polo profesor para o *primeiro
cuadrimestre. No segundo cuadrimestre acordarase previamente co alumno a data e hora mais
apropiada.

Practicas con apoio
das TIC

O profesor, utilizando as potencialidades do *MATLAB/*SIMULINK, establecerd modelos de sistemas
eléctricos con maquinas eléctricas, e tratard de que os alumnos vexan o comportamento das
mesmas ante diferentes incidencias e perturbaciéns en diferentes puntos do sistema eléctrico. Os
alumnos de forma individual *implementran eses modelos e *outros similares para comprobar que
os resultados obtidos son razoables e comparables cos obtidos polo profesor e outros compafieiros.
Calquera consulta posterior realizarase dentro das horas de *tutoria habilitadas ao efecto polo
profesor para o *primeiro cuadrimestre. No segundo cuadrimestre acordarase previamente co
alumno a data e hora mais apropiada.

Resolucién de

problemas
Avaliacion
Description Qualification Evaluated
Competencess
Leccién Avaliarase a docencia tedrica, basicamente mediante avaliacién continua, con 30 CG3 CE10 CT1
maxistral preguntas curtas ou tipo test e, para os alumnos que non superen a avaliacién

continua, realizarase un exame final a base de preguntas curtas ou tipo test. A
esta parte asignaselle un peso de tres puntos sobre dez (3/10). Para superar a
materia é preciso obter nesta parte un minimo do 40%, é dicir 1,2/10.

Practicas con
apoio das TIC

Avaliarase, basicamente mediante avaliacion continua, con 30 CE10 CT2

exercicios/problemas tipo tarefa e, para os alumnos que non superen a
avaliacién continua, realizarase un exame final no que se avaliard a destreza na
resolucién numérica de problemas e/ou exercicios. A esta parte asignaselle un
peso de tres puntos sobre dez (3/10). Para superar a materia é preciso obter
nesta parte un minimo do 40%, é dicir 1,2/10.

Resolucién de
problemas

Avaliarase a asistencia activa a clase e os exercicios realizados na mesma e 20
entregados por grupos reducidos de alumnos (3 ou 4). A esta parte asignaselle

un peso de dous puntos sobre dez (2/10). Para superar a materia é preciso

obter nesta parte un minimo do 40%, é dicir 0,8/10.

Practicas de
laboratorio

Avaliarase A asistencia activa as practicas de laboratorio e de simulacién na 20 CE10 CT17

aula de informética e as memorias de practicas realizadas e entregadas por
grupos reducidos de alumnos (2 ou 3). A esta parte asignaselle un peso de dous
puntos sobre dez (2/10). Para superar a materia é preciso obter nesta parte un
minimo do 40%, é dicir 0,8/10.

Paxina 93 de 187



Other comments on the Evaluation

Compromiso ético: Espérase que o alumno presente un comportamento ético adecuado. No caso de detectar un
comportamento non ético (copia, plaxio, utilizacién de aparellos electrénicos non autorizado, e outros) considérase que o
alumno non reline os requisitos necesarios para superar a materia. Neste caso a cualificacién global no actual curso
académico sera de suspenso (0.0).

Non se permitird a utilizacion de ningUn dispositivo electrénico durante as probas de avaliacidn salvo autorizacidn expresa.
O feito de introducir un dispositivo electrénico non autorizado na aula de exame serd considerado motivo de non superacién
da materia no presente curso académico e a cualificacién global serd de suspenso (0.0).

Bibliografia. Fontes de informacion

Basic Bibliography

JesUs Fraile Mora, Maquinas Eléctricas, 72, 2015,

Enrique Ras Oliva, Transformadores de Potencia de Medida y de Proteccion, 72,
JesUs Fraile Mora y Jesus Fraile Ardanuy, Problemas de Maquinas Eléctricas, -,
Stephen J. Chapman, Maquinas Eléctricas, 52,

Manuel Cortés Cherta, Curso Moderno de Maquinas Eléctricas Rotativas, -,
Complementary Bibliography

Recomendacidns

Subjects that continue the syllabus

Desefio e calculo de maquinas eléctricas/V12G320V01601
Control de maquinas e accionamentos eléctricos/V12G320V01701

Subjects that it is recommended to have taken before
Fundamentos de teoria de circuitos e maquinas eléctricas/V12G320vV01304

Other comments
Para matricularse nesta materia é necesario superar ou ben estar matriculado de todas as materias dos cursos inferiores ao
curso en que estd situada esta materia

En caso de discrepancias, prevalecerd a version en castelan desta guia.
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IDENTIFYING DATA
Resistencia de materiais

Subject Resistencia de
materiais

Code V12G320V01505

Study Grao en Enxefaria

programme Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
6 Mandatory 3 1c

Teaching Castelan
language Galego
Department Enxefaria dos materiais, mecanica aplicada e construcién
Coordinator Cabaleiro Nufiez, Manuel
Riveiro Rodriguez, Belén
Lecturers Cabaleiro Nufiez, Manuel
Fuentes Fernandez, Eugenio Ignacio
Riveiro Rodriguez, Belén

E-mail mcabaleiro@uvigo.es
belenriveiro@uvigo.es
Web http://moovi.uvigo.gal/
General Nesta materia estidiase o comportamento dos sélidos deformables, analizando as relaciéns entre

description  solicitacidns, tensiéns e deformacidns. Estidianse os principios basicos da Resistencia de Materiais,
especialmente en elementos tipo barra.

Competencias

Code

CG3 CG3 Cofiecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

CG4 CG4 Capacidade para resolver problemas con iniciativa, toma de decisidns, creatividade, razoamento critico e
capacidade para comunicar e transmitir cofiecementos, habilidades e destrezas no campo da enxefiaria industrial na
especialidade Eléctrica.

CE14 CE14 Cofiecemento e utilizacion dos principios da resistencia de materiais.

CT1 CT1 Andlise e sintese.

CT2 CT2 Resolucién de problemas.

CT9 CT9 Aplicar coflecementos.

CT10 CT10 Aprendizaxe e traballo auténomos.

CT16 CT16 Razoamento critico.

CT17 CT17 Traballo en equipo.

Resultados de aprendizaxe

Learning outcomes Competences
Cofiecer as diferencias entre sélido rixido e sélido elastico. CG3 CE14 C(CT1
Cofiecer os estados de tensién e deformacién nun sélido deformable e a relacién entre eles. CG4 CT2
Aplicar o cofiecemento adquirido & determinacién dos valores maximos da tensién nun punto dun CT9
sélido deformable. CT10
Cofiecer os principios basicos que rexen a Resistencia de Materiais. CT16
Cofiecer as relacidns entre as diferentes solicitaciéns e as tensiéns que orixinan. CT17

Aplicar os cofiecementos adquiridos 4 determinacién de solicitaciéns.

Aplicar os cofiecementos adquiridos sobre tensiéns ¢ calculo das mesmas en elementos barra.
Cofecer os fundamentos das deformaciéns de elementos barra.

Aplicar os cofiecementos adquiridos ao dimensionamento de elementos barra.

Contidos

Topic

1. Reforzo de conceptos de estatica necesarios  1.1. Vector. Producto escalar e producto vectorial
para o estudio da Resistencia de materiais 1.2. Tipos de ligaduras.

1.3. Momento dunha forza

1.4. Equilibrio estatico. Ecuacions.

1.5. Elementos sometidos a 2 ou 3 forzas

1.6. Forzas distribuidas e centroides

1.7. Reduccion dun sistema de forzas a un sistema forza-par
1.8. Entramados e maquinas. Celosias.

1.9. Momentos e productos de inercia

1.10. Cables
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2. Conceptos basicos da elasticidade e de 2.1 Tensions e deformaciéns. Sélido elastico
resistencia de materiais 2.2 Relaciéns entre tensiéns e deformaciéns unitarias.
2.3 Principios de rixidez relativa e superposicion.
2.4 Equilibrio elastico.
2.5 Solicitacions. Diagramas de esforzos
3. Traccién-compresion 3.1. Esforzo normal nun prisma mecanico.
3.2. Deformaciéns por traccion.
3.3. Problemas estaticamente determinados.
3.4. Problemas hiperestaticos.
3.5. Traccién ou compresidn uniaxial producida por variacidns térmicas ou
defectos de montaxe
4. Flexién e cortante 3.1. Vigas: definicion e clases. Forzas aplicadas a vigas.
3.2. Esforzo cortante e momento flector.
3.3. Relacidns entre esforzo cortante, momento flector e carga.
3.4. Diagramas de esforzos cortantes e momentos flectores.
3.5. Tipos de flexion. Hipdtesis e limitacidns.
3.6. Tensiéns normais. Ley de Navier.
3.7. Tensiéns en flexién desviada.
3.8. Concepto de médulo resistente. Secciéns dptimas.
3.9. Andlise de deformacidns: xiros e frechas. Relacién momento-
curvatura. Ecuacién da eldstica. Teoremas para o calculo de deformacions
4.10 Flexion hiperestatica
4.11 Férmula de Zuravski
5. Fundamentos de pandeo 4.1. Definicién
4.2. Carga critica. Formulacién de Euler
4.3. Limites de aplicacién da formulacién de Euler.
4.4, Aplicaciéns practicas
6. Introduccién & torsion 6.1. Definicién.
6.2. Intorduccién & teoria de torsién en prismas de seccién circular.
6.3. Diagramas de momentos torsores.
6.4. Andlisis tensional e de deformaciéns.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 32.5 49 81.5
Practicas de laboratorio 9 23 32
Aprendizaxe baseado en proxectos 9 24.5 33.5
Exame de preguntas de desenvolvemento 3 0 3

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente
Description

Leccién maxistral Exposicién dos contidos da materia, con apoio de pizarra e canén de video.

Practicas de laboratorio Actividades de aplicacién dos cofiecementos a situaciéns concretas e de adquisicion de habilidades
bdsicas e procedimentais relacionadas coa materia de estudo.

Aprendizaxe baseado en Resolucién de problemas e exercicios

proxectos

Atencion personalizada
Methodologies Description

Practicas de laboratorio Os alumnos acudirdn aos profesores para aclarar os conceptos necesarios para levar a cabo os
problemas e / ou exercicios realizados na aula, asi como para aclarar / debater calquera dubida
gue poida aparecer despois do final das sesidns presenciais. As sesidns de titoria poderanse
realizar por medios telemdticos (Campus Remoto, Faitic, etc.) baixo a modalidade de acordo
previo.

Avaliacion

Description Qualification Evaluated
Competencess
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Practicas de A) Valorarase a asistencia e participacion activa en todas as clases 2.5 CG3 CE14 CT1

laboratorio practicas do cuadrimestre, asi como a entrega en tempo e forma de CG4 CT2
toda a documentacidn solicitada nas mesmas (informes, memorias de CT9
practicas, etc.). A parte presencial correspondente a cada practica CT10
realizase nunha data determinada, polo que non é posible recuperar as CT16
faltas de asistencia. Escusaranse aquelas practicas nas que o alumno CT17

presente un xustificante oficial (médico, xulgado,...) debidas a razéns
inevitables. Puntuarase co valor indicado, a condicién de que se alcance
como minimo 0 45% da cualificacién posible no exame final. (Ver
apartado seguinte: 'Outros comentarios')

Aprendizaxe baseado *C) Probas escritas de avaliacién do traballo individual realizado polo 12.5 CG3 CE14 CT1

en proxectos alumno. Serd condicién imprescindible a asistencia polo menos do 90% CG4 CT2
das practicas do cuadrimestre para poder optar a cualificacién neste CT9
apartado *C. A nota obtida no apartado A anterior afectara CT10
proporcionalmente & cualificacién do apartado *C. O apartado *C, CT16

puntuarase cun valor maximo do 12.5% da nota total, a condicién de
gue se alcance como minimo o 45% da cualificacién posible no exame
final. (Ver apartado seguinte: 'Outros comentarios')

Exame de preguntas Exame escrito nas datas establecidas polo centro 85 CG3 CE14 CT1

de desenvolvemento CG4 CT2
CT9
CT10
CT16

Other comments on the Evaluation

Valoracién sobre 0 100% do exame escrito para alumnos con renuncia & avaliacién continua concedida oficialmente.

Evaluacién continua compuesta polos apartados A e C. A nota de avaliacién continua (NAC) sobre 10 puntos, obterase coa
expresion seguinte: NEC = (0'25-A) + 1'25 (C)-A ; donde Ae C: 0-1

Compromiso ético: espérase que o alumno presente un comportamento ético adecuado. En caso de detectar ao
comportamento pouco ético (copia, plaxio, uso de dispositivos electrénicos non autorizados e outros) consideran que o
alumno non cumpre os requisitos necesarios para superar a materia. Neste caso a cualificacién global neste

curso académico serd suspenso (0,0).

Non se permitird o uso de ningln dispositivo electrénico durante as probas de avaliacidén a non ser que estea expresamente
autorizado. O feito de introducir un dispositivo electrénico non autorizado na sala de exames considerarase un motivo para
non aprobar a materia neste curso académico e a cualificacién global sera suspenso (0,0).

Bibliografia. Fontes de informacion

Basic Bibliography

Manuel Vézquez, Resistencia de materiales,

Complementary Bibliography

Hibbeler, R., Mecdnica de materiales,

Ortiz Berrocal, L., Resistencia de materiales, Ed. McGraw-Hill,

Gonzalez Taboada, J.A., Tensiones y deformaciones en materiales eldsticos, Ed. Autor,

Gonzdlez Taboada, J.A., Fundamentos y problemas de tensiones y deformaciones en materiales elasticos, Ed.
Autor,

Recomendacidns

Other comments
Requisitos: Para matricularse nesta materia é necesario ter superado ou ben estar matriculado de todas as materias dos
cursos inferiores ao curso no que estd emprazada esta materia.
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IDENTIFYING DATA

Deseiio e calculo de maquinas eléctricas

Subject Desefio e célculo
de maquinas
eléctricas
Code V12G320V01601
Study Grao en Enxefaria
programme Eléctrica
Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 3 2C
Teaching
language
Department Enxefiaria eléctrica
Coordinator Lépez Ferndndez, Xosé Manuel
Lecturers Lépez Fernandez, Xosé Manuel
E-mail xmlopez@uvigo.es
Web http://webs.uvigo.es/lbcalmaq
General A principal finalidade desta materia, é ofrecer ao alumno unha visién xeral dos factores que inflien no desefio
description e calculo das maquinas eléctricas. Abdrdase, por unha banda, as aplicaciéns e as limitaciéns dos materiais

empregados na construcién de maquinas eléctricas, e doutra banda, identificanse os elementos construtivos
de cada unha das maquinas eléctricas mais utilizadas. Para iso, estableceranse as pautas analiticas xerais de
*dimensionamiento electromagnético e térmico, asi como a de ferramentas de desefio e cdlculo baseadas no
método dos elementos *finitos (*MEF-*CAD).

Competencias

Code

CB2 Que os estudantes saiban aplicar os seus cofiecementos 6 seu traballo ou vocacién dunha forma profesional e postan
as competencias que adoitan demostrarse por medio da elaboracién e defensa de argumentos e a resolucién de

problemas dentro da sua area de estudo.

CB5 Que os estudantes desenvolvan aquelas habilidades de aprendizaxe necesarias para emprender estudos posteriores
cun alto grao de autonomia.

CG3 CG3 Coiitecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

CE19 CE19 Capacidade para o calculo e desefio de maquinas eléctricas.

CT1 CT1 Analise e sintese.

CT2 CT2 Resolucién de problemas.

CT3 CT3 Comunicacion oral e escrita de cofiecementos.

CT5 CT5 Xestion da informacion.

CT7 CT7 Capacidade para organizar e planificar.

CT8 CT8 Toma de decisiéns.

CT14 CT14 Creatividade.

CT16 CT16 Razoamento critico.

CT17 CT17 Traballo en equipo.

Resultados de aprendizaxe

Learning outcomes

Competences

Nova

CB2 CG3 CE19 CT1

CB5 CT2
CT3
CT5
CT7
CT8
CT14
CT16
CT17

Contidos

Topic

Tema *|. Materiais eléctricos e magnéticos

*Subtema *|
Introducién.

Materiais magnéticos.
Materiais condutores.
Materiais illantes.
Imans permanentes.
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Tema *Il. Conceptos xerais e restriciéns no
desefio

*Subtema *lI

Introducién.

Factores de desefio.

Par e Potencia nas maquinas de corrente continua.

Par e potencia nas maguinas de corrente alterna.
Coeficiente de potencia.

Factores que afectan o tamafio das maquinas rotativas.
Variacién da potencia e das perdas coas dimensions.
*Interdependencia entre D e *L. Criterios xerais.

Tema *III. Desefio de maquinas de corrente
continua

*Subtema *lI

Introducién.

Detalles de construcién: *Estator; *Devanado de excitacion; Inducido;
*Devanado do inducido; Colector; *Escobillas.

Pauta de célculo: Inducién no *entrehierro; Capa de corrente; Nimero de
polos; Didmetro; Lonxitude.

Calculo do inducido: Nimero de *ranuras e dimensiéns das mesmas;
*Devanado; Colector.

Célculo do *estator: Perfil do polo; Coroa; *Arrollamiento de excitacion;
Polos auxiliares.

Tema *IV. Desefio de maquinas *asincronas
Introducién.

*Subtema *IV

Detalles de construcién: *Estator; *Rotor; Forma das *ranuras do *rotor.
Pauta de célculo: Inducién no *entrehierro; Capa de corrente; Nimero de
polos; Didmetro; Lonxitude.

Calculo do *estator: Nimero de *ranuras e dimensidns das mesmas;
*Devanado.

Calculo do *rotor: Nimero de *ranuras e dimensiéns das mesmas; Anel de
curtocircuito.

Tema *V. Desefio de maquinas con imans
permanentes.

*Subtema *V

Introducién

*Dimensionado do iman.

Desefio de maquinas de corrente continua con imans.
Desefio de maquinas *sincronas con imans permanentes.

Tema VIN. Determinacién de perdas.
Quecemento.

*Subtema VIN

Introducién.

Clasificacion das perdas.

Célculo das perdas.

Tipos de servizo normalizados.

Sistemas de ventilacién e tipos de *carcasa.

Transmision da calor: Conducién; *Conveccién; Radiacién.

Tema *VII. Técnicas *MEF-*CAD no desefio das
maquinas eléctricas

*Subtema *VII

Introducién.

Ecuaciéns de campo.

Concepto de potencial.

Etapas de modelado e andlise

*Preprocesado e as consideracidns previas: Xeometria; Periodicidade;
Materiais; Condiciéns de Contorno; Tipo de analise. Criterios de *mallado.
Fontes de campo.

Procesado: Formulacion e resolucién matemdtica do modelo.
*Postprocesado: Representacién e andlise dos resultados.

Aplicacién das técnicas *MEF-*CAD ao estudo electromagnético e térmico.

Planificacion

Class hours Hours outside the Total hours
classroom
Practicas de laboratorio 15 20 35
Resolucién de problemas de forma auténoma 0 22.5 22.5
Presentacién 10 15 25
Leccién maxistral 33 34.5 67.5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Practicas de laboratorio Materializacién do cofiecemento da *signatura con aplicaciéns practicas.

Resolucién de
problemas de forma
auténoma

Explorar por propia iniciativa e compromiso do alumno a profundizacién no contido mediante a
realizacién de problemas de forma individual ou en equipo.
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Presentacion

Exercitar recursos de analises e sinteses das practicas de laboratorio e resolucion de problemas.
Promover a adopcion de aptitudes autocriticas e a aceptacion de enfoques contrarios que lle
permitan ao alumno concienciarse do esforzo a adoptar e adoptado polos seus compafieiros.

Leccién maxistral

comprension.
Motivacién do interese polo cofiecemento da materia.

Exposicién dos nlcleos dos temas, seguida da explicacién conveniente para favorecer a sta

Atencion personalizada

Methodologies Description
Leccién maxistral
Practicas de laboratorio
Presentacion
Avaliacion
Description Qualification Evaluated
Competencess
Practicas de Proba escrita na que se avaliarad a docencia de Laboratorio, cun peso 15 CB2 CG3 CT1
laboratorio dun con cinco puntos sobre dez (1,5/10) CB5 CT2
CT3
CT5
CT7
CT8
CT14
CT16
CT17
Presentacién Pero, asi mesmo, terdn que realizar obrigatoriamente unha 18 CB2 CG3 CE19 CT1
presentacion en *PowerPoint sobre a materia desenvolvida nas CB5 CT2
practicas. Esta presentacién serd puntuable ata un méximo dun con CT3
oito puntos sobre dez (1,8/10). Os criterios da puntuacién seran en CT5
base a: CT7
Presentacién CT8
Estrutura CT14
Claridade de conceptos CT16
Achegas CT17
Conclusidns
Leccién *TEORIA 67 CB2 CG3 CE19 CT1
maxistral Proba escrita na que se avaliard a docencia de Aula, cun peso de tres CB5 CT2
con cinco puntos sobre dez (3,5/10). CT3
CT5
PROBLEMAS CT7
Proba escrita na que se avaliard a aplicacién practica dos CT8
coflecementos tedricos na resolucién de problemas tipo de célculo de CT14
maquinas eléctricas. A esta parte asignaselle un peso de tres punto CT16
dous puntos sobre dez (3,2/10). CT17

Non se permite a utilizacién de ningln dispositivo electrénico durante
as probas de avaliacién salvo autorizacién expresa. O feito de
introducir un dispositivo electrénico non autorizado no exame serd
considerado motivo para non superar a materia no presente curso
académico, e a *cualificacion global serd de suspenso (0.00).

Other comments on the Evaluation

0 alumno podera escoller entre unha das duas opciéns, Opcién A (Avaliacion Final) ou Opcién *B (Avaliacién continua), para
a sUa avaliacion, segundo detallase a continuacién.

Opcién A

A esta Opcidn A podera optar calquera alumno matriculado na materia.

A avaliacién dos cofiecementos adquiridos polo alumno farase de forma individual, e sen a utilizacién de ninguln tipo de
fonte de informacién, nun Unico exame escrito que englobara toda a materia impartida nun cuadrimestre tanto na aula
como no Laboratorio. Os exames coincidiran coas convocatorias correspondentes, e constaran de tres partes diferenciadas:
Teorfa, Problemas e Laboratorio.
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- Teorifa: 3,5/10 Puntos
Proba escrita na que se avaliard a docencia de Aula, cun peso de tres con cinco puntos sobre dez (3,5/10).

- Laboratorio: 3,3/10 Puntos
Proba escrita na que se avaliard a docencia de Laboratorio, cun peso de tres con tres puntos sobre dez (3,3/10).

- Problemas: 3,2/10 Puntos
Proba escrita na que se avaliard a aplicacion practica dos cofiecementos tedricos na resolucién de problemas tipo de célculo
de maquinas eléctricas. A esta parte asignaselle un peso de tres con dous puntos sobre dez (3,2/10).

Para superar a proba de avaliacién, é condicién necesaria, pero non suficiente, obter como minimo o 40% da nota maxima
tanto en Teoria, Laboratorio como en Problemas.

A materia estara superada cando na avaliacién escrita (Teoria + Laboratorio + Problemas) obtefia unha nota final minima de
cinco puntos sobre dez (5/10).

Naqueles casos nos que a pesar de non superar o0 40% da nota maxima dalgunha das partes (Teoria, e/ou Laboratorio, e/ou
Problemas), resulte unha nota igual ou maior a cinco puntos sobre dez (5/10), a nota final traducirase nun catro puntos
sobre dez (4/10) o que significara un suspenso.

Opcién *B

A esta Opcién *B poderdn optar s6 os alumnos que asistan e participen en todas as prdcticas de Laboratorio de acordo cos
horarios asignados.

Os exames das partes de Teoria e Problemas coincidirdn coas convocatorias correspondentes. A avaliacién da parte de
Laboratorio sera Unica, de acordo a como se describe a continuacion.

- Laboratorio: 3,3/10 Puntos

Os alumnos que asistan e participen en todas as sesiéns de practicas da materia co grupo que lle sexa asignado
puntuaraselle cun punto cinco puntos sobre dez (1,5/10), pola asistencia e participacion en todas as practicas. Pero, asi
mesmo, terdn que realizar obrigatoriamente unha presentacién en *PowerPoint sobre a materia desenvolvida nas practicas.
Esta presentacién serd puntuable ata un méximo dun con oito puntos sobre dez (1,8/10). Os criterios da puntuacién seran
en base a:

Presentacién

Estrutura

Claridade de conceptos
Precisién da informacién
Achegas

Resultados

Conclusiéns

Para superar a presentacion o alumno deberan alcanzar unha puntuacién minima dun punto sobre dez (1/10) do un con oito
sobre dez (1,8/10) asignados.

A puntuacién desta proba de Laboratorio gardarase unicamente nas convocatorias do Ano Académico en curso.

- Teoria: 3,5/10 Puntos
Proba escrita e sen a utilizacién de ningun tipo de fonte de informacién por parte do alumno, na que se avaliard a docencia
de Aula, cun peso de tres con cinco puntos sobre dez (3,5/10).

- Problemas: 3,2/10 Puntos

Proba escrita sen a utilizacién de ningln tipo de fonte de informacién por parte do alumno, na que se avaliard a aplicacién
practica dos cofiecementos tedricos na resolucién de problemas tipo de célculo de maquinas eléctricas. A esta parte
asignaselle un peso de tres puntos sobre dez (3,2/10).

Para superar a proba de avaliacién, é condicién necesaria, pero non suficiente, obter como minimo o 40% da nota maxima
tanto en Teoria como Problemas.

A materia estara superada cando na avaliacién escrita (Teoria + Laboratorio + Problemas) obtefia unha nota final minima de
cinco puntos sobre dez (5/10).
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Naqueles casos nos que a pesar de non superar o 40% da nota maxima asignada dalgunha de partelas Teoria e/ou
Problemas, ou non alcanzar o punto sobre dez (1/10) minimo da presentacién de practicas de Laboratorio, resulte unha nota
igual ou maior a cinco puntos sobre dez (5/10), a nota final traducirase nun catro sobre dez (4/10) o que significard un
suspenso.

COMPROMISO ETICO: Espérase do alumno unha aptitude adecuada ao lugar que lle corresponde en relacién ao profesor, aos
seus companieiros e en base as pautas tanto *explicitas como implicitas para superar a materia. Representara un
comportamento non ético: copiar, *plagiar, utilizar dispositivos electrénicos ou métodos non explicitamente autorizados.
Nestas circunstancias indicadas considérase que o alumno non relne requisitos para superar esta materia, implicarao que a
*cualificacién global neste curso académico ser de suspenso (0.00).

Bibliografia. Fontes de informacion

Basic Bibliography

Complementary Bibliography

E.S. Hamdi, DESIGN OF SMALL ELECTRICAL MACHINES, John Wiley,

J. Pyrhénen, T. Jokinen, V. Hrabovcova., DESIGN OF ROTATION ELECTRICAL MACHINES, John Wiley &amp;amp;amp;amp;
Sons, Ltd,

Recomendacidns

Subjects that it is recommended to have taken before
Fisica: Fisica II/V12G320V01202

Matematicas: Célculo Il e ecuaciéns diferenciais/V12G320V01204
Electrotecnia/V12G320V01401

Maquinas eléctricas/V12G320V01504

Other comments

REQUISITO

Para matricularse nesta materia é necesario ter superadas ou ben estar matriculado de todas as materias dos cursos
inferiores ao curso no que estd emprazada esta materia.

En caso de discrepancias, prevalecera a version en castelan desta guia.
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IDENTIFYING DATA

Instalacions eléctricas Il

Subject Instalaciéns
eléctricas Il
Code V12G320V01602
Study Grao en Enxefaria
programme Eléctrica
Descriptors  ECTS Credits Type Year Quadmester
6 Mandatory 3 2C
Teaching Castelan
language
Department Enxefaria eléctrica
Coordinator Villanueva Torres, Daniel
Lecturers Parajo Calvo, Bernardo José
Villanueva Torres, Daniel
E-mail dvillanueva@uvigo.es
Web http://moovi.uvigo.gal/
General Co cofiecemento adquirido en Instalaciéns | o alumno aprenderd a desefiar e calcular tanto instalaciéns
description eléctricas en edificios como en factorias industriais. Todos estes calculos e desefios estaran sempre de acordo

coa normativa aplicable: o REBT.

Competencias

Code

CG3 CG3 Coflecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

CE21 CE21 Capacidade para o calculo e desefio de instalacions eléctricas de baixa e media tension.

CE22 CE22 Capacidade para o calculo e desefio de instalacions eléctricas de alta tension.

CT2 CT2 Resolucién de problemas.

CT6 CT6 Aplicacién da informatica no ambito de estudo.

CT10 CT10 Aprendizaxe e traballo auténomos.

CT16 CT16 Razoamento critico.

Resultados de aprendizaxe

Learning outcomes Competences

[ Comprender e aplicar os aspectos fundamentais para o célculo e desefio das instalaciéns CG3 CE21

eléctricas

00 Comprender e aplicar os aspectos fundamentais para o calculo e desefio de subestacions e CG3 CE22 (CT2

centros de transformacion. CT6

0 Cofiecer e aplicar as protecciéns contra *sobretensiones. CE21 CT1e
CE22

[ Cofiecer as instalacidns auxiliares e a coordinacién de illamentos. CE21 CT10
CE22 CT16

Contidos

Topic

Introducién Regulamentacidn sectorial en instalaciéns eléctricas de AT, BT e MT:

ambito de aplicacién e estrutura. Descricién xeral das instalaciéns: redes

de transporte, subestacions, redes de distribucidon en AT, MT e BT, centros
de transformacién MT/BT, instalacions de enlace e instalaciéns interiores.

Aparamenta de manobra e proteccion: simboloxia e esquemas.

Receptores

Aparatos de alumado exterior, interior e de emerxencia. Motores.
Transformadores e autotransformadores. Condensadores e compensacion
de enerxia reactiva.

Requisitos de desefio e calculos eléctricos Requisitos de desefio. Previsién de cargas. Célculo da caida de tensién.

Célculo da intensidade en réxime permanente. Célculo da intensidade de
curtocircuito.

Proteccién contra sobreintensidades Seleccién e axuste das proteccidns fronte a sobreintensidades. Seleccién

dos materiais eléctricos da instalacion: cabos e canalizacidns.

Proteccién contra choques eléctricos Postas a terra das instalaciéns. Sistemas de conexién do neutro e das

masas. Proteccion contra contactos indirectos. Proteccion contra contactos
directos. Prevencion de riscos eléctricos.

Proteccidén contra sobretensions Proteccidn contra o risco pola accién dos raios. Proteccion contra

sobretensidns transitorias transmitidas polas redes.
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Instalaciéns interiores ou receptoras Consideracidns xerais. Cadros eléctricos de manobra e proteccién.

Canalizaciéns de alimentacién. Instalacions industriais e de servizos.
Instalacions de alumado exterior.

Instalaciéns en locais clasificados. Subministros complementarios.
Instalacidns xeradoras para autoconsumo. Instalaciéns interiores en
vivendas.

Instalacions de enlace en BT Derivaciéns individuais e lifias xerais de alimentacion. Proteccién das

instalacions de enlace. Medida de enerxia en baixa tension.

Distribucién en MT e centros de transformacién Lifias de MT aéreas e subterrdneas. Centros de transformacion e

MT/BT

seccionamento para distribucion publica. Centros de transformacion e
distribucién en instalaciéns privadas. Manobra e proteccién de instalaciéns
de media tensién. Celas prefabricadas baixo envolvente metdlica.
Transformadores de potencia. Medida de enerxia en media tension. Postas
a terra das instalacidns de media tension. Requisitos dos locais e
instalaciéns auxiliares.

Subestaciéns AT/MT: descricién xeral Aparamenta de alta tensién: AlS, HIS, GIS. Subestaciéns de transporte.

Subestaciéns de distribucién. Subestaciéns de grandes centros de
consumo. Transformadores de potencia. Celas de distribucién primaria.

Planificacion

Class hours Hours outside the Total hours
classroom

Practicas con apoio das TIC 18 27 45
Traballo tutelado 0 26 26
Resolucién de problemas 7.5 7.5 15
Leccién maxistral 25 25 50
Resolucién de problemas e/ou exercicios 2 0 2

Traballo 0 12 12

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Practicas con apoio das
TIC

En caso de ser necesario ( *COVID19) algunhas das practicas realizaranse utilizando despacho ou
aulas virtuais e software adaptado

Traballo tutelado

Os alumnos han de expor e resolver instalacidns eléctricas tipicas. O traballo sera valorado e
formara parte da nota final.

Resolucién de
problemas

Analise de casos practicos de aplicacién dos conceptos introducidos nas lecciéns maxistrais, que o
alumnado deberd resolver de forma auténoma e individual. O profesor resolvera de sucesivo os
€asos exposto

Leccidon maxistral

Exposicidén dos contidos técnicos da materia, criterios de desefio e métodos de calculo e seleccién.

Atencion personalizada

Methodologies

Description

Practicas con apoio das
TIC

0 profesor atenderd aos alumnos mediante peticién *via e-mail Todas as peticidéns serdn
atendidas. O alumno propora dia e hora e o profesor aceptara en funcién das slas outras
actividades docentes. En caso de non poder atender unha *solicidud de *dia/hora proporase
outra que sexa factible para ambas as partes

Traballo tutelado

0 profesor atenderd aos alumnos mediante peticién *via e-mail Todas as peticidns seran
atendidas. O alumno propord dia e hora e o profesor aceptara en funcién das stas outras
actividades docentes. En caso de non poder atender unha *solicidud de *dia/hora proporase
outra que sexa factible para ambas as partes

Resolucion de

O profesor atendera aos alumnos mediante peticién *via e-mail Todas as peticidons seran

problemas atendidas. O alumno propora dia e hora e o profesor aceptara en funcién das suas outras
actividades docentes. En caso de non poder atender unha *solicidud de *dia/hora proporase
outra que sexa factible para ambas as partes
Avaliacion
Description Qualification Evaluated
Competencess
Resolucién de Resoluciéon numérica de dous problemas. O alumno poderd dispor da 30 CE21 CT2
problemas e/ou informacioén necesaria para a sla resolucion no exame. CE22 CT6
exercicios CT10
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Traballo Os alumnos deberan presentar 3 traballos nas datas que se propofian. 70 CT2

Estes traballos poderan facerse, parcialmente, durante as practicas. CT6
CT10
Traballarase en grupos de 2 e a nota sera por grupo. CT16

Os traballos estaran orientados as instalacions domésticas e
industriais

Other comments on the Evaluation

Compromiso ético: Espérase que o alumno presente un comportamento ético axeitado. No caso de detectar un
comportamento non ético (copia, plaxio, utilizacién de aparatos electrénicos non autorizados, e outros) considerarase que o
alumno non reline os requisitos necesarios para superar a materia. Neste caso a cualificacién global no presente curso
académico serd de suspenso (0.0).

Bibliografia. Fontes de informacion

Basic Bibliography

Garcia Trasancos, José, Instalaciones eléctricas en media y baja tension, Paraninfo, 2016
da Costa, Manoel, Centros de transformacién. Anatomia y fisiologia, Andavira, 2014
Complementary Bibliography

Colmenar Santos, Antonio, Instalaciones eléctricas en Baja Tensién, Ra-Ma, 2012

Recomendacions
Subjects that continue the syllabus
Instalaciéns eléctricas especiais/V12G320V01914

Subjects that it is recommended to have taken before
Fisica: Fisica 1/V12G320V01102

Fisica: Fisica 1l/V12G320V01202

Informatica: Informatica para a enxefiaria/V12G320V01203
Electrotecnia/V12G320V01401

Instalaciéns eléctricas 1/V12G320V01503

Maquinas eléctricas/V12G320V01504

Other comments
Requisitos: Para matricularse nesta materia é necesario ter superado ou ben estar matriculado de todas as materias dos
cursos inferiores ao curso no que estd emprazada esta materia.
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IDENTIFYING DATA

Fundamentos de sistemas e tecnoloxias de fabricacion

Subject Fundamentos de
sistemas e
tecnoloxias de
fabricacién

Code V12G320V01603

Study Grao en Enxefaria

programme Eléctrica

Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 3 2C

Teaching Castelan

language

Department Desefio na enxefiaria

Coordinator Diéguez Quintas, José Luis

Lecturers  Diéguez Quintas, José Luis
Fenollera Bolibar, Maria Inmaculada

E-mail jdieguez@uvigo.es

Web http://moovi.uvigo.es

General Os obxectivos docentes de Fundamentos de Sistemas e Tecnoloxias de Fabricacién, nos seus aspectos

description fundamentais e descritivos, céntranse no estudo e a aplicacién de cofiecementos cientificos e técnicos
relacionados cos procesos de fabricacién de compofientes e conxuntos cuxa finalidade funcional é mecanica,
asi como a avaliacién da sUa precisién *dimensional e a dos produtos a obter, cunha calidade determinada.
Todo iso incluindo desde as fases de preparacion até as de utilizaciéon dos instrumentos, as ferramentas,
*utillajes, equipos, maquinas ferramenta e sistemas necesarios para a sUa realizacién, de acordo coas normas

e *especificaciones establecidas, e aplicando criterios de optimizacién.

Para alcanzar os obxectivos mencionados impartirase a seguinte temdtica docente:

- Fundamentos de *metrologia *dimensional. Medida de lonxitude, dngulos, formas e elementos de maquinas.

- Estudo, anadlise e avaliacién das tolerancias *dimensionales.

- Procesos de conformado de materiais mediante arranque de material, operacidns, *maquinas, equipos e

*utillaje.

- Procesos de conformado mediante deformacién pldstica, operaciéns, maquinas, equipos e *utillaje.

- Procesos de conformado por moldeo, operaciéns, maquinas, equipos e *utillaje.

- Procesos de conformado non convencionais, operaciéns, maquinas, equipos e *utillaje.

- Conformado de *polimeros, e outros materiais non metalicos, operaciéns, maquinas, equipos e *utillaje.
- Procesos de unidén e *ensamblaje, operacidns, maquinas, equipos e *utillaje.

- Fundamentos da programacién de maquinas con *CNC, utilizadas na fabricacién mecanica.

Competencias

Code

CG3 CG3 Cofiecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e teorias,

e os dote de versatilidade para adaptarse a novas situacions.

CE15 CE15 Cofiecementos basicos dos sistemas de producién e fabricacion.

CT1 CT1 Andlise e sintese.

CT2 CT2 Resolucién de problemas.

CT3 CT3 Comunicacion oral e escrita de coflecementos.

CT8 CT8 Toma de decisions.

CT9 CT9 Aplicar cofilecementos.

CT10 CT10 Aprendizaxe e traballo auténomos.

CT16 CT16 Razoamento critico.

CT17 CT17 Traballo en equipo.

CT20 CT20 Capacidade para comunicarse con persoas non expertas na materia.

Resultados de aprendizaxe

Learning outcomes

Competences

Cofiecer a base tecnoldxica e aspectos basicos dos procesos de fabricacién

CE15 CT2
CT3
CT9
CT10
CT16
CT20

Comprender os aspectos basicos dos sistemas de fabricacién

CG3 CEl5 (T2
CT10
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Adquirir habilidades para a seleccién de procesos de fabricacion e elaboracién da planificacién de CE15 CT1

fabricacién CT2
CT3
CT8
CT17

Desenvolver habilidades para a fabricacién de conxuntos e elementos en contornas *CAD/*CAM  CG3  CE15 CT2
CT8
CT9
CT16
CT17
CT20

Contidos

Topic

UNIDADE DIDACTICA 1. Leccién 1. INTRODUCION A ENXENARIA DE *FABRICACION.

INTRODUCION As TECNOLOXIAS E SISTEMAS DE O ciclo produtivo. Clasificacién de industrias. Tecnoloxias de fabricacion.

FABRICACION.

UNIDADE DIDACTICA 2. Leccién 2. PRINCIPIOS DE *METROLOGIA *DIMENSIONAL.

*METROTECNIA. Introducién. Definicidns e conceptos. O Sistema Internacional de Unidades.
Magnitudes fisicas que abarca a *Metrologia *Dimensional. Elementos que
interverien na medicién. Clasificaciéns dos métodos de medida. Patréns. A
cadea de *trazabilidad. *Calibracion. Incerteza. Cadea de *calibracion e
transmision da incerteza. Relacién entre tolerancia e incerteza. Expresion
da incerteza de medida en *calibracién.

Leccién 3. INSTRUMENTOS E METODOS DE MEDIDA.

Introducion. Patrdns. Instrumentos de verificacion. Patrons
*interferométricos. Principios de *interferometria. Instrumentos de medida
directa. Métodos e instrumentos de medida indirecta.

Leccién 4. MEDICION POR COORDENADAS. MEDICION POR IMAXE.
CALIDADE SUPERFICIAL.

Maquinas de medicién por coordenadas. Concepto. Principios das *MMC.
Clasificacion das maquinas. Principais comporientes das *MMC. Proceso a
seguir para o desenvolvemento dunha medida. Sistemas de medicién por
imaxe. Calidade Superficial. Métodos de medida da rugosidade.
Pardmetros de rugosidade.
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UNIDADE DIDACTICA 3.

Leccion 5. INTRODUCION Ao CONFORMADO POR ARRANQUE DE MATERIAL.

PROCESOS DE CONFORMADO POR ARRANQUE DE Introducién. Movementos no proceso de arranque de material. Factores a

MATERIAL

ter en conta na eleccién da ferramenta. Xeometria de ferramenta.
Materiais de ferramenta. Mecanismo de formacién da labra. Tipos de
labras. Potencia e forzas de corte. Desgaste de ferramenta. Criterios de
desgaste de ferramenta. Determinacién da vida da ferramenta. Fluidos de
corte.

Leccién 6. *TORNEADO: OPERACIONS, *MAQUINAS E *UTILLAJE.
Introducidn. Principais operacions en torno. A maquina-ferramenta: o
torno. Partes principais do torno. Montaxe ou *sujecién de pezas.
Ferramentas tipicas do torno. *Tornos especiais.

Leccién 7. *FRESADO: OPERACIONS, MAQUINAS E *UTILLAJE.

Introducién. Descricidn e clasificacién das operaciéns de *fresado. Partes e
tipos principais de *fresadoras. Tipos de fresas. Montaxe da ferramenta.
*Sujecion de pezas. Diferentes configuracions de *fresadoras. *Fresadoras
especiais.

Leccién 8. MECANIZADO DE BURACOS E CON MOVEMENTO PRINCIPAL
*RECTILINEO: OPERACIONS, MAQUINAS E *UTILLAJE.

Introducién as operacidéns de mecanizado de buracos. *Taladradoras.
*Mandrinadoras. Caracteristicas xerais dos procesos de mecanizado con
movemento principal *rectilineo. *Limadora. *Mortajadora. *Cepilladora.
*Brochadora. Serras.

Leccién 9. CONFORMADO CON *ABRASIVOS: OPERACIONS, MAQUINAS E
*UTILLAJE.

Introducién as operaciéns de mecanizado de buracos. Muelas *abrasivas.
Operacion de rectificado. Tipos de *rectificadoras. *Honeado. *Lapeado.
Pulido. *Brufido. *Superacabado

Leccién 10. PROCESOS DE MECANIZADO NON CONVENCIONAIS.
Introducién. O mecanizado por *electroerosién ou *electro-descarga.
Mecanizado *electroquimico. Mecanizado por laser. Mecanizado por chorro
de auga. Corte por arco de plasma. Mecanizado por ultraséns. *Fresado
quimico.

UNIDADE DIDACTICA 4.

Leccion 11. CONTROL NUMERICO DE MAQUINAS FERRAMENTA.

AUTOMATIZACION E XESTION DOS PROCESOS DE Introducién. Vantaxes da aplicacién do *CN nas maquinas ferramenta.

FABRICACION.

Informacién necesaria para a creacién dun programa de *CN.
Programacién manual de *MHCN. Tipos de linguaxe de *CN. Estrutura dun
programa en cédigo *ISO. Caracteres empregados. Funciéns preparatorias
(*G__). Funciéns auxiliares (*M__). Interpretacidn das principais funciéns.
Exemplos. Programacién automatica en control numérico.
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UNIDADE DIDACTICA 5.
PROCESOS DE CONFORMADO DE MATERIAIS EN
ESTADO LIQUIDO E *GRANULAR.

Leccién 12. ASPECTOS XERAIS DO CONFORMADO POR *FUNDICION DE
METAIS.

Introducién. Etapas no conformado por *fundicién. Nomenclatura das
principais partes do *molde. Materiais empregados no conformado por
*fundicion. Fluxo do fluido no sistema de alimentacién. *Solidificacién dos
metais. Contraccién dos metais. O *rechupe. Procedemento de célculo do
sistema distribucién de coada. Consideracions sobre desefio e defectos en
pezas fundidas.

Leccién 13. PROCESOS DE FABRICACION POR *FUNDICION.

Clasificacion dos procesos de *fundiciéon. Moldeo en area. Moldeo en casca.
Moldeo en *yeso. Moldeo en cerdmica. Moldeo ao CO2. Moldeo & cera
perdida

*Fundicion en *molde cheo. Moldeo *Mercast. Moldeo en *molde
permanente. *Fundicién inxectada. *Fundicidén *centrifugada. Fornos
empregados en *fundicién.

Leccién 14. *METALURGIA DE POS (*PULVIMETALURGIA).

Introducién. Fabricacién dos pos metalicos. Caracteristicas e propiedades
dos pos metdlicos. *Dosificacién e mestura de pos metalicos.
*Compactacidn. *Sinterizado. Fornos de *sinterizacion. *Sinterizado por
descarga *disruptiva. *Presinterizado. Operaciéns posteriores.
Consideracidns de desefio. Produtos *obtenibles por *sinterizacion.

Leccién 15. CONFORMADO DE PLASTICOS.

Introducién. Clasificacion materiais *poliméricos. Propiedades fisicas de
*polimeros. Clasificacién dos procesos. Moldeo por *extrusiéon. Moldeo por
inxeccion. Moldeo por *compresién. Moldeo por transferencia. Moldeo
*rotacional. *Termoconformado.

UNIDADE DIDACTICA 6. )
PROCESOS DE CONFORMADO POR UNION.

Leccién 16. PROCESOS DE SOLDADURA.

Introducién aos procesos de soldadura. Soldadura con arco eléctrico.
Soldadura por resistencia. Soldadura con osixeno e gas combustible
.Soldadura con temperatura de fusién de metal de achegue menor que a
dos metais a unir.

Leccién 17. PROCESOS DE UNION E MONTAXE SEN SOLDADURA.

Procesos de unién mediante adhesivos. Resistencia & adhesion. Condicidns
para o pegado. Desefio de unidns Tipos de adhesivos segundo orixe e
composicién. Procesos de unién mecdanica. Uniéns mecanicas
*desmontables e permanentes.

UNIDADE DIDACTICA 7.

Leccion 18. ASPECTOS XERAIS DO CONFORMADO POR DEFORMACION

PROCESOS DE CONFORMADO POR DEFORMACIONPLASTICA.

PLASTICA DE METAIS.

Introducién. Curvas de esforzo-deformacién. Expresiéns da deformacion.
Constancia do volume. Modelos aproximados da curva esforzo real-
deformacién natural. Estado de deformacion plana. Procesos primarios e
secundarios. Procesos de traballo en quente e en frio. Condiciéns e control
do proceso.

Leccién 19. PROCESOS DE *LAMINACION E FORXA.

*Laminacion: fundamentos; temperatura de *laminacién; equipos para a
*laminacién en quente; caracteristicas, calidade e tolerancias dos produtos
*laminados en quente; *laminacién en frio. Forxa: libre; en matriz de
impresion; en prensa; por recalcado; *encabezamiento en frio; por
*laminacién; en frio.

Leccién 20. *EXTRUSION, *EMBUTICION E AFiINS.

*Extrusion. Estirado de barras e tubos. *Trefilado. Reducién de seccién.
*Embuticién. *Repujado en torno. Pezas realizables por *repujado:
consideracions de desefio. Conformacién por estirado. Conformacién con
*almohadillas de caucho e con liquido a presién. Conformacion a gran
potencia.

Leccién 21. CONFORMADO DE CHAPA METALICA.
*Curvado ou dobrado de chapas. *Curvado con rodetes. Conformado con
rodetes. Endereitado. *Engatillado. Operacions de corte de chapa.
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PROGRAMA DE PRACTICAS

Practica 1.- Utilizacién dos aparellos convencionais de *metrologia.
Medicién de pezas utilizando pé de rei normal, de profundidades,
*micrometro de exteriores e interiores. Emprego de reloxo *comparador.
Comprobacion de superficies planas. Uso de calibres pasa/non pasa,
regras, escuadras e calas patrén. Medicién e comprobacién de roscas.
Realizacién de medicidns *métricas e en unidades inglesas.

Practica 2.-Mediciéns indirectas.

Comprobacion dun cono utilizando rodetes e un pé de rei, mediciéon dunha
cola de *milano utilizando rodetes, medicién dos dngulos dunha dobre cola
de *milano e mediciéns utilizando unha regra de seos. Mediciéns directas
con *gonidémetro. Comprobacién de roscas.

Practica 3.- Maquina de medicién por coordenadas.

Seleccién sistema de coordenadas. Comprobacién de medidas en peza,
utilizando unha maquina de medir por coordenadas. Verificacion de
tolerancias, forma e posicion.

Practica 4.- Fabricacién con maquinas ferramentas convencionais.
Fabricaciéon dunha peza empregando o torno, a *fresadora e o trade
convencionais, definindo as operacidns basicas e realizdndoas sobre a
maquina. Planificacién de procesos de fabricacion. Realizacién de follas de
procesos.

Practica 5, 6 e 7.- Iniciacién ao control numérico aplicado ao torno e &
*fresadora.

Realizacién dun programa en *CNC utilizando un simulador, coas ordes
principais e mais sinxelas. Programacion e mecanizado de pezas tanto no
torno como na *fresadora da aula taller.

Practica 8.- Soldadura.

Cofiecemento de diferentes equipos de soldadura eléctrica. *Soldeo de
diferentes materiais empregado as técnicas de *electrodo revestido, *TIG
e *MIG.

Practica 9.- Proba practica puntuable sobre control numérico.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 32.5 0 32.5
Practicas de laboratorio 18 0 18
Exame de preguntas obxectivas 0 2 2
Practica de laboratorio 0 50 50

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Leccién maxistral As clases tedricas realizaranse combinando as explicaciéns de lousa co emprego de videos e
presentacions de computador. A finalidade destas é complementar o contido dos apuntamentos,
interpretando os conceptos nestes expostos mediante a mostra de exemplos e a realizacién de

exercicios.

Practicas de laboratorio As clases practicas de laboratorio realizaranse en 9 sesiéns de 2 horas, salvo os alumnos do curso
ponte que realizaradn as practicas nas 6 sesidéns que contempla o seu horario particular, en grupos
de 20 alumnos méaximo, e empregando os recursos dispofibles de instrumentos e maquinas,
combindndose coas simulaciéns por computador.

Atencion personalizada

Methodologies

Description

Leccion maxistral
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Practicas de laboratorio

Tests Description

Exame de preguntas obxectivas

Practica de laboratorio

Avaliacion
Description Qualification Evaluated
Competencess
Exame de Proba tipo A (para todos os alumnos -75% nota final-) 75 CG3 CE15 CT1
preguntas O cardcter desta proba é escrita e presencial, é obrigatoria para todos os CT3
obxectivas alumnos, con ou sen avaliacién continua. CT8
Estard composta por 25 preguntas tipo test sobre os contidos teéricos e CT9
practicos. CT10
A valoracién de prébaa tipo test realizarase nunha escala de 7,5 puntos, o CT16
que representa o0 75% da nota total, sendo necesario obter polo menos 2,5
puntos, para gue xunto coas probas practicas pdidase obter polo menos 5
puntos e superar a materia. A nota deste test obterase sumando 0,3 puntos
por cada cuestién correctamente contestada e restaranse 0,1 puntos si a
cuestién é resolta de forma incorrecta. As cuestiéns en branco non puntlan.
Practica de Proba tipo *B (avaliacién continua -15% nota final-): 25 CE15 CT2
laboratorio Unha proba a realizar no horario de clase practica consistente na realizacién CT8
dun programa de control numérico que mecanice a peza que se lle presente. CT9
CT10
Proba tipo *C (avaliacién continua -10% nota final-): CT16
Unha proba escrita ou traballo a propor polo profesor ao longo do CT17
cuadrimestre. Esta proba valorarase cun maximo de 1 punto, 0 10% da nota CT20
final.

As notas das probas A, *B e *C sumaranse, para poder obter polo menos 5
puntos e superar a materia.

Proba tipo D (renuncia & avaliacién continua, 25% nota final):

Resolucién de varios problemas practicos, cuxo valor serd o 25% da nota
final, é dicir como méximo 2,5 puntos. E necesario obter un minimo de 1
punto nesta proba para que a cualificacién poéidase sumar & de prdbaa tipo A
e poder obter polo menos 5 puntos para superar a materia.

Esta proba tipo D, realizarana exclusivamente os alumnos aos que se lles
concedeu a renuncia & avaliacién continua, e realizarase o mesmo dia que se
realice prébaa tipo A obrigatoria, despois de que esta finalice.

Other comments on the Evaluation

APROBADO
Alumnos cualificados mediante avaliacion continua:

Para superar esta materia é necesario polo menos obter 5 puntos sumando a puntuacién de prébalas tipos 'A', 'B' e 'C', nas
condiciéns anteriormente expostas.

Alumnos cualificados con renuncia concedida & avaliacion continua:

Para superar esta materia é necesario polo menos obter 5 puntos sumando a puntuacién de prébalas tipos 'A' e 'D', nas
condiciéns expostas nos seus respectivos apartados.

ASISTENCIA A CLASES TEORICAS E PRACTICAS
A asistencia a clases tedricas e practicas non é obrigatoria, pero serd sempre materia de exame o que nelas se imparte.
REALIZACION DE PROBAS DE AVALIACION CONTINUA

A realizacién destas probas tipos 'B' e 'C' non é obrigatoria, pero de non realizarse perderanse até 2,5 puntos que é valor
total destas probas.

De realizarse estas probas e non superar o aprobado da materia, o seu valor non se garda dun curso para outro .
CONVOCATORIA EXTRAORDINARIA (Acta de 2¢ ediciéon / Xullo)

Alumnos cualificados mediante avaliacion continua:
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Esta segunda convocatoria cualificarase da seguinte maneira:
- Mediante a realizacién da proba obrigatoria tipo 'A'.

- Consérvanse as cualificacidns de prébaa tipo "*B' nesta 22 oportunidade, pero poderase, si deséxase, mellorar esta
cualificacién, mediante a realizacién dunha nova proba de programacién de maquinas ferramenta, que sera tipo test, ao
finalizar prébaa tipo 'A'.

- Manterase a puntuacién alcanzada en prébaa tipo '*C', pero poderase mellorar esta nota si deséxase mediante unha nova
proba escrita ou traballo, que sera similar, a entregar na data que se publique, antes do dia da convocatoria desta segunda
edicion.

Para superar esta materia é necesario polo menos obter 5 puntos sumando o tres anteriores probas e cumprindo iguais

minimos que na 12 edicién.

As notas das probas de avaliacidn continua, correspondentes ao 25% da cualificacién final, non se conservara dun curso
para outro.

Alumnos cualificados con renuncia concedida a avaliacién continua:

Os alumnos que non realicen avaliacién continua, debido a que o centro lles aceptou a renuncia, sempre deberdn realizar en
todas as convocatorias prébaa tipo 'A' e prébaa tipo 'D', nos termos especificados nos anteriores apartados.

Para superar esta materia é necesario polo menos obter 5 puntos sumando as dlas anteriores probas.
CONVOCATORIA EXTRAORDINARIA FINAL DE CARREIRA:

Esta proba serd igual para todos os alumnos e consistird nunha proba tipo 'A' e unha proba tipo 'D', nos termos
especificados nos anteriores apartados.

Para superar esta materia é necesario polo menos obter 5 puntos sumando as ddas anteriores probas, cumprindo iguais
minimos que nas convocatorias ordinarias.

COMPROMISO ETICO:

Espérase que o alumno presente un comportamento ético adecuado, libre defraude. En caso de detectar un comportamento
non ético (copia, plaxio, utilizacién de aparellos electrénicos non autorizados%ou2026) considerarase que o alumno non
reline os requisitos necesarios para superar a materia. Neste caso a cualificacién global no presente curso académico sera
de suspenso (0.0).

Bibliografia. Fontes de informacion

Basic Bibliography

Complementary Bibliography

Dieguez, ).L.; Pereira, A.; Ares, ].E:, "Fundamentos de fabricacion mecadnica,
Alting, L., Procesos para ingenieria de manufactura,

De Garmo; Black; Kohser, Materiales y procesos de fabricacion,

Kalpakjian, Serope, Manufactura, ingenieria y tecnologia,

Lasheras, .M., Tecnologia mecanica y metrotecnia,

Recomendacions

Subjects that are recommended to be taken simultaneously
Ciencia e tecnoloxia dos materiais/V12G350V01305

Other comments
Requisitos: Para matricularse de esta materia es necesario tener superado o bien estar matriculado de todas las materias de
los cursos inferiores al curso al que estd emplazada esta materia.

En caso de discrepancias, prevalecera la version en castellano de esta guia.:(Gateway Time-
out:http://tradutorsw.uvigo.es/trad-docx/web/translate-string.php?wsdl)
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IDENTIFYING DATA

Environmental technology

Subject Environmental
technology

Code V12G320V01604

Study Grado en

programme Ingenieria Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
6 Mandatory 3rd 2nd

Teaching Spanish

language Galician

Department

Coordinator Alvarez da Costa, Estrella

Lecturers Alvarez da Costa, Estrella
Canosa Saa, José Manuel

E-mail ealvarez@uvigo.es

Web http://moovi.uvigo.gal

General Subject that belongs to the Block of Common Subjects of the Industrial Technologies. It is part of the curricula

description  of all Degrees of Industrial Engineering.
This subject provides an approach to Environmental Engineering, which is necessary to develop any
engineering project. In it we work areas of Chemistry and Process Engineering, in order to study the pollutants
behaviour and their effect on the environment and organisms, to design physical-chemical processes to
mitigate pollution, as well as to evaluate the environmental impact of the industrial wastes.
The subject's objective is to know, understand, and know how to apply the techniques used, on an industrial
scale, in fields such as solid wastes treatment and management, wastewater treatment, soil remediation,
treatment of polluting gas industrial emissions, and pollution prevention.

Skills

Code

CG7  CG7 Ability to analyze and assess the social and environmental impact of the technical solutions.

CE16 CE16 Basic knowledge and application of environmental technologies and sustainability.

CT1 CT1 Analysis and synthesis.

CT2 CT2 Problems resolution.

CT3 CT3 Oral and written proficiency.

CT9 CT9 Apply knowledge.

CT10 CT10 Self learning and work.

CT12 CT12 Research skills.

CT17 CT17 Working as a team.

CT19 CT19 Commitment to environmental sustainability. Fair, responsible, efficient use of resources.

Learning outcomes

Learning outcomes Competences

Basic knowledge and application of environmental technologies and sustainability CEl6 CT2

CT3
CT10
CT19

Problem solving CEl6 CT2

CT3
CT10
CT19

Oral and writing communication CEl6 CT2

CT3
CT10
CT19

Knowledge application to practical and real cases CEl6 CT2

CT3
CT10
CT19
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Analysis and synthesis CEl6 C(CT1

CT2
CT3
CT9
CT10
CT12
CT17
CT19

Ability to analyze and determine the social and environmental impact of the technical solutions to CG7 CT1

environmental problems CT3
CT9
CT10
CT17
CT19

Contents

Topic

Lesson 1: Introduction to the environmental . Material cycle economy.

technology. . Introduction to the best available techniques (BAT).

Lesson 2: Management of waste and effluents. Generation of waste. Types and classification of wastes.
. Codification of wastes.

. Urban waste management.

. Industrial waste management. Industrial waste treatment facilities.
. Regulations

. Valorization.

. Physico-chemical treatment.

. Biological treatment.

. Thermal treatment.

. Landfilling.

. Soil remediation technologies.

Characteristics of municipal and industrial wastewaters.
. Wastewater treatment plant.

. Sludge treatment.

. Water treatment and reuse.

. Regulations

. Types and origin of atmospheric pollutants.

. Dispersion of pollutants in the atmosphere.

. Effects of the atmospheric pollution.

. Treatment of polluting gas emissions.

. Regulations

. Sustainable development

. Life cycle analysis and economy.

. Ecological footprint and carbon footprint.

. Introduction to the environmental impact assessment .

Lesson 3: Treatment of urban and industrial
wastes.

Lesson 4: Treatment of industrial and municipal
wastewaters.

Lesson 5: Atmospheric pollution.

Lesson 6: Sustainability and environmental
impact assessment .

Practice 1: Codification of wastes

Practice 2: Preparation of immobilized activated
charcoal for use as an adsorbent.

Practice 3: Contaminants removal by adsorption
with immobilized activated charcoal.

Practice 4: Coagulation-flocculation:
Establishment of optimal working conditions.
Practice 5: Simulation of certain stages of a EDAR
Practice 6: Life Cycle Analysis of a product

Planning
Class hours Hours outside the Total hours
classroom

Lecturing 26 52 78
Problem solving 11 22 33
Laboratory practical 12 12 24
Objective questions exam 1 0 1

Problem and/or exercise solving 2 0 2

Report of practices, practicum and external practices0 6 6

Case studies 0 6 6

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.
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Methodologies

Description

Lecturing

Teaching in the classroom of the key concepts and procedures for learning the syllabus contents

Problem solving

Solving exercises with the teacher's help and independently

Laboratory practical

using equipment and facilities available in the laboratory/computer room.

Application of the knowledge acquired to the resolution of problems of environmental technology,

Personalized assistance

Methodologies

Description

Laboratory practical

In tutorials, students can consult with their teacher any questions about laboratory practices or the

report of practices to be done. The tutoring schedule of the teaching staff will be public and

accessible to the students.

Lecturing

In tutorials, students can consult with their teacher any questions arising in the lectures and related
to the contents seen in them The schedule of tutorials of teachers will be public and accessible to

students.

Problem solving

In tutorials, students can consult their teacher any questions about the resolution of problems raised
in the classroom. The tutoring schedule of the teaching staff will be public and accessible to the

students.
Assessment
Description Qualification Evaluated
Competencess
Objective "FINAL EXAM" consisting of theoretical questions related to the syllabus 30 CG7 CEl6 CT1
guestions exam  of the subject. CT3
CT10
CG7, CE16 and CT19 competences will be assessed in this exam, based CT19
on student responses to the questions.
CT1, CT3 and CT10 competences are also evaluated, since the exam is
written and requires students' analysis and synthesis skills.
Problem and/or  "FINAL EXAM" consisting of problems related to the syllabus of the 30 CT1
exercise solving subject. CT2
CT3
CT2, CT9 and CT19 competences will be assessed in this exam, based on CT9
the resolution of various exercises of environmental technology, which CT10
require the use of applied knowledge related to the contents of the CT19
subject.
CT1, CT3 and CT10 competences are also evaluated, since the exam is
written and requires students' analysis and synthesis skills.
Report of Detailed report for each practices that includes the results and their 10 CG7 CEl6 CT1
practices, discussion. CT3
practicum and CT9
external practices The competences: CG7, CE16, CT1, CT3, CT9 and CT10, are assessed CT10
based on the quality of the written report elaborated by each student on CT12
his/her own. The following points will be evaluated in the report: text CT17

style and correctness, structure and presentation, analysis and discussion
of the results, and conclusions.

Competences CT12 and CT17 will be assessed based on the laboratory
work. Lab practices will be carried out in pairs, and it is expected the
student develop research skills in the field of environmental technology.
The written report must be done in pairs.
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Case studies All exercises, seminars, practical cases and theoretical / practical tests 30 CG7 CE16 CT2

that are made and delivered to the teacher throughout the course, CT3
related to the concepts and contents of the syllabus. CT10
CT12

Throughout a four-month time several tests are performed.

Competences CG7 and CE16 will be assessed considering the students[]
answers to the theoretical questions.

Competences CT2, CT10 and CT12 will be assessed considering the
students answers to the exercises.

Competenci CT3 will be assessed base on the two parts of the exam:
theory and exercises; considering the precision and clarity of the
answers.

Other comments on the Evaluation

EVALUATION:

A student who choose continuous assessment, to pass the course, must achieve a MINIMUN SCORE of 4.0 points (out of
10) in each of the parts of the "FINAL EXAM" , ie, theory (Objective questions exam) and problems (Problem and/or
exercise solving). If a student reaches the minimum grade in both parts of the "FINAL EXAM", to pass the subject must
obtain a final grade of = 5.0, that is, when the sum of grades of the "practice report", "Case study" and the "FINAL EXAM"
(Exam of objective questions + Problem solving and/or exercises) is = 5.0.

Students who "officially renounces continuous assessment", will make a "FINAL EXAM" (Objective questions exam + Problem
and/or exercise solving) that will be worth 90% of the final grade, and a "EXAM OF PRACTICES" that will be worth 10% of the
final grade. In any case, to pass the course, the student must achieve 50% of the maximum score in each of the constituent
parts of the subject, ie, theory, problems and practices.

SECOND CALL:
In the second call the same criteria apply.

In relation to the July exam, grades of the "Case studies" and "Practices report" are maintained, and students only have to
repeat the "FINAL EXAM", ie, "Objective questions exam" + "Problem and/or exercise solving".

If, at the 1st call, a student suspended one of the parts of the "FINAL EXAM" (theory or problems) and approves the other
party with a grade = 6, on the July exam, you only need to repeat the suspended part.

Ethical commitment:

The student is expected to present an adequate ethical behavior. If you detect unethical behavior (copying, plagiarism,
unauthorized use of electronic devices, etc.) shall be deemed that the student does not meet the requirements for passing
the subject. In this case the final grade, in the current academic year, will FAIL (0.0 points).

The use of electronic devices during the assessment tests will be allowed. The fact of introducing into the examination room
an unauthorized electronic device, will be reason not pass the course in the current academic year, and the final grade will
FAIL (0.0 points)

Sources of information

Basic Bibliography

Mihelcic, J.R. and Zimmerman, J. B., Environmental Engineering: Fundamentals, sustainability, design, Wiley,
Davis, M.L. and Masten S.)., Principles of Environmental Engineering and Science, McGraw-Hill,

Metcalf & Eddy, Ingenieria de aguas residuales : tratamiento, vertido y reutilizaciéon, McGraw-Hill,

Acosta, J.A. et al., Introduccién a la contaminacion de suelos, Mundi-prensa,

Complementary Bibliography

Tchobanoglous, G., Gestion integral de residuos sdlidos, McGraw-Hill,

Nemerow, N. L., Tratamiento de vertidos industriales y peligrosos, Diaz de Santos,

Baird, C y Cann M., Quimica Ambiental, Reverté,

Kiely, G., Ingenieria Ambiental: fundamentos, entornos, tecnologia y sistemas de gestion, McGraw-Hill,
Castells et al., Reciclaje de residuos industriales: residuos sélidos urbanos y fangos de depuradora, Diaz de
Santos,

Albergaria, J.M. and Nouws H.P.A., Soil remediation, Taylor and Francis,
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Sharma, H. D. and Reddy, K. R., Geoenvironmental engineering: site remediation, waste containment, and
emerging waste management technologies, John Wiley & Sons,

Wark and Warner, Contaminacion del aire: origen y control, Limusa,

Jonker, G. y Harmsen, J., Ingenieria para la sostenibilidad, Reverté,

Azapagic, A. and Perdan S., Sustainable development in practice: Case studies for engineers and scientists, Wiley,
Reddy, K.R., Cameselle, C. and Adams, J.A., Sustainable Engineering: Drivers, Metrics, Tools, and Applications,
Wiley,

Recommendations

Subjects that it is recommended to have taken before
Physics: Physics 1/V12G360V01102

Physics: Physics 2/V12G360V01202

Chemistry: Chemistry/V12G380V01205

Other comments

Recommendations:

To enroll in this subject is necessary to have passed or be enrolled in all subjects of previous courses to the course that is
located this subject.
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IDENTIFYING DATA
Fundamentos de organizacion de empresas

Subject Fundamentos de
organizacién de
empresas

Code V12G320V01605

Study Grao en Enxefaria

programme Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
6 Mandatory 3 2C

Teaching Castelan

language

Department Organizacién de empresas e marketing
Coordinator Doiro Sancho, Manuel
Lecturers Doiro Sancho, Manuel
Garcia Lorenzo, Antonio
E-mail mdoiro@uvigo.es
Web
General
description

Competencias

Code

CG8 CG8 Capacidade para aplicar os principios e métodos da calidade.

CG9 CG9 Capacidade de organizacién e planificacion no ambito da empresa, e outras institucions e organizacions.

CE15 CE15 Cofiecementos basicos dos sistemas de producién e fabricacion.

CE17 CE17 Cofiecementos aplicados de organizacién de empresas.

CT1 CT1 Andlise e sintese.

CT2 CT2 Resolucién de problemas.

CT7 CT7 Capacidade para organizar e planificar.

CT8 CT8 Toma de decisidns.

CT9 CT9 Aplicar cofiecementos.

CT11 CT11 Capacidade para comprender o significado e aplicacién da perspectiva de xénero nos diferentes campos de
coflecemento e na practica profesional co obxectivo de lograr unha sociedade mais xusta e igualitaria.

CT18 CT18 Traballo nun contexto internacional.

Resultados de aprendizaxe

Learning outcomes Competences
0 Cofiecer a base sobre a que apoian as actividades relacionadas con a organizacién e xestién de aCG8 CE15 CT1
producién. CG9 CE17 CT2
0 Cofiecer o alcance de as distintas actividades relacionadas con a producién. CT7
0 Adquirir unha visién de conxunto para a ejecucién de as actividades relacionadas con a CT8
organizacién e xestién de a producion. CT9
0 Realizar unha valoracién de os postos de traballo desde un enfogue que axude a o CT11
desenvolvemento de as persoas con unha perspectiva de eficiencia e igualdade. CT18
Contidos
Topic
PARTE I. CONTORNA ACTUAL E SISTEMAS 1. A EMPRESA COMO SISTEMA ABERTO. SISTEMAS PRODUTIVOS.
PRODUTIVOS DECISIONS MULTIFACTORIAIS. CONCEPTOS BASICOS: PRODUTIVIDADE,
CAPACIDADE E TEMPO DE PROCESO. INDUSTRIA 4.0
PARTE Il. PREVISION DE A DEMANDA 2. INTRODUCION. COMPONENTES. METODOS DE PREVISION DE A

DEMANDA: CUANTITATIVOS E CUALITATIVOS
PARTE Ill. XESTION DE INVENTARIOS E XESTION  3.CONCEPTOS BASICOS DE Os INVENTARIOS. CONTROL DE INVENTARIOS
DE PRODUCION 4.XESTION DE INVENTARIOS. MODELOS BASICOS
PARTE IV. XESTION DE PRODUCION 5.INTRODUCION A XESTION DE PRODUCION. OBXECTIVOS E
PROBLEMATICAS. A FUNCION DE PLANIFICACION DA PRODUCION
6.PLAN AGREGADO E MESTRE DE PRODUCION. PLAN DE NECESIDADES DE
MATERIAIS (MRP)
7.PLANIFICACION DA CAPACIDADE. PROGRAMACION DA PRODUCION:
CRITERIOS E REGRAS BASICAS. CONTROL DE PRODUCION

PARTE V. INTRODUCION AO ESTUDO DO 8.INTRODUCION AO ESTUDO DO TRABALLO. DISTRIBUCION EN PLANTA

TRABALLO

PARTE VIN. XESTION LEAN 9.0 ENFOQUE LEAN NA XESTION. DEFINICION E OBXECTIVOS. ELEMENTOS
LEAN
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PARTE VII. INTRODUCION A XESTION DA 10. CONCEPTOS BASICOS: ASEGURAMENTO, CONTROL E XESTION DA
CALIDADE, A XESTION AMBIENTAL E A CALIDADE. FERRAMENTAS BASICAS DA CALIDADE. SISTEMAS DE XESTION
SEGURIDADE E SAUDE NO TRABALLO NORMALIZADOS. ASPECTOS SOCIAIS E ETICOS. SUSTENTABILIDADE.
PRACTICAS . PREVISION DA DEMANDA

. CONTROL E XESTION DE INVENTARIOS

. PLANIFICACION DA PRODUCION *|

. PLANIFICACION DA PRODUCION *l|

. LISTAS DE MATERIAIS E OPERACIONS

. PLANIFICACION DA CAPACIDADE

. PROGRAMACION DA PRODUCION

. ESTUDO DO TRABALLO

. PROBA GLOBAL

OCooNOUTWN PR

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 32.5 64.5 97
Practicas con apoio das TIC 18 18 36
Exame de preguntas obxectivas 6 6 12
Practica de laboratorio 2 3 5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente
Description

Leccién maxistral Exposicidn por parte do profesor dos contidos sobre a materia obxecto de estudo, bases tedricas
e/ou directrices do traballo, exercicio ou proxecto a desenvolver polo estudante.

Practicas con apoio das Actividades de aplicacién dos cofiecementos a situacions concretas e de adquisicion de habilidades

TIC bésicas e *procedimentales relacionadas coa materia obxecto de estudo. Desenvédlvense en
espazos especiais con equipamento adecuado.

Atencidn personalizada
Methodologies Description

Leccion maxistral

Practicas con apoio das TIC

Avaliacion
Description Qualification Evaluated
Competencess
Exame de 2 Tedrico-Practicas: Probas de avaliacién continua que se realizardn a 60 CG8 CE15 C(CT1
preguntas o longo do curso, nas clases de teorfa, distribuidas de forma uniforme CG9 CE17 CT2
obxectivas e programadas para que non interfiran no resto das materias. CcT7
Cada unha destas probas (puntuacién sobre 10) constardn dunha CT8
parte tipo test (5 puntos) e doutra de exercicios (5 puntos). Para CT9
poder superar ou compensar dita proba hai que alcanzar en cada CT18
unha das partes polo menos 1,75 puntos
Practica de 1 Practica de exercicios: Proba de avaliacién continua que se 40 CG8 CE15 CT1
laboratorio realizara en as clases de practicas. CG9 CE17 CT2
CT7
CT8
CT9
CT18

Other comments on the Evaluation

COMPROMISO ETICO Espérase que o alumno presente un comportamento ético adecuado. En o caso de detectar un
comportamento non ético (copia, plagio, utilizacién de aparellos electrénicos non autorizados, e outros) considerarase que o
alumno non reline os requisitos necesarios para superar a materia. En este caso a cualificacion global en o presente curso
académico serd de suspenso (0,0). Non se permitird a utilizaciéon de ningln dispositivo electrénico durante as probas de
avaliacién salvo autorizacién expresa. O feito de introducir un dispositivo electrénico non autorizado en o aula de exame
serd considerado motivo de non superacién de a materia en o presente curso académico e a cualificacién global sera de
suspenso (0,0) OUTROS COMENTARIOS En todos os casos, en cada proba (tedrico-practica ou de exercicios) debe alcanzarse
un minimo de 4 puntos para que se poida compensar con o resto de notas. Soamente poderase compensar unha proba
cando o resto de as notas estean por encima de o valor minimo (4). Aclaracién A modo de exemplo, un alumno que tefia as
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seguintes puntuaciones: 4, 4 e 7 compensaria as partes con a nota de 4 e superaria a materia. En o caso de que as notas
obtidas fosen 3, 4 e 8 NON compensa a materia e tampouco compensa a proba con a nota de 4 (xa que o resto de as notas
non cumpren a condicién de o valor minimo de 4 puntos). En este Ultimo caso o alumno teria que ir a Xaneiro/Xufio con a
proba reducida ou ampliada, segundo o caso. Sinalar que a a hora de facer a media entre as diferentes partes debe terse en
conta a ponderacién de as mesmas. AVALIACION CONTINUA (cualificacién sobre 10) Para superar a materia por Avaliacién
Continua deben cumprirse os seguintes puntos: 1. E imprescindible realizar con aprovechamiento as practicas de a
asignatura asistindo a as mesmas e entregando a resolucién de os exercicios propostos. Sé se permitirdn 2 faltas a o longo
de todo o curso, debéndose entregar a resolucién de as mesmas. O comportamento inadecuado en as clases se penalizard
coma se fose unha falta. Unha vez superado o tope de as 2 faltas non se podera aprobar a materia por avaliacién continua.
2. . Débense superar (e/ou compensar) todas as probas (tedérico-practicas e de exercicios). Os alumnos que superen a
Avaliacién Continua quedaran exentos de as convocatorias oficiais. No entanto, poderan presentarse en o caso de que
queiran optar a maior nota. En o caso de superar a Avaliaciéon Continua e presentarse a as convocatorias oficiais, a nota final
serd a que se obtefla como resultado de ambas probas. CONVOCATORIAS OFICIAIS (cualificacién sobre 10) Os alumnos que
NON superen a avaliacién continua e tefian soamente una de as tres probas pendente, poderan recuperar esta Unicamente
en a convocatoria de Xaneiro/Xufio. En o resto de os casos: a) Aqueles alumnos que desenvolvan con aprovechamiento as
practicas (é dicir, que asistan e entregado as resolucién de as mesmas), realizardn unha proba reducida con un parte
tedrico-practica (60% de a nota) e outra de exercicios (40% de a nota). b) Aqueles alumnos que non cumpran a condicién de
as practicas, realizardn unha proba ampliada con unha parte teérico-practica (60% de a nota) e outra de exercicios (40% de
a nota). Cualificacion final. A nota final de o alumno calcularase a partir de as notas de as distintas probas tendo en conta a
ponderacién de estas (probas tipo test 60% e parte de practicas 40%). En calquera caso, para superar a materia é condicién
necesaria superar todas a partes ou ben ter unha media de aprobado sen que ningunha de as notas sexa inferior a 0 4 (nota
minima para compensar). En 0s casos en os que a nota media sexa igual ou superior a o valor de o aprobado pero en
algunha de as parte non se alcanzou o valor minimo de 4, a cualificacién final serd de suspenso. A modo de exemplo, un
alumno que obtefia as seguintes cualificaciéns: 5, 9 e 1 estaria suspenso, ainda cando a nota media da un valor >=5, a o ter
unha de as partes por baixo de a nota de corte (4). En estes casos, a nota que se reflectird en o acta sera de suspenso (4).

Bibliografia. Fontes de informacion

Basic Bibliography

Chase, R.B y Davis, M.M., Administracion de Operaciones. Produccion y cadena de suministros, McGraw-Hill, 2014
hase, R.B y Davis, M.M., Administracion de Operaciones. Produccion y cadena de suministros, McGraw-Hill, 2014
Krajewski, Ritzman y Malhotra, Administracién de Operaciones. Procesos y cadena de suministro, Pearson, 2013
Complementary Bibliography

Heizer, J. y Render, B., Direccion de la Produccion y de Operaciones. Decisiones Estratégicas y Tacticas, Pearson,
2015

Larrafeta, J.C., Onieva, L. y Lozano, S., Métodos Modernos de gestion de la Produccion, Alianza Editorial, 1995
Schroeder, R.G., Administracion de Operaciones, McGraw-Hill, 2011

Recomendacidns

Other comments
Para matricularse nesta materia é necesario ter superadas ou ben estar matriculado de todas as materias dos cursos
inferiores ao curso no que estd emprazada esta materia.

En caso de discrepancias, prevalecera a version en castelan desta guia.
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IDENTIFYING DATA
Control de maquinas e accionamentos eléctricos

Subject Control de
maquinas e
accionamentos
eléctricos
Code V12G320V01701
Study Grao en Enxefaria
programme Eléctrica
Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 4 1c

Teaching Castelan

language Galego

Department Enxefaria eléctrica
Coordinator Prieto Alonso, Manuel Angel
Lecturers Prieto Alonso, Manuel Angel

E-mail maprieto@uvigo.es
Web http://moovi.uvigo.gal/
General 0 obxectivo que se persegue con esta materia é que o alumno adquira os cofiecementos bdsicos, tanto

description  tedricos como practicos, sobre acionamientos eléctricos e o control dos mesmos. Sistemas e estratexias de
control tanto en corrente continua como en alterna que permitan a eleccién do acionamiento eléctrico mais
adecuado a cada aplicacion.

Competencias

Code

CG3 CG3 Coiiecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

CE20 CE20 Cofiecementos sobre control de maquinas e accionamentos eléctricos e as suas aplicacions.

CT1 CT1 Anadlise e sintese.

CT2 CT2 Resolucién de problemas.

CT6 CT6 Aplicacién da informatica no ambito de estudo.

CT10 CT10 Aprendizaxe e traballo auténomos.

CT16 CT16 Razoamento critico.

CT17 CT17 Traballo en equipo.

Resultados de aprendizaxe

Learning outcomes Competences

Conocer el funcionamiento y estructura interna de los accionamientos eléctricos CG3 CE20 CT1
CT6
CT16

Conocer los distintos modos de control electrénico de las maquinas eléctricas CE20 CT1
CT2
CT6
CT10
CT16
CT17

Conocer los criterios de seleccién de maquinas eléctricas y del correspondiente control en el CE20 CT1

ambito de su aplicacién como accionamiento eléctrico CT2
CT10
CT16

Contidos

Topic

TEMA 1. INTRODUCCION OS ACIONAMENTOS 1.1. Introduccion

ELECTRICOS 1.2. Tipos de accionamientos eléctricos

1.3. Estado actual dos acionamentos eléctricos

1.4. Acionamentos eléctricos a velocidade variable: Estructura xeral.
Campos de aplicacién. Ventaxas e inconvintes da regulacién de
velocidade.

1.5. Maquinas eléctricas para aplicaciéns de control

1.6. Dindmica dos acionamentos

1.7. Tipos de cargas

1.8. Funcionamiento nos catro cuadrantes do plano par-velocidade
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TEMA 2. ACCIONAMIENTOS BASADOS EN
MOTORES DE CC

2.1. Introduccién

2.2. 0 motor de CC funcionando a tensién constante

2.3. Métodos de frenado eléctrico do motor de CC

2.4. Variacién de velocidade del motor de excitacion independente:
Comportamiento dindmico. Convertidores utilizados. Funcionamiento a par
constante. Funcionamiento a potencia constante. Control do motor de
excitacion independente. Control en cascada a fluxo constante.

2.5. Variacién de velocidade do motor de excitacién serie

TEMA 3. ACCIONAMIENTOS BASADOS EN
MOTORES ASINCRONOS

3.1. Introduccién

3.2. Accionamientos non controlados

3.3. Convertidores de potencia utilizados no control dos motores de
induccién

3.4. Control escalar: Control en lazo aberto. Control en lazo cerrado
3.5. Control vectorial: Modelo dindmico do motor de induccién. Modelo en
fasores espaciais. Mecanismo de produccién del par. Control por campo
orientado. Control con referencia 4 corrente de magnetizacién. Motor
alimentado en fonte de tensién. Motor alimentado en fonte de corrente.
3.6. Control directo de par (DTC)

3.7. Control sin sensores

3.8. Aplicaciéns

TEMA 4. ACCIONAMIENTOS BASADOS EN
MOTORES SINCRONOS, MOTORES DE

4.1. Introduccidn
4.2. Control de velocidad de los motores sincronos: Motres sincronos de

RELUCTANCIA CONMUTADA, MOTORES BRUSLESSimanes permanentes. El motor sincrono alimentado a través de

DC e MOTORES PASO A PASO

convertidores y control en lazo abierto. Control en lazo cerrado.
Caracteristicas de funcionamiento y regulacién del motor sincrono.

4.3. Control dos motores brushless DC: Caracteristicas e control. Motores
BLDC de onda cadrada. Motores BLDC de onda sinusoidal.

4.4, Control dos motores de reluctancia conmutada: Convertidores de
potencia utilizados. Caracteristicas e regulacién.

4.5 Control dos motores paso a paso: Motores paso a paso utilizando
motores de reluctancia, motores hibridos ou outros.

Caracteristicas en réximen permanente. Tipos de convertidores utilizados
e curvas par maximo-velocidad .

TEMA 5. SELECCION DUN ACIONAMIENTO

5.1. Introduccién

5.2. Procedemento de seleccién

5.3. Factores que afectan & seleccién dun acionamento
5.4. Criterios para a definicién dun variador de velocidade
5.5. Seleccién do acionamiento e especificacion

5.6. Interaccién entre as distintas partes do accionamiento

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 32.5 65 97.5
Practicas de laboratorio 8 8 16
Practicas con apoio das TIC 10 15 25
Resolucién de problemas e/ou exercicios 1.5 0 1.5
Practica de laboratorio 1.5 0 1.5
Traballo 0 8.5 8.5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Leccién maxistral Exposicién por parte do profesor dos contidos da materia de control de maquinase accionamientos

eléctricos.

Practicas de laboratorio Actividades que desenvolverd o alumno no laboratorio de control de maquinas eléctricas donde
pordn en practica os cofecementos adquiridos nas clases tedricas.

Practicas con apoio das Actividade na que o alumno realizara problemas de caculo e simulacién de comportamento de
TIC sistemas reales correspondientes utilizando programas informaticos.

Atencion personalizada

Methodologies Description

Practicas de laboratorio Durante a realizacion das practicas, 0 profesor atendera personalmente as dudas que podan

exponer os alumnos.
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Practicas con apoio das TIC Durante a realizacién das practicas na aula de informatica, o profesor atenderd personalmente
as dudas que podan expofier os alumnos.

Avaliacion

Description Qualification Evaluated
Competencess

Practicas de A avaliacién da parte practica de laboratorio realizarase de forma continua 10 CE20 CT1

laboratorio (sesidn a sesidn). Os elementos de avaliacidn son: - Asistencia (minimo do CT2
80%). -Puntualidade. - Preparacién previa das practicas. - Utilizacién correcta CT6
do material. -Resultados entregados por cada alumno ou grupo de alumnos ao CT10
finalizar cada practica. CT16
A non asistencia a unha sesién de practicas supén que serad puntuada con 0 CT17
puntos. Unha asistencia a clases de practicas inferior ao 80% supdn que a
nota total de practicas é de cero puntos. Para poder aprobar a materia é
necesario obter unha nota minima do 40%, sobre a nota maxima nesta parte.

Practicas con A avaliacién da parte practica de aulas de informética realizarase de forma 10 CE20 CT1

apoio das TIC continua (sesidn a sesidn). Os elementos de avaliacién son: - Asistencia CT2
(minimo do 80%). -Puntualidade. - Preparacién previa das practicas. - CT6
Utilizacidén correcta do material. -Resultados entregados por cada alumno ¢ CT10
finalizar cada prdctica. A non asistencia a unha sesién de practicas supén que CT1l6
sera puntuada con 0 puntos.

Unha asistencia a clases de practicas inferior ao 80% supdn gque a nota total
de practicas é de cero puntos. Para poder aprobar a materia é necesario obter
unha nota minima do 40%, sobre a nota maxima nesta parte.

Resolucién de A avaliacién dos cofiecementos adquiridos polo alumno farase de forma 50 CG3 CE20 CT1

problemas individual e sen a utilizacién de ningun tipo de fonte de informacién, nun dnico CT2

e/ou exercicios exame que englobara toda a materia impartida no cuadrimestre, tanto en CT10
teoria como en practicas de laboratorio. Para poder aprobar a materia é CT16
necesario obter unha nota minima do 40%, sobre a nota maxima nesta parte.

Practica de Proba escrita na que se evaluard a aplicacion practica dos cofiecementos 20 CG3 CE20 CT1

laboratorio tedricos & resolucién de problemas tipo de acionamentos elétricos. Para poder CT2
aprobar a materia é necesario obter unha nota minima de 40%, sobre a nota CT10
maxima nesta parte.

Traballo A realizacién do traballo é obligatoria e a evaluaciéon do mesmo tera duas 10 CG3 CE20 CT1
compoiientes: unha correspondente ¢ propio traballo realizado en equipo e a CT2
outra correspondente & exposicién del mismo. Para poder aprobar a materia é CT6
necesario obter unha nota minima do 40%, sobre a nota maxima nesta parte. CT10

CT16
CT17

Other comments on the Evaluation

Segunda convocatoria:

Se un alumno non alcanza o 80% de asistencia en clases de practicas ou ben a nota obtida non alcanza o valor minimo
requirido, ten a opcién de realizar un exame de practicas. Para poder aprobar a materia é necesario obter unha nota minima
do 50% da nota méaxima nesta parte.

Compromiso ético: Espérase que o alumno presente un comportamento ético axeitado. No caso de detectar un
comportamento non ético (copia, plaxio, utilizacion de aparatos electrénicos non autorizados, e outros)
considerarase que o alumno non retne os requisitos necesarios para superar a materia. Neste caso a
cualificacion global no presente curso académico sera de suspenso (0.0).

Bibliografia. Fontes de informacion

Basic Bibliography

JesUs Fraile Mora, Accionamientos Eléctricos, Garceta, 2016

Jean Bonal, Accionamientos Eléctricos a velocidad variable, 1999
Trzynadlowski, Andrzej M., Control of induction motors,

Werner Leonhard, Control of Electrical Drives, Segunda,

JesUs Fraile Mora, Maquinas Eléctricas, Quinta,

Complementary Bibliography

Recomendacidns
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Subjects that it is recommended to have taken before

Fundamentos de teoria de circuitos e maquinas eléctricas/V12G320vV01304
Electrénica de potencia e regulacién automatica/V12G320V01501
Maquinas eléctricas/V12G320V01504

Other comments
Para matricularse nesta materia é necesario haber superado, ou ben, matricularse de todalas materias dos cursos inferiores
6 curso en que estd ubicada esta materia.
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IDENTIFYING DATA

Centrais eléctricas

Subject Centrais eléctricas

Code V12G320V01702

Study Grao en Enxefiaria

programme Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
6 Mandatory 4 1c

Teaching Castelan

language

Department Enxefiaria eléctrica

Coordinator Manzanedo Garcia, José Fernando

Lecturers Manzanedo Garcia, José Fernando

E-mail manzaned@uvigo.es

Web http://moovi.uvigo.gal/

General Nesta materia perséguese, por unha banda, cofiecer os elementos que compofien as instalaciéns xeradoras de

description enerxia eléctrica, a sta *interrelacién e, en definitiva, como se desefian e como se explotan as centrais

hidraulicas e térmicas dentro do sistema eléctrico nacional, e por outro, profundar no cofiecemento dos
sistemas eléctricos das centrais, e das proteccidns eléctricas asociadas aos seus elementos.

Competencias

Code

CG3 CG3 Cofecemento en materias basicas e tecnoléxicas que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

CE27 CE27 Capacidade para o desefio de centrais eléctricas.

CT2 CT2 Resolucién de problemas.

CT5 CT5 Xestién da informacion.

CT9 CT9 Aplicar cofilecementos.

CT10 CT10 Aprendizaxe e traballo auténomos.

CT17 CT17 Traballo en equipo.

Resultados de aprendizaxe

Learning outcomes Competences
[ Comprender os aspectos basicos e a base tecnoldxica sobre a que se apoia a xeracién de enerxiaCG3  CE27 CT2
eléctrica en cada un dos distintos tipos de Centrais Eléctricas. CT5
[ Cofiecer os elementos e compofientes dos diferentes tipos de centrais. CT9
[] Entender o funcionamento dos xeradores eléctricos como elemento fundamental das Centrais CT10
Eléctricas, e a sUa *interrelacién, tanto con outros elementos da Central como coa rede eléctrica CT17

exterior, para o control e proteccién dos mesmos.

Contidos

Topic

Introducion as Centrais Eléctricas

Conceptos Xerais
Parque de Xeracién
Planificacién a longo prazo

Centrais Térmicas

Xeracidn eléctrica en Centrais Térmicas
Servizos Auxiliares e Instalaciéns Complementarias en Centrais Térmicas
Operacion de Centrais Térmicas

Outras Centrais *Termoeléctricas

Ciclos Combinados
Grupos Nucleares

Centrais Hidroeléctricas

Xeracioén eléctrica en Centrais Hidroeléctricas

Servizos Auxiliares e Instalaciéns Complementarias en Centrais
Hidroeléctricas

Operacion de Centrais Hidroeléctricas

Xeradores Eléctricos e sistemas asociados aos
mesmos

Sistemas de excitacion e *desexcitacion
Sistemas de refrixeracion

Montaxe e desmonte do *rotor
*Cojinetes e equilibrados

Proteccidns eléctricas nas Centrais

Protecciéns do Xerador
Protecciéns da Transformador
Proteccién de Barras

Planificacion

Hours outside the Total hours

classroom

Class hours
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Leccién maxistral 32.5 76.375 108.875

Estudo de casos 9 21.15 30.15
Practicas de laboratorio 4 1 5
Saidas de estudo 5 0.975 5.975

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description
Leccién maxistral Exposicién por parte do profesor do contido da materia na aula.
Estudo de casos Se *intercalaran coas clases de aula en funcién do tema a tratar en cada momento.

Practicas de laboratorio Realizaranse nos Laboratorios do *Dpto. de Enxefiaria Eléctrica da Escola de Enxefiaria Industrial
(Sede Campus) e consistirdn nunha xeracién *asincrona e unha xeracién *sincrona con axuste a
rede.

Saidas de estudo Procurarase facer -dependendo da dispofibilidade orzamentaria do Centro- unha visita a unha
central térmica e outra a unha central hidroeléctrica.

Atencion personalizada
Methodologies Description

Lecciéon maxistral

Practicas de laboratorio

Saidas de estudo

Estudo de casos

Avaliacion
Description Qualification Evaluated
Competencess
Leccién maxistral Realizarase un exame ao final do semestre para valorar o 90 CG3 CE27 C(CT2
coflecemento adquirido polos alumnos, tanto das sesiéns maxistrais CT5
como do estudo de casos practicos descritos nas mesmas. CT9
CT10
Practicas de Poderase expor no exame final algunha cuestion relacionada con 10 CE27 CT9
laboratorio ditas practicas. CT17

Other comments on the Evaluation

Régase a todos alumnos que se queiran matricular nesta materia - e en especial aos pertencentes a programas de
intercambio- que comproben que os exames non lles coincidan con probas doutras materias porque non se faran mais
exames que os oficialmente establecidos e non se cambiaran, por tanto, datalas/horas dos mesmos en ningunha das
convocatorias.

Tentarase ir pondo na plataforma Tema a documentacién correspondente & materia explicada en clase en cada momento,
entendendo esta como &*quot;documentacién de apoio&*quot; e non estando, por tanto, necesariamente vinculados os
exames & devandita documentacién (ainda que, obviamente, si ao explicado!).

Os alumnos que non superen o correspondente exame deberan presentarse noutra convocatoria. Non se gardaran, por tanto
&*quot;partes da materia&*quot;. Asi mesmo, e ainda que sobre dicilo, todo alumno que se presente a exame sera
cualificado segundo a nota do mesmo, e correralle a correspondente convocatoria. Non existird, por tanto, a posibilidade de
cualificar con &*quot;Non presentado&*quot; a un alumno que entrase ao exame.

Espérase que o alumno presente un *comportamento ético adecuado. No caso de detectar un *comportamento non ético
(copia, plaxio, utilizacién de aparellos electrénicos non autorizados, e outros) considerarase que o alumno non relne os
requisitos necesarios para superar a materia. Neste caso a *cualificacién global no presente curso académico serd de
suspenso (0.0).

Non se permitird a utilizacién de ningun dispositivo electrénico durante as probas de avaliacion, salvo autorizacién expresa,
nin de calculadoras *programables. O feito de introducir calquera dos dispositivos anteriormente citados na aula de exame
sera considerado motivo de non superaciéon da materia no presente curso académico e a *cualificacién global serd de
suspenso (0.0).

As cualificaciéns poderan consultadas polos alumnos a través de Internet a través da Secretaria Virtual da UVigo.

Bibliografia. Fontes de informacion
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Basic Bibliography

Sanchez Naranjo, Tecnologia de las centrales termoeléctricas convencionales, Cualquiera, UNED,

Sanz Osorio, Energia Hidroeléctrica, Cualquiera, Prensas Univesitarias de Zaragoza,

Asociacion de Investigacién Industrial Eléctrica (ASINEL), Coleccion de textos sobre centrales termoeléctricas
convencionales y nucleares, Cualquiera, ASINEL,

Grupo Formacién Empresas Eléctricas, Centrales Hidroeléctricas 1 y Il, Cualquiera, Paraninfo,

Complementary Bibliography

Black & Veatch, Power Plant Engineering, Cualquiera, Chapman & Hall,

Montané, Protecciones en las instalaciones eléctricas, Cualquiera, Marcombo,

Recomendacions
Subjects that continue the syllabus
Xeracidn eléctrica con enerxias renovables/V12G320v01801

Subjects that are recommended to be taken simultaneously
Liflas eléctricas e transporte de enerxia/V12G320V01703

Subjects that it is recommended to have taken before
Mdquinas térmicas e de fluidos en centrais e enerxias renovables/V12G320V01502
Maquinas eléctricas/V12G320V01504

Other comments
*Lectures *will *be *given *entirely *in *Spanish *and *enrolment *in *this *subject *of Erasmus *students *who *do *not
*have a *high *knowledge *of *this *language *is *therefore *discouraged.

Para matricularse nesta materia é aconsellable superar ou ben estar matriculado de todas as materias dos cursos inferiores
a0 curso no que estd emprazada esta materia.

En caso de discrepancias, prevalecerd a version en castelan desta guia.
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IDENTIFYING DATA

Power lines and electric energy transmission

Subject Power lines and
electric energy
transmission

Code V12G320V01703

Study Grado en

programme Ingenieria Eléctrica

Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 4th 1st

Teaching Spanish

language

Department

Coordinator Fernandez Otero, Antonio

Lecturers Fernandez Otero, Antonio

E-mail afotero@uvigo.es

Web http://moovi.uvigo.gal/

General (*)O obxectivo desta materia é proporcionar ao alumno os cofiecementos necesarios para ser capaz de

description planificar, xestionar, desefiar e calcular as instalaciéns eléctricas de alta tensién que constitlen a estrutura
bésica das redes de transporte e distribucién da enerxia eléctrica.
Nunha primeira parte da materia, desenvélvese o calculo e desefio das devanditas instalaciéns de alta tension,
empezando polas lifas eléctricas de alta tensidn, tanto aéreas como subterrdneas para a continuacion,
abordar a descricidn das instalaciéns de transformacion e/ou *interconexién cofiecidas como subestaciéns
eléctricas.
Unha segunda parte do programa dedicase 4 analise das redes eléctricas de alta tensién en condiciéns de falta
e a tratar os conceptos basicos de coordinacién de illamento ligados cos problemas de *sobretensiones que se
producen neste tipo de sistemas.
Finalmente, nun Gltimo tema introdlcense os aspectos basicos do transporte da enerxia eléctrica mediante
sistemas de corrente continua.

Skills

Code

CG3 CG3 Knowledge in basic and technological subjects that will enable students to learn new methods and theories, and
provide them the versatility to adapt to new situations.

CE23 CE23 Ability to calculate and design of power lines and electricity transmission.

CT1l CT1 Analysis and synthesis.

CT2 CT2 Problems resolution.

CT6 CT6 Application of computer science in the field of study.

CT10 CT10 Self learning and work.

CT16 CT16 Critical thinking.

CT17 CT17 Working as a team.

Learning outcomes

Learning outcomes Competences

New CG3 CE23 CT1
CT2
CT6
CT10
CT16
CT17

New CG3 CE23 CT1
CT2
CT6
CT10
CT16
CT17

Contents

Topic

1. Introduction to the electric power systems 1) Structure and description of an electric power system

b) Models of the fundamental elements of an electric power system
-Electric lines, transformers, generators, motor and generic loads
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2. Analysis of faults in electric systems a) Balanced faults
b) Unbalanced faults
- symmetrical Components
- sequence networks
3. High Voltage electric lines a) Electrical models of lines
- Parameters
- Equivalent Circuits
- Steady-state
- Transient state

b) Mechanical calculation of overhead lines
- Conductors
- Supports
- Insulators
4, Overvoltages and insulation coordination a) Types of overvoltages
b) Insulations coordination
¢) Overvoltage protection devices
a) Configuration types
b) Substation components
¢) Grounding systems in high voltage installations

5. Substations

Planning
Class hours Hours outside the Total hours
classroom

Lecturing 18 36 54
Problem solving 12.5 25 37.5
Practices through ICT 18 36 54
Lecturing 18 54 72

Essay questions exam 4.5 0 4.5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing (*)Exposicion por parte do profesor dos conceptos tedricos de cada tema a todo o grupo no horario
de aula establecida polo centro. Fomentarase a participacion activa dos alumnos en forma de
preguntas e respostas en ambos os sentidos.

Problem solving (*)Formulacién e resolucién por parte do profesor de exercicios tipo basicos de aplicacién practica
dos contidos tedricos previamente desenvolvidos.

Practices through ICT  (*)Proporanse casos practicos de maior dimensién e complexidade como aplicacién dos contidos da
materia e que deben ser resoltos polos alumnos na aula informatica coa utilizacién de ferramentas
de software comercial e/ou de desenvolvemento propio. Este tipo de exercicios normalmente son
expostos e iniciados na aula informética e finalizados polo alumno de forma auténoma. Seradn
entregados antes da seguinte practica.

Lecturing

Personalized assistance
Methodologies Description

Problem solving

Practices through ICT

Assessment
Description Qualification Evaluated
Competencess
Problem solving It Will evaluate the correct resolution and delivery in time and form of 30 CG3 CE23 C(CT1
diverse exercises of practical type proposed in the kinds of problems CT2
and in the practices of laboratory. CT6
CT10
CT16
CT17
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Essay questions Examination of theoretical type-@practico with resolution of exercises 70 CG3 CE23 C(CT1

exam of application of the concepts of the subject. CT2
Minimum note of 4 on 10 in this part to approve the subject. CT6
CT10
In this *examen, any part of the subject will be able to be freed stop the CT16
student in function of the evaluation obtained in the "Resolution of CT17
problems"

Other comments on the Evaluation

In the announcement of July the *examen of developmental questions *contarA€ a 100%.

Commitment *A@*tico:&**nbsp;*EspA@*rase that the present student a behaviour *A@*tico suitable. In the case to detect a
behaviour no *A@*tico (copy, *plaxio, *utilizaciA@*n of devices *electrA@*nicos unlicensed, and others) will consider that
the student no *reA@*ne the necessary requirements to surpass the subject. In this case to *cualificaciA@*n global in the
present course *acadA€@cat *serA@ of *suspenso (0.0).

No *permitirA€@ to *utilizaciA@*n of *ningA@*n device *electrA@*nico during them test of *avaliaciA@*n except
*autorizaciA@*n expresses. The fact to enter a device *electrA@*nico unlicensed in the classroom of examination *serA@
considered reason of no *superaciA®*n of the subject in the present course *acadA€cat and the *cualificaciA@*n global
*serA@ of *suspenso (0.0)

Sources of information

Basic Bibliography

Pascual Simén Comin y otros, Calculo y Diseio de Lineas Eléctricas de Alta Tension, Garceta,

A. G. Exposito, Analisis y Operacion de Sistemas de Energia Eléctrica, McGraw Hill,

J. Moreno Mohino y otros, Reglamento de Lineas de Alta Tension y sus fundamentos, Paraninfo,

J. A. Martinez Velasco, Coordinacion de aislamiento en redes eléctricas de alta tension, McGraw Hill,
Complementary Bibliography

Recommendations
Subjects that continue the syllabus
Electric power systems/V12G320V01802

Subjects that it is recommended to have taken before
Electrical engineering/V12G320V01401

Basics of circuit analysis and electrical machines/V12G320V01304
Electrical machines/V12G320V01504
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IDENTIFYING DATA
Technical Office

Subject Technical Office

Code V12G320V01704

Study Grado en

programme Ingenieria Eléctrica

Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 4th 1st

Teaching Spanish

language

Department

Coordinator Alonso Rodriguez, José Antonio
Lecturers Alonso Rodriguez, José Antonio

E-mail jaalonso@uvigo.es
Web http://webs.uvigo.es/oficinatecnica
General This matter has like vision and like mission approach to the student to his back professional life through the

description  knowledge, handle and application of methodologies, technical and tools oriented to the preparation,
organisation and management of projects and other technical documents.
It employed a practical approach of the subjects, looking for the integration of the knowledges purchased to
the long of the career of face to his application to the development of the methodology, organisation and
management of technical works, as true essence of the profession of engineer in the frame of his *atribuciéns
and fields of activity.
*Promoverase The development of the competitions of the matter by means of a theoretical approximation-
practical, in which the exposed contents of theoretical way develop by means of the realisation of practical
activities and works of application oriented to the industrial reality of the profession, assimilating the agile and
precise employment of the distinct rule of application and of the best practices established.
Given the variety that produces in the spectrum of professional exits, the academic program possesses a part
of general contents to all the Industrial Engineers, in which it treats to transmit those appearances that
reinforce the **pluridisciplinaridad and possesses another more specific part of the speciality, that does
reference to methodological or normative appearances of this field.
Likewise the strategy employed allows to expose to the student the professional alternatives that open him,
from the free professional exercise (**peritaciones, *ditames, reports, projects, etc.), even his immersion in a
small / average technical office more oriented the installations or even to the design of product.

Skills

Code

CG1 CG1 Skills for writing, signing and developing projects in the field of industrial engineering, whose purpose, within the
field of Electric Engineering, construction, alteration, repair, maintenance, demolition, manufacturing, installation,
assembly or operation of: structures, mechanical equipments, energy facilities, electrical systems and electronic
installations and industrial plants, and manufacturing processes and automation.

CG2 CG2 Ability to manage the activities object of the engineering projects described in CG1.

CE18 CE18 Knowledge and skills to organize and manage projects. Know the organizational structure and functions of a
project office.

CT1 CT1 Analysis and synthesis.

CT2 CT2 Problems resolution.

CT3 CT3 Oral and written proficiency.

CT5 CT5 Information Management.

CT6 CT6 Application of computer science in the field of study.

CT7 CT7 Ability to organize and plan.

CT8 CT8 Decision making.

CT9 CT9 Apply knowledge.

CT10 CT10 Self learning and work.

CT11 CT11 Ability to understand the meaning and application of the gender perspective in the different fields of knowledge
and in professional practice with the aim of achieving a more just and equal society.

CT13 CT13 Ability to communicate orally and in writing in the Galician language.

CT14 CT14 Creativity.

CT15 CT15 Objectification, identification and organization.

CT16 CT16 Critical thinking.

CT17 CT17 Working as a team.

CT20 CT20 Ability to communicate with people not expert in the field.

Learning outcomes
Learning outcomes Competences
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CE18

CT3
CT5
CT6
CT9
CT10
CT17

CG1 CE18
CG2

CT1
CT2
CT5
CT6
CcT7
CT8
CT10
CT11
CT15
CT17
CT20

CGl
CG2

CT1
CT3
CT5
CT6
CcT7
CT9
CT14
CT15
CT17

CG2 CE18

CT1
CT2
CT3
CT5
CTo
CcT7
CT8
CT9
CT11
CT13
CT14
CT16
CT17
CT20

CT3
CT5
CT6
Cc17
CT13
CT14
CT17
CT20

Contents

Topic

Presentation

Presentation

Guides Educational
Methodology of work.
Groups of work

*Fontes of information and communication: SUBJECT and other

Knowledges and *aplicacions computer for the matter.

Technical office.

Introduction *Funcions.
Organisation of the work.
Technicians of Work in instruments.

Integration with the systems of the company. *Kanban.
Taking of decision by means of weighting of criteria.

Communication.
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Cycle of life of a project

Phase I. Start. Diagram of functional blocks and the *sua description.
Global definition of the project. Legal feasibility. (*PGOM And
environmental legislation)

Phase Il. Scope and aims.

Phase lIl. Realisation of the project.

Phase IV. Closing: permissions and certifications of the project

Industrial project.

Project: Concept, classification, structure, cycle of life. Documents of the
project: Index, memory, planes. *pliegos Of conditions, budget, studies
with own entity.

Normalisation. It JOINS 157002.

Administrative management of works of
engineering.

Processing: visa, notary, Public Organisms, etc.

Management of licences, permissions and permissions in front of public
and personal institutions.

Bidding and contracting of projects.

Industrial project. Planes

Structure and index of the planes. Typology of representation: dimension
and relation. Block of titles. Sizes and scales. Folded.

Criteria for wool preparation of planes. Example; planes of distribution.
Example: planes of installations. Diagrams of principle. Legend of
symbology.

Fire protection

Basic concepts: classification, sectorization, classification of materials, NRI,
evacuation, means of protection. RD 2267/2004 and CTE DB-SI.

Budget and planning.

Measurement economic assessment

Theory of management and planning of projects.
Agile methodologies,

*Gantt, *CPM and *PERT

Basic elements of construction

Basic elements of construction. Cover. *Cimentacién. Structural elements.
Coatings. Carpentries. Finishings. Examples.

Methodology of design of installations

Types of installations. Determination of loads. Elements of feeding of the
loads. Elements of performance control and security. Planes of
installations and diagrams of principle.

| fold of Conditions.

Types.

Administrative

Technical

*Facultativas

Bidding and contracting of projects.

Legislation.

Legislative legislation

Interpretation of the technical legislation

generic technical Legislation applied the speciality: *RD 485/1997, *RD
486/1997, *PGOM, *RD 314/2006

Technical documents.

Report: Concept, classification, structure.
Certifications . Homologation
*Peritaciones, Valuations.

Studies with own entity.

Relative studies to the fulfillment of the legislation of labour risks: Basic
Study of Security and Health.

Relative studies to the fulfillment of the legislation of management of
waste.

Professional activity.

Processing: visa, notary, Public Organisms, etc.

Management of licences, permissions and permissions in front of public
and personal institutions.

Bidding and contracting of projects.

Patent rights.

Technological innovation and patent rights.
Patents and models of utility.

(*)Comunicacién

(*)Técnicas de presentacidn de trabajos orales y escritas

Planning
Class hours Hours outside the Total hours
classroom

Introductory activities 2 0 2
Lecturing 12 24 36
Mentored work 2 6 8
Project based learning 12 24 36
Problem solving 6 6 12
Practices through ICT 4 4 8
Design Thinking 2 8 10
Learning-Service 4 20 24
Scientific events 2 8 10
Presentation 1 3 4
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*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Introductory activities

The subject will be presented, information on the contents of the same, methodologies to be
applied, work to be done in the subject and form of evaluation.
Likewise, dynamics will be carried out in the class to promote the interrelationship in the students.

Lecturing

Presentation by the teacher of the contents on the subject of study, theoretical bases and/or
guidelines of a work, exercise or project to be developed by the student.

Mentored work

Prepare a technical report on any issue related to Industrial Engineering, with the quality and rigour
expected of an Industrial Engineer.

Project based learning

Work will be done using the methodology of "Project-Based Learning- *ABP". Realization of an
engineering project, working with an open team. Emphasis will be placed on applying industrial
engineering tools and knowledge to create engineering solutions for the real needs of an industry.
Submit Problem solving The student must develop the right or correct solutions the exercises posed
that are based on the theory taught.

They will be performed by applying formulas, algorithms or transformation procedures gives
available information. Interpretation of the results will be necessary.

Problem solving

The student must develop the right or correct solutions the exercises raised that are based on the
theory taught.

They will be performed by applying formulas, algorithms or transformation procedures gives
available information. Interpretation of the results will be necessary.

Practices through ICT

Knowledge application activities in a given context, and the acquisition of basic and procedural
skills in relation to the subject, through ICT.

Design Thinking

An interdisciplinary group will be created with students from other subjects and grades.
This group, applying the methodology "Design Thinking" will generate a work of implementation
and / or improvement on a specific activity.

Learning-Service

Learning-Service (ApS) is an innovative methodology that tries to change reality and improve
students' learning. It is inserted into the set of activities carried out by a student, and connects with
innovative proposals such as competency-based education, project-based or problem-based
learning, cooperative and collaborative learning.

Scientific events

To present the ideas developed by students in collaborative groups, a presentation is organized in
congress format. This will be public and broadcast in different media.

Personalized assistance

Methodologies

Description

Project based learning

The student will complete an engineering project, working with an open team. Emphasis will be
placed on the application of industrial engineering tools and knowledge to create engineering
solutions for the real needs of an industry. Group tutorials will be held with the teacher to answer
questions and to follow up on the work.

Mentored work

The student, individually, prepares a technical report, or similar document, on a topic proposed by
the teacher. Tutorials will be individual. The student's doubts will be clarified and he/she will be
helped in the organization and planning of the work. Tutorials can be done in small groups, bringing
together students with the same problem, for a better efficiency.

Design Thinking

The students, in a multidisciplinary group with students from other degrees, will work on a solution
to the problem posed. This will be done by applying the Design Thinking methodology and
simultaneously applying the Learning as a Service methodology. Meetings are planned to explain
the methodologies to be applied and group tutorials to monitor the work.

Scientific events

We will work with the different groups of students to help them prepare the public exhibition of
their work. You will conduct several rehearsals with them and guide them to achieve an effective
presentation

Learning-Service

This methodology is integrated with the Design Thinling, so the monitoring will be as indicated in
that section.

Assessment
Description Qualification Evaluated
Competencess
Lecturing Theory: The tests will be of a test type or short answer. 20 cal CT2
Minimum grade for this part: 4 out of 10 (in this part) CG2 CT9
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Mentored work

Prepare a technical report on any issue related to Industrial
Engineering, with the quality and rigor expected of an Industrial
Engineer.

An evaluation rubric will be published in the TEMA platform of the
subject.

10 CG1 CT1
CT3
CT5
CTé
CT7
CT8
CT9
CT10
CT15
CT16

Project based learningRealization of an engineering project, working with an open team.

Emphasis will be placed on applying industrial engineering tools and
knowledge to create engineering solutions for the real needs of an
industry.

An evaluation rubric will be published on the subject's THEME
platform.

The evaluation includes an individual test on the work and will weigh
the project note as set out in the evaluation heading.

40 CG1 CE18 CT2
CG2 CT3
CT5
CT7
CT8
CT9
CT10
CT14
CT17
CT20

Learning-Service

make an interdisciplinary group work, with students from other
subjects and grades.

This group, applying the methodology "design thinking" will do a work

of implementation and / or improvement on a specific activity.
An evaluation rubric will be published in the TEMA platform of the
subject.

20

Scientific events

Presentation of the ideas developed by the students in the
collaborative groups. This activity will be public and broadcast in
different media.

An evaluation rubric will be published in the TEMA platform of the
subject.

5 CT1
CT3
CT5
CT6
CT17
CT20

Presentation

Class group presentation of the work done with the Service-Learning
methodology

Other comments on the Evaluation

EVALUATION SYSTEM:

The default evaluation system is the continuous evaluation system. The student who wishes to take advantage of the non-
continuous evaluation system must officially request it, within the time and manner established by the E.E.I. If the student
does not request such resignation or does not obtain the favorable verdict of the waiver of continuous evaluation, it is

understood that this is in the continuous evaluation system.
The student who intends to request the waiver of continuous evaluation should notify the professor as soon as possible. It is
recommended to do it at the beginning of the course, or before beginning teaching.
The evaluation will be made based on the rubrics that are published in the TEMA platform of the subject.

CRITERIA FOR OVERCOMING THE MATTER THROUGH CONTINUOUS EVALUATION:

In order to pass the subject through continuous assessment, two conditions must be fulfilled simultaneously:
a) obtain a minimum score of 4 out of 10 in each of the evaluable sections or parts indicated in the rubrics that are

published.

b) obtain an average grade, weighted according to the percentages indicated above, minimum of 5 out of 10.

If a section is suspended, or the student wishes to improve the grade of a section, he / she will have a maximum of two (2)
opportunities to do so. In this case, a correction coefficient will be applied to the qualification of the section. The grade will
be multiplied by a correction factor. The deadline for such corrections will be established by the teacher.

CRITERIA FOR OVERCOMING THE MATTER THROUGH EVALUATION NOT CONTINUING:

Students who choose to officially renounce continuous assessment, must perform a job supervised by the teacher, consisting
of an industrial project or similar, and an evaluation test.
The tutoring of the aforementioned work will begin in the first month of the semester. It is the responsibility of the interested
student to contact the teacher to report the situation and receive the appropriate documentation and information.

To obtain the qualification, the proportional average will be found (60% theory and 40% practices).

It is mandatory to obtain a minimum grade of 5 points out of 10 possible in each one of the parts.

To overcome the subject, the aforementioned average must be a minimum of 5 points out of 10 possible.
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ETHICAL COMMITMENT:

The student is expected to exhibit adequate ethical behavior. By taking the course, the student acquires a commitment to
teamwork, collaboration and respect for classmates and teachers. In the case of detecting unethical behavior (copying,
plagiarism, use of unauthorized electronic devices and others) it will be considered that the student does not meet the
necessary requirements to pass the subject. In this case, the overall grade in the current academic year will be suspended
(0.0).

Sources of information

Basic Bibliography

Profesor de la asignatura, Apuntes de Oficina Técnica, Plataforma de teledocencia,, 2017

Complementary Bibliography

Cos Castillo, Manuel de, Teoria general del proyecto, Sintesis, 1995

Cos Castillo, Manuel de, Teoria general del proyecto I, Sintesis, 1995

Paso a paso con Gantt Project, conectareducacion.educ.ar, 2016

GARCIA-HERAS PINO, ALVARO y JULIAN RODRIGUEZ FERNANDEZ, Documentacién técnica en instalaciones eléctricas,
22, Ediciones Paraninfo S.A., 2017

Comité CTN 157, PROYECTOS, UNE 157001:2014:Criterios generales para la elaboracion formal de los
documentos que constituyen un proyecto técnico, AENOR. ASOCIACION ESPANOLA DE NORMALIZACION Y CERT, 2014
GONZALEZ, FRANCISCO JAVIER, Manual para una eficiente direccion de proyectos y obras, FC Editorial, 2014
ARENAS REINA, JOSE MANUEL, RACTICAS Y PROBLEMAS DE OFICINA TECNICA, LA FABRICA, 2011

MARTINEZ GABARRON, ANTONIO, Analisis y desarrollo de proyectos en la ingenieria alimentaria, ECU, 2011
MONTANO LA CRUZ, FERNANDO, Autocad 2017, Anaya Multimedia, 2016

MEYERS FRED E., STEPEHENS MATHEW P., Disefio de instalaciones de manufactura y manejo de materiales, Disefio
de instalaciones de manufactura y manejo de materiales, Prentice Hall, 2006

Tompkins, James A. White John A. Bozer, Yavuz A. Tanchoco J. M. A., Planeacion de instalaciones, Cengage Learning
editores S.A., 2011

Recommendations
Subjects that continue the syllabus
Final Year Dissertation/V12G360V01991

Subjects that it is recommended to have taken before
Graphic expression: Fundamentals of engineering graphics/V12G360vV01101
Computer science: Computing for engineering/V12G360V01203
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IDENTIFYING DATA

Xeracion eléctrica con enerxias renovables

Subject Xeracioén eléctrica
con enerxias
renovables

Code V12G320v01801

Study Grao en Enxefaria

programme Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
6 Mandatory 4 2C

Teaching Casteldn

language

Department Enxefaria eléctrica

Coordinator Diaz Dorado, Eloy

Lecturers Carrillo Gonzalez, Camilo José
Diaz Dorado, Eloy

E-mail ediaz@uvigo.es

Web

General

description

Competencias

Code

CG3 CG3 Coflecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

CE28 CE28 Cofiecemento aplicado sobre enerxias renovables.

CT2 CT2 Resolucién de problemas.

CT5 CT5 Xestién da informacion.

CT9 CT9 Aplicar cofilecementos.

CT10 CT10 Aprendizaxe e traballo auténomos.

CT17 CT17 Traballo en equipo.

CT19 CT19 Sustainability and environmental commitment. Equitable, responsible and efficient use of resources.

Resultados de aprendizaxe

Learning outcomes Competences

[ Cofiecemento dos diferentes tipos de xeracién eléctrica con enerxias renovables, os seus CG3 CE28 (CT2
elementos e compofientes. CT5
0 *Dimensionamiento de sistemas de xeracién a partir de enerxias renovables. CT9
[] Cofiecer a influencia da xeracién de enerxia eléctrica con enerxias renovables sobre o CT10
comportamento da rede. CT17
[J Analizar os distintos sistemas de almacenamento de enerxia. CT19
Contidos

Topic

Aproveitamento de enerxia de orixe edlica.

Avaliacion do recurso edlico
Aeroxeradores

Instalacions edlicas de producién de enerxia
eléctrica.

Dimensionamento do parque edlico.
Avaliacién da producion de enerxia eléctrica.
Analise da implantacion de parques edlicos nas redes de enerxia eléctrica.

Aproveitamento de enerxia de orixe solar.

Avaliacioén do recurso solar.
Paneis fotovoltaicos e investidores.

Instalacions fotovoltaicas.

Dimensionamento do campo fotovoltaico.

Avaliacién da producién de enerxia eléctrica.

Anélise da implantacién de parques fotovoltaicos nas redes de enerxia
eléctrica

Sistemas de almacenamento de enerxia.

Baterias: tipoloxia e dimensionamento.
Outros sistemas de almacenamento de enerxia: volantes de inercia,
supercondensadores...

Condicidns técnicas e réxime econdmico das
enerxias renovables.

Condicidns técnicas de conexién a rede da EE.RR.
Avaliacién econdmica dos aproveitamentos renovables e a sla
incorporacién ao mercado eléctrico.

Planificacion

Hours outside the Total hours

classroom

Class hours
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Leccién maxistral 20 40 60

Resolucién de problemas 12.5 13.5 26
Practicas con apoio das TIC 18 18 36
Exame de preguntas de desenvolvemento 3 0 3

Estudo de casos 0 25 25

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description
Leccién maxistral 0 profesor expord o contido da materia.
Resolucién de Resolveranse problemas e exercicios tipo en clase e o alumno tera que resolver problemas
problemas similares.

Practicas con apoio das Realizaranse problemas e exercicios practicos con soporte informatico (procuras de informacion,
TIC uso de programas de calculo,...)

Atencion personalizada
Methodologies Description

Leccién maxistral Para todas as modalidades de docencia, as sesidns de tutorizacién poderan realizarse por
medios telematicos (correo electrénico, videoconferencia, foros de FAITIC, ...) baixo a
modalidade de concertacién previa.

Resolucién de problemas Para todas as modalidades de docencia, as sesidns de tutorizacion poderan realizarse por
medios telematicos (correo electrdnico, videoconferencia, foros de FAITIC, ...) baixo a
modalidade de concertacién previa.

Practicas con apoio das Para todas as modalidades de docencia, as sesions de tutorizacién poderan realizarse por
TIC medios telematicos (correo electrdnico, videoconferencia, foros de FAITIC, ...) baixo a
modalidade de concertacién previa.

Tests Description

Estudo de casos Para todas as modalidades de docencia, as sesidns de tutorizacién poderan realizarse por
medios telematicos (correo electrdnico, videoconferencia, foros de *FAITIC, ...) baixo a
modalidade de concertacién previa.

Avaliacion
Description Qualification Evaluated
Competencess
Practicas con apoio das  Presentacién da memoria resolta das actividades expostas nas 20 CT9
TIC clases practicas programadas no horario previsto. O alumnado CT19
gue non realice un minimo do 75% de horas practicas no horario
previsto terdn que realizar unha proba de estd docencia practica.
Exame de preguntas de  Resolucién de casos practicos e desenvolvemento de cuestiéns 30 CG3 CE28 CT2
desenvolvemento tedricas, relacionada coa docencia teérica e practica. CT5
CT9
CT10
CT17
CT19
Estudo de casos Presentacién dos casos practicos expostos polo profesorado. 50 CT9
Os casos expostos seran defendidos ante os profesores da CT19

materia.

Other comments on the Evaluation

En cada unha das probas hase de alcanzar polo menos un 30% da calificacién maxima desta proba para aprobar a materia.
En caso de non alcanzarse, a calificacion maxima que aparecera no expediente serd ao sumo de 4 sobre 10.

Compromiso ético: Espérase que o alumno presente un comportamento ético adecuado. No caso de detectar un
comportamento non ético (copia, plaxio, utilizacién de aparellos electrénicos non autorizado, e outros) considérase que o
alumno non reline os requisitos necesarios para superar a materia. Neste caso a cualificacién global no actual curso
académico serd de suspenso (0.0). Non se permitird a utilizacién de ningln dispositivo electrénico durante as probas de
avaliacién salvo autorizacion expresa. O feito de introducir un dispositivo electrénico non autorizado na aula de exame serd
considerado motivo de non superacién da materia no presente curso académico e a cualificacién global serd de suspenso
(0.0).

Bibliografia. Fontes de informacion
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Basic Bibliography

L. Rodriguez Amenedo, J. C. Burgos Diaz, S. Arnalte Gémez, Sistemas edlicos de produccion de energia eléctrica,

Varios, Principios de conversion de la energia edlica, CIEMAT,

L. L. Freris, Wind energy conversion systems, Prentice Hall,

Dominguez Garrido, Energias renovables y medio ambiente, Diaz de Santos,

CENSOLAR, La energia solar: aplicaciones practicas,

IDAE, Pliego de Condiciones Técnicas del IDAE para Instalaciones de Energia Solar Fotovoltaica Conectadas a

Red, IDAE,

IDAE, Pliegos de Condiciones Técnicas del IDAE para Instalaciones de Energia Solar Fotovoltaica Aisladas de

Red, IDAE,

Complementary Bibliography

Recomendacions

Subjects that are recommended to be taken simultaneously

Centrais eléctricas/V12G320V01702
Sistemas eléctricos de potencia/V12G320V01802

Subjects that it is recommended to have taken before

Electrotecnia/V12G320vV01401

Fundamentos de teoria de circuitos e maquinas eléctricas/V12G320vV01304
Termodindmica e transmisién de calor/V12G320V01302

Instalaciéns eléctricas 1/V12G320V01503

Instalaciéns eléctricas 11/V12G320V01602
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IDENTIFYING DATA
Sistemas eléctricos de potencia

Subject Sistemas
eléctricos de
potencia

Code V12G320V01802

Study Grao en Enxefiaria

programme Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
6 Mandatory 4 2C

Teaching Castelan

language

Department Enxefaria eléctrica
Coordinator Cidras Pidre, Jose
Lecturers Cidras Pidre, Jose
Miranda Blanco, Blanca Nieves
E-mail jcidras@uvigo.es
Web
General
description

Competencias

Code

CG3 CG3 Cofiecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

CE24 CE24 Cofiecemento sobre sistemas eléctricos de potencia e as suas aplicacions.

CT1 CT1 Anadlise e sintese.

CT2 CT2 Resolucién de problemas.

CT6 CT6 Aplicacién da informatica no ambito de estudo.

CT10 CT10 Aprendizaxe e traballo auténomos.

CT16 CT16 Razoamento critico.

CT17 CT17 Traballo en equipo.

Resultados de aprendizaxe

Learning outcomes Competences

* Adquirir habilidades sobre o proceso de analise de sistemas eléctricos de potencia en réxime CG3 CE24 (CT1

*estacionario e dindamico. CT2

* Adquirir habilidades sobre o proceso de operacién e xestion de redes eléctricas. CT6
CT10
CT16
CT17

Contidos

Topic

Andlise de sistemas de enerxia eléctrica en Ecuacidns basicas do fluxo de potencia: Clasificaciéon de nds. Métodos de

réxime estacionario. resolucion

Operacion e Control de SEP: Control Pf e 0 problema do control potencia-frecuencia: Regulacion primaria e

Regulacién QV. Seguridade estacionaria. secundaria. Definicién de area de control. O control da tensién e da

potencia reactiva: Regulador de tensién, transformadores con regulacién e
compensadores de enerxia reactiva. Sequridade estacionaria nos SEP.
Xestién de SEP: Andlise e Despacho econémico  Andlisis econdmico de SEP: Tipos de SEP atendendo a xestidn. Mercados.

en SEP. Métodos de analise e procedementos de xestion.

Proteccién de SEP ante faltas Tipos de proteccién. Coordinacién de proteccién.

Andlise da estabilidade transitoria de sistemas de Ecuacions basicas. Simulacidén de analise de estabilidade. Métodos de
enerxia eléctrica. resolucion.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 20 40 60
Resolucién de problemas 12.5 13.5 26
Practicas con apoio das TIC 18 18 36
Exame de preguntas de desenvolvemento 3 0 3
Estudo de casos 0 25 25
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*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description
Leccién maxistral 0 profesor expord na clase o contido da materia.
Resolucién de 0 profesor realizard exercicios e problemas tipo dos diferentes contidos da materia, e os alumnos
problemas realizardn problemas e exercicios similares.
Practicas con apoio das Realizaranse problemas e exercicios practicos que requiran soporte informatico, *busqueda de
TIC *informacion, uso de programas de calculo, ...

Atencion personalizada
Methodologies Description

Leccién maxistral O profesorado atenderd persoalmente as dibidas e preguntas dos alumnos, segundo xurdan
durante a realizacién dos problemas/exercicios.

Resolucién de problemas O profesorado atendera persoalmente as dubidas e preguntas dos alumnos, segundo xurdan
durante a realizacién dos problemas/exercicios.

Practicas con apoio das TIC O profesorado atendera persoalmente as dubidas e preguntas dos alumnos, segundo xurdan
durante a realizacién dos problemas/exercicios.

Avaliacion
Description Qualification Evaluated
Competencess
Practicas con apoio das TIC Asistencia as practicas e presentacién das memorias da 30 CG3 CE24 CT2
resolucion das actividades expostas. CT6
Para superar esta parte é necesario asistir ao 75% das CT10
horas asignadas. En caso contrario realizarase unha proba. CT16
Exame de preguntas de Realizarase un exame que consistird na resolucién de casos 40 CG3 CE24 C(CT1
desenvolvemento practicos e desenvolvemento de cuestidns tedricas CT2
relacionadas coa docencia tedrica e practica. CT10
Deberase alcanzar unha nota superior ao 30% da CT16
cualificacién maxima da proba para aprobar a materia.
Estudo de casos Presentacién dos casos practicos expostos polo 30 CG3 CE24 C(CT1
profesorado. CT2
CT6
CT10
CT16
CT17

Other comments on the Evaluation

Compromiso ético: Espérase que o alumno presente un comportamento ético adecuado. No caso de detectar un
comportamento non ético (copia, plaxio, utilizaciéon de aparellos electrénicos non autorizado, e outros) considérase que o
alumno non reline os requisitos necesarios para superar a materia. Neste caso a cualificacién global no actual curso
académico sera de suspenso (0.0). Non se permitird a utilizacién de ningun dispositivo electrénico durante as probas de
avaliacién salvo autorizacién expresa. O feito de introducir un dispositivo electrénico non autorizado na aula de exame sera
considerado motivo de non superacién da materia no presente curso académico e a cualificacién global sera de suspenso
(0.0).

Bibliografia. Fontes de informacion

Basic Bibliography

Coord: Antonio Gdmez Expdsito, Analisis y Operacion de Sistemas de Energia Eléctrica,
Prof. dpto. Ingenieria Eléctrica, Anadlisis de redes eléctricas,

J. J. Grainger y W.D. Stevenson, Andlisis de sistemas de potencia,

Fermin Barrero, Sistemas de Energia Eléctrica,

Ley del Sector Eléctrico (Ley 54/1997),

Complementary Bibliography

Recomendacions

Subjects that are recommended to be taken simultaneously
Xeracion eléctrica con enerxias renovables/V12G320V01801
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Subjects that it is recommended to have taken before
Electrotecnia/V12G320V01401

Maquinas eléctricas/V12G320V01504

Centrais eléctricas/V12G320V01702

Liflas eléctricas e transporte de enerxia/V12G320V01703

Other comments
Requisitos: Para matricularse nesta materia é necesario superar ou ben estar matriculado de todas as materias dos cursos
inferiores ao curso no que estd situada esta materia.
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IDENTIFYING DATA

Compoiientes eléctricos en vehiculos

Subject Compofientes
eléctricos en
vehiculos
Code V12G320v01902
Study Grao en Enxefaria
programme Eléctrica
Descriptors  ECTS Credits Type Year Quadmester
6 Optional 4 2C
Teaching Casteldn
language
Department Enxefaria eléctrica

Coordinator Lépez Fernandez, Xosé Manuel

Lecturers Lépez Fernandez, Xosé Manuel

E-mail xmlopez@uvigo.es
Web http://moovi.uvigo.gal/
General

description

Competencias

Code

CB2

Que os estudantes saiban aplicar os seus cofiecementos 6 seu traballo ou vocacién dunha forma profesional e postan
as competencias que adoitan demostrarse por medio da elaboracién e defensa de argumentos e a resolucién de
problemas dentro da suUa area de estudo.

CB3 Que os estudantes tefian a capacidade de reunir e interpretar datos relevantes (normalmente dentro da sta area de
estudo) para emitir xuizos que inclian unha reflexién sobre temas relevantes de indole social, cientifica ou ética.
CB5 Que os estudantes desenvolvan aquelas habilidades de aprendizaxe necesarias para emprender estudos posteriores
cun alto grao de autonomia.
CG3 CG3 Cofecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e
teorias, e os dote de versatilidade para adaptarse a novas situacions.
CG7 CG7 Capacidade para analizar e valorar o impacto social e ambiental das soluciéns técnicas.
CG10 CG10 Capacidade para traballar nun medio multilingte e multidisciplinar.
CT1 CT1 Andlise e sintese.
CT3 CT3 Comunicacién oral e escrita de coflecementos.
CT5 CT5 Xestién da informacion.
CT7 CT7 Capacidade para organizar e planificar.
CT8 CT8 Toma de decisiéns.
CT10 CT10 Aprendizaxe e traballo auténomos.
CT15 CT15 Obxectivacion, identificacién e organizacién.
CT16 CT16 Razoamento critico.
CT17 CT17 Traballo en equipo.
Resultados de aprendizaxe
Learning outcomes Competences
Cofiecer el desenvolvemento histérico e retos futuros de la rede eléctrica de abordo utilizada nos CB2 CG3 CT1
vehiculos (*Kfz *Bornetz) CB3 CG7 CT3
CB5 CGl10 CT5
CT7
CT8
CT10
CT15
CT16
CT17
Cofiecer as variantes de rede eléctrica de abordo co aumento de tensién. CB2 CG3 CT1

CB3 CG7 CT3
CB5 CGl0 CT5
CT7
CT8
CT10
CT15
CT16
CT17
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http://moovi.uvigo.gal/

Coiiecer propiedades, funcionamento e compofientes que proceden de a rede eléctrica de abordo CB2 CG3 CT1

tradicional en vehiculos. CB3 CG7 CT3
CB5 CGl10 CT5

CT7
CT8
CT10
CT16
CT17

Contidos

Topic

Introducion. Introducion.

Tipos de vehiculo.
Historia do vehiculo eléctrico.
Perspectivas de futuro.
Esquemas eléctricos en vehiculos. Introduccién.
Instalacién eléctrica.
Esquemas eléctricos.
Localizacién dos compofientes eléctricos no esquema eléctrico.
Principais circuitos que compofien o esquema.
Compofientes eléctricos de abordo. Introduccidn.
Sistemas eléctricos principais.
Sistemas eléctricos auxiliares.
Accionamiento.
Traccion.
Dispositivos auxiliares.
Equipos de abordo.
Sensores.
Traccién en vehiculos eléctricos. Introducién.
Requisitos para a traccién eléctrica.
Motor asincrono.
Motor sincrono.
Motor de reluctancia.
Motor de imans permanentes.
Control e accionamento.
Aplicacions.
Sistemas de control e comunicacion. Introducién.
Sistemas de comunicacion:
Elementos; Configuraciéns; Buses
Sistemas de control:
Estaticos; Dindmicos; Seguridade; Motor
Sistemas de almacenamento de enerxia. Introduccién.
Baterias.
Células de combustion.
Supercondensadores.
Volante de inercia
Tendencias.
Integracién na red eléctrica
Sistemas de recarga e infraestrutura de soporte. Introduccién.
Modos de recarga.
Tipos de conectores.
Infraestructura de soporte.
Tipos de redes de alimentacioén.
Enerxias alternativas.
Arquitectura de un xestor de carga.
Redes intelixentes.
Practicas de laboratorio Achegamento aos diferentes comporfientes eléctricos, andlises e
identificacién dos mesmos.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidn maxistral 12 36 48
Saidas de estudo 10 10 20
Traballo tutelado 10 30 40
Presentacién 10 32 42

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.
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Metodoloxia docente
Description

Leccién maxistral Exposicién dos nucleos dos temas, seguida da explicacién conveniente para favorecer a sta
comprension.
Motivacién do interese polo cofecemento da materia.

Saidas de estudo Cofiecemento dos procesos de fabricacion de compofientes relacionados coa materia e a sta
diferenciacion dentro do sector.

Traballo tutelado Profundizacién no contido detallado da materia adoptando un enfoque estruturado e de rigor.
Promover o debate e a confrontacién de ideas.

Presentacién Exercitar recursos de andlises e sinteses dos traballos tutelados elaborados.

Promover a adopcién de aptitudes autocriticas e a aceptacién de enfoques contrarios.

Atencion personalizada
Methodologies Description

Saidas de estudo

Traballo tutelado

Presentacion

Avaliacion
Description Qualification Evaluated
Competencess
Traballo tuteladoValoracién dos traballos individuais e en equipo, materializados nunha 60 CG3 CT3
memoria. CT5
CT10
CT17
Presentacién Presentacién individual dos resultados dos traballos 40 CG3 CT3
tutelados, onde se puntuara: CT5
Motivacién polo tema. CT10
Claridade da exposicién. CT17

Medios utilizados.

Resposta &s dubidas e suxestiéns presentadas.
Claridade de conceptos

Precisién da informacion

Achegas

Resultados

Conclusiéns

Other comments on the Evaluation

El alumno/a podra escoger entre una de las dos opciones, Opcién A (Evaluacién Final) o Opcién B (Evaluacién continua), para
su evaluacién, segln se detalla a continuacién. Opcién A A esta Opcién A podra optar cualquier alumno/a matriculado/a en
la asignatura. La evaluacién de los conocimientos adquiridos por el alumno/a se hara de forma individual, y sin la utilizacién
de ningun tipo de fuente de informacién, en un Unico examen escrito que englobard toda la materia recogida en el Temario
relativa al Aula, Laboratorio y Salidas de estudios o Practicas de campo. Los exdmenes coincidiran con las convocatorias
oficiales correspondientes. Para superar la asignatura, serd necesario obtener una puntuacién igual o superior al 50% de la
puntuacién asignada. Opcién B A esta Opcidén B podran optar sélo los alumnos/as que participen de forma presencial en
todos los ejercicios y actividades que se propongan en el Aula, para realizar tanto de forma individual como en equipo, y que
ademas asistan a todas y cada una de las actividades de Laboratorio y Salidas de estudio o Practicas de campo
programadas. Dichas actividades consistirdn en: Trabajos tutelados individuales y en equipo, evaluados a través de una
memoria escrita, con un peso de 60%. Presentaciones individuales y en equipo de los resultados de los trabajos tutelados,
con un peso de 40%. Para superar la asignatura, es condicién necesaria, pero no suficiente, obtener como minimo el 30% de
la nota maxima asignada a cada una de las partes, tanto en Trabajos tutelados (minimo 2%), como en Presentaciones
(minimo 1,20%). La materia estarad superada cuando la puntuacién total (Trabajos tutelados + Presentaciones) resulta una
nota final minima del 50%. En aquellos casos en los que a pesar de no superar el 30% de la nota maxima asignada de
alguna de las partes Trabajos tutelados y/o Presentaciones, resulte una nota igual o mayor al 50% requerido, la nota final se
traducirad en un 30%, lo que significard un suspenso.

Compromiso ético: Espérase que o alumno presente un comportamento ético adecuado. No caso de detectar un
comportamento non ético (copia, plaxio, utilizacién de aparellos electrénicos non autorizado, e outros) considérase que o
alumno non reline os requisitos necesarios para superar a materia. Neste caso a cualificacién global no actual curso
académico sera de suspenso (0.0). Non se permitird a utilizacion de ningln dispositivo electrénico durante as probas de
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avaliacién salvo autorizacién expresa. O feito de introducir un dispositivo electrénico non autorizado na aula de exame serd
considerado motivo de non superacién da materia no presente curso académico e a cualificacién global sera de suspenso
(0.0).

Bibliografia. Fontes de informacion

Basic Bibliography

TOM DENTON, AUTOMOBILE ELECTRICAL AND ELECTRONIC SYSTEMS, 0415725771, Fifth Edition, Taylor & Francis Ltd,
2017

Eli Emadi, Advanced Electric Drive Vehicles, 2015, CRC Press Taylor & Francis Group,

Bosch, Automotive Handbook, 8th Edition

Johneric LEACH, Automotive 48-volt Technology, 978-0-7680-8318-7, &#8206; SAE International, 2016

K. T. Chau, ELECTRIC VEHICLE MACHINES AND DRIVES DESIGN, ANALYSIS AND APPLICATION, 2015, Wiley,
Kevin Jost, 48-Volt Developments, 978-0768081923, SAE International, 2015

William B. Ribbens, Understanding Automotive Electronics. An Engineering Perspective, Elsevier Inc., 2017
Complementary Bibliography

Sanchez Fernandez, Enrique, Circuitos Eléctricos Auxiliares del Vehiculo, 2012,

Bruno Scrosati, J. Garche, W. Tillmetz, Advances in Battery Technologies for Electric Vehicles, Elsevier Ltd., 2015
Nicolas Navet, F. Simonot-Lion, Automotive Embedded Systems Handbook, CRC Press Taylor & Francis Group, 2009
Esteban José Dominguez y Julidn Ferrer, Circuitos eléctricos auxiliares del vehiculo, 2012,

José Dominguez, Esteban, Sistemas de Carga y arranque, 2011,

Recomendacions
Subjects that continue the syllabus
Traballo de Fin de Grao/V12G360V01991

Subjects that it is recommended to have taken before
Fundamentos de teoria de circuitos e maquinas eléctricas/V12G360V01302
Electrotecnia aplicada/V12G360V01501

Other comments
Para matricularse nesta materia é necesario superar ou ben estar matriculado de todas as materias dos cursos inferiores ao
curso en que estd situada esta materia.

En caso de discrepancia, prevalecera a versién en casteldn desta guia.
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IDENTIFYING DATA
Technical english 1

Subject Technical english 1

Code V12G320V01903

Study Grado en

programme Ingenieria
Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
6 Optional 4th 2nd

Teaching English

language

Department

Coordinator Garcia de la Puerta, Marta
Lecturers Garcia de la Puerta, Marta

E-mail mpuerta@uvigo.es
Web http://moovi.uvigo.gal/
General This course aims at providing students with a systematic adequacy to develop the appropriate skills for

description communicating in Technical English at level A2 according to the Common European Framework of Reference
for Languages (CEFR).
As far as possible, students will be monitored so as to accommodate to each individual needs.

Skills

Code

CG10 CG10 Ability to work in a multidisciplinary and multilingual environment.
CTl CT1 Analysis and synthesis.

CT4 CT4 Oral and written proficiency in a foreign language.

CT7 CT7 Ability to organize and plan.

CT10 CT10 Self learning and work.

CT17 CT17 Working as a team.

CT18 CT18 Working in an international context.

Learning outcomes
Learning outcomes Competences
To improve students' sense of linguistic awareness of English as a second language, the CG10 CT1
grammatical and lexical mechanisms and types of expressions. CT4
CT7
CT10
CT17
CT18
Improving students' listening and reading skills, as well as their speaking and writing skills. CG10 CT1
CT4
CT7
CT10
CT17
CT18
To upgrade students' grammatical and lexical notions of the English language, and the CG10 CT1
comprehension of basic Technical English structures. CT4
CT7
CT10
CT17
CT18
To encourage students to use the English language within the engineering context, and the CG10 CT1
benefits and usefulness of the English language when applying their grammatical, lexical, and CT4
cultural knowledge. CT7
CT10
CT17
CT18
Promoting students' critical autonomy for the comprehension and understanding of texts, CG10 CT1
dialogues and oral presentations. CT4
CT7
CT10
CT17
CT18

Contents
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http://moovi.uvigo.gal/

Topic

UNIT 1: NUMBERS AND TRENDS Skills
- Writing, reading, and presenting facts and numbers correctly in a
professional setting.
- Understanding symbols and abbreviations.
- Presenting data: Interpreting and describing graphs, charts, and
diagrams.

Language
- Expressing numbers and calculations.
- Expressing measurement and technical
specifications.
- Saying temperatures.
- Saying dates, websites and email addresses.
- Language for talking about trends.
- Adjectives and adverbs.
- Prepositions.
- Describing timelines.

UNIT 2: DESIGN AND INNOVATION: DESCRIBING  Skills

PRODUCTS AND TECHNOLOGIES - Describing uses, appearance, and definitions.
- Giving a short presentation: Structuring a presentation, exploring
effective presentation strategies.

Language
- Language of description (e.qg., It{s really + adj./ It can + verb/ It looks
like, it is shaped like /It is in the shape of []); defining relative clauses,
reduced relative clauses.
- Adjectives and qualities, order of adjectives.
- Comparing and contrasting; superlative adjectives.
- Nouns and adjectives connected with geometry and properties.
- Reason and purpose
- Conditionals.
- Language for presenting: Key words and phrases for introducing, and
concluding your presentation, signposting language for linking ideas;
language for dealing with questions; persuasive language.

UNIT 3: GIVING INSTRUCTIONS AND DESCRIBING Skills

A MANUFACTURING PROCESS - Describing a process; explaining a process using a diagram; discussing
the stages of production.
- Writing clear instructions and warnings.

Language
- The Passive Voice: present simple passive structures.
- Verbs for manufacturing operations.
- Imperatives for instructions and warnings.
- Language for sequencing instructions and processes (sequence words).
- Adverbials of time (once, while, before and after)
- Prepositions.
4. INSPECTION AND QUALITY CONTROL: REPORT Skills
WRITING - Writing a short report: general guidelines (structure, format, and style).
- Writing a short report about a problem.

Language

- Possibility and Probability

- Past simple and Present Perfect.
- Time expressions.

Paxina 148 de 187



5. JOB SEARCH: PREPARING FOR A JOB INTERVIEWSkills

- ldentifying your personal strengths, key skills and experience.

- Writing a short CV.

- Talking about your CV.

- Writing a cover letter.

- Preparing a job interview: asking and answering interview questions.
- Learning strategies to build applicant's confidence.

Language

- Phrases for demonstrating personal strengths and weaknesses.

- Phrases to give details of your personal characteristics, qualifications,
transferable skills, professional experience, etc.

- Action verbs; positive adjectives, positive expressions.

- Softening negative information and highlighting positive information.
- Avoiding spelling mistakes.

- Revision of past form of verbs, and prepositions.

- Useful language for opening, main body and closing cover letters.

Planning
Class hours Hours outside the Total hours
classroom

Introductory activities 1 0 1
Lecturing 8 15 23
Autonomous problem solving 8 10 18
ICT suppoted practices (Repeated, Dont Use) 5 8 13
Mentored work 4 16 20
Problem and/or exercise solving 6 10 16
Objective questions exam 6 10 16
Essay 4 15 19
Oral exam 8 16 24

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Introductory activities

Activities directed at presenting the subject, taking contact with the students and gathering
information in relation to their previous knowledges of the subject.

Lecturing

Explanation of the linguistic contents and its application (Use of English) in the learning process and
the acquisition of the contained theoretical contents of the subject.

Autonomous problem
solving

Activities focused on dealing with exercises related to the subject. Students develop the skills and
the fulfillment of exercises related with the linguistic skills (Use of English) in Technical English and
the communicative skills; especially the oral expression (Speaking).

ICT suppoted practices The practice activities in connection to the four communicative skills: oral understanding

(Repeated, Dont Use)

(Listening), oral expression (Speaking), reading comprehension (Reading), and written expression
(Writing), as well as the linguistic skill (Use of English) in Technical English. These activities are
done individually or in group.

Mentored work

The analysis and resolution of practical exercises in relation to grammar and vocabulary combined
with the communicative skills. Students autonomously perform tasks within and outside the
classroom as homework; especially the communicative task of written expression (Writing).

Personalized assistance

Methodologies

Description

Introductory
activities

General guidance to students on the subject concerning goals and how to achieve them. Exploring
motivations and interests of the students. Indications on assignments and exercises to be done
during the course, dates of assignment deliveries and the examination dates and how to achieve
goals on the subject. Indicating that no tutorial will be done on the telephone or internet (electronic
post, Skype, etc.). In case of any doubt, students will have to contact directly with the professor in
the classroom or during tutorial hours.

Mentored work

Activities carried out in the classroom and during tutorials in order to supervise the learning process
of the entrusted tasks and in relation to the communicative skill of written expression (Writing) and
the linguistic skill (Use of English) in the English language.

Autonomous
problem solving

This activity is directed to boost the realization of the diverse exercises related with the
communicative skills and the linguistic skill in the application of the theoretical concepts of the
language in practice. Detecting the difficulties in the learning process and lessening the different
levels of the English language of each student with the rest of the participants in the course.
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Lecturing The personalized attention in lecturing aims at the correct comprehension and the encouragement
given to students in the classroom and during tutorials during the learning process of the theoretical
concepts of the subject; as well as making indications on the practice of exercises to be carried out
and giving advice about the performance so as to successfully achieve a pass in this subject.

Tests Description

Oral exam The aim of the personalized attention of the oral examination centers in the preparation,
encouragement and the supervision of the oral expression (Speaking) in the classroom during the
course and previous to the oral examination. The purpose of this activity is to encourage students to
express not only with relevance and quality in relation to engineering and its specific vocabulary but
also with linguistic correctness.

Assessment
Description Qualification Evaluated
Competencess
Problem and/or  Evaluation of the theoretical concept of the Technical English language 20 CG10 CT4
exercise solving and its application. Performance of practical exercises in relation to the CT10
linguistic skill (Use of English). CT18
Objective Evaluations of communicative skill of oral understanding (Listening) with 32 CG10 CT1
guestions exam contents related to engineering (16%). CT10
CT18
Evaluations of the communicative skill of reading comprehension
(Reading) with contents related to engineering (16%).
Essay Evaluations of the communicative skill of the written expression (Writing). 16 CG10 CT1
CT4
CT7
CT10
CT18
Oral exam Evaluations of the communicative skill of oral expression (Speaking) in 32 CG10 CT1
relation to the linguistic skill and vocabulary in the field of engineering. CT4
CT7
CT10
CT17
CT18

Other comments on the Evaluation

Particular considerations
There are two assessment systems: continuous or final. The selection of a system excludes the other.
1.1. Continuous assessment

To qualify for the system of continuous evaluation, students are required to attend 80% of the total lecture hours with
academic progress and participation. Students not reaching that percentage will lose this option. The assignments and tests
done during the course will be worth 100 % of the final assessment for those students choosing the continuous evaluation.
The non-completion of the assignments requested during the course will be counted as a zero (0.0). The assignments must
be delivered or submitted by the deadlines and dates set in advance.

1.2. Final assessment (non-attendants)

Students choosing the final examination will have to take a final overall test that will take place on the official date
established by the School of Industrial Engineering. To this end, students should consult the school's website, where the
examination date and time are specified.

2. Subject's final grade
2.1. Continuous assessment

The final mark for this subject is calculated taking into consideration all the skills practised during the course. Therefore,
each one of them is given the following weight in the final grade:

Listening: 16%
Speaking: 32%

Reading: 16%
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Writing: 16%

On the other hand, the practical exercises related to the grammatical and lexical contents and to the communicative skills,
and the application of linguistic contents (Use of English) will have a weight of 20% of the mark obtained. Therefore, both
parts (theory and practice) will add up to 100%, being 5 (five) the required mark to pass the subject.

To pass the course through continuous assessment, it is necessary to obtain an average grade of 5 points with a minimum of
4 (out of 10) in each of the parts. If this is not the case, the final average grade of the subject will be truncated with a
maximum grade of 4.5 (out of 10), even if the arithmetic average of the tests is higher.

To completely pass the course, students who obtained a mark below 4 in any of the parts on the first edition of records will
have to resit the failed part(s) in an exam in July of the current academic year. If the course is not passed in the second call,
students will have to resit the exam of the whole course in future calls, except for the next assessment call in September.

Continuous assessment will consider not only the relevance and appropriateness of the content of the answers, but also
their linguistic correctness.

Partial or total plagiarism in any of the assignments or activities will result in an automatic fail of the subject. To claim
ignorance of what plagiarism is, will not exempt students of their responsibility in this regard.

2.2. Final Assessment (non-attendants)
The final assessment is calculated as follows:
Listening: 16%

Speaking: 32%

Reading: 16%

Writing 16%

On the other hand, the practical exercises related to the grammatical and lexical contents and to the communicative skills,
and the application of linguistic contents (Use of English) will have a weight of 20% of the mark obtained. Therefore, both
parts (theory and practice) will add up to 100%, being 5 (five) the required mark to pass the subject.

To pass the course, it is necessary to obtain an average grade of 5 points with a minimum of 4 (out of 10) in each of the
parts. If this is not the case, the final average grade of the subject will be truncated with a maximum grade of 4.5 (out of 10),
even if the arithmetic average of the tests is higher.

Regarding July's test, to completely pass the course, final assessment students who obtained a mark below 4 in any of the
parts on the first edition of records will have to resit the exam of the whole course in future calls, including all the skills and
linguistic contents of the subject.

Final assessment will consider not only the relevance and appropriateness of the content of the answers, but also their
linguistic correctness.

Partial or total plagiarism in any of the assignments or activities will result in an automatic fail of the subject. To claim
ignorance of what plagiarism is, will not exempt students of their responsibility in this regard.

3. Additional considerations
3.1. During the examinations no dictionaries, notes or electronic devices (mobile phones, tablets, PCs, etc.) will be allowed.

3.2. It is students' responsibility to check all the resources in MooVi and/or their emails, as well as to be aware of
examination or submission dates.

3.3. All the above-mentioned comments also pertain to Erasmus students. In the event of not being able to access MooVi,
students must contact the professor to solve the problem.

3.4. Students are requested to have an adequate ethical behaviour. In case of detecting an unethical behaviour (coping,
plagiarism, use of not authorized electronic devices, and others), it will be considered that the student does not meet the
requirements to pass the subject. In this case, the overall grade in the current academic year will be a fail (0.0).

Sources of information
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Basic Bibliography

Beigbeder Atienza, Federico, Diccionario Técnico Inglés/Espanol; Espaiol/Inglés, Diaz de Santos,

Collazo, Javier, Diccionario Collazo Inglés-Espafiiol de Informatica, Computacion y otras Materias, McGraw-Hill,
Hornby, Albert Sidney, Oxford Advanced Learner{]s Dictionary, Oxford University Press,

Jones, Daniel, Cambridge English Pronouncing Dictionary with CD, Cambridge University Press,

Hewings, Martin, English Pronunciation in Use, Advanced with Answers, Audio CDs and CD-ROM, Cambridge
University Press,

Murphy, Raymond, English Grammar in Use 4th with Answers and CD-ROM, Cambridge University Press,
Picket, Nell Ann; Laster, Ann A. &amp; Staples Katherine E., Technical English: Writing, Reading and Speaking,
Longman,

Complementary Bibliography

www.agendaweb.org,

www.bbc.co.uk/worldservice/learningenglish/,

www.edufind.com/english/grammar,

www.voanews.com/specialenglish,

iate.europa.eu, Technical English Dictionary,

www.howjsay.org, A free online Talking English Pronunciation Dictionary,

Recommendations

Other comments
We recommend students, who wish to take part in this course, to have a prior Al level in English so as to reach the A2 level,
according to the Common European Framework of Reference for Languages of the Council of Europe.

Requisites:
To register in this subject it is necessary to have passed or to be registered for all the subjects of the lower-division courses
to the course where this subject is placed.

We also recommend continuous assessment due to the methodology used to practice and consolidate the learning process
of the subject contents. Therefore, the active participation of students is essential to pass the Technical English subject
requisites.

It is advisable to check the School's lectures timetable so as to avert imcompatibility of attendance with any other subject.
Therefore students will not be permitted to sit for continuous evaluation if there is overlap.

In order to avoid damaging computers, students will not be allowed to take drinks or food into the classroom. If the ingestion
of liquid or food is necessary, students must show an official medical prescription.
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IDENTIFYING DATA
Technical english 2

Subject Technical english
2
Code V12G320V01904
Study Grado en
programme Ingenieria
Eléctrica
Descriptors  ECTS Credits Type Year Quadmester
6 Optional 4th 2nd
Teaching English
language
Department

Coordinator Garcia de la Puerta, Marta
Lecturers Garcia de la Puerta, Marta

E-mail mpuerta@uvigo.es
Web
General This course aims at providing students with a systematic adequacy to develop the appropriate skills for

description communicating in Technical English at level B1 according to the Common European Framework of Reference
for Languages (CEFR).
As far as possible, contents will be adapted to the level of each student.

Skills

Code

CG10 CG10 Ability to work in a multidisciplinary and multilingual environment.
CTl CT1 Analysis and synthesis.

CT4 CT4 Oral and written proficiency in a foreign language.

CT7 CT7 Ability to organize and plan.

CT9 CT9 Apply knowledge.

CT10 CT10 Self learning and work.

CT17 CT17 Working as a team.

CT18 CT18 Working in an international context.

Learning outcomes
Learning outcomes Competences
To develop the sense of linguistic awareness of English as a second language, its grammatical and CG10 CT1
lexical mechanisms and its expression forms CT4
CT7
CT9
CT10
CT17
CT18
To improve the listening and reading skills, as well as the speaking and writing skills in Technical CG10 CT1
English at intermediate level (B1). CT4
CT7
CT9
CT10
CT17
CT18
To develop grammatical and lexical notions of English, and to comprehend basic Technical English CG10 CT1
structures at B1 level. CT4
CT7
CT9
CT10
CT17
CT18
To promote the use of English within the engineering context in order to apply it in professional CG10 CT1
situations and especially in industrial activities. CT4
CT7
CT9
CT10
CT17
CT18
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To promote the student[]s autonomy and critical capacity for the development of the CG10 CT1

understanding of dialogues and texts written in Technical English. CT4
CT7
CT9
CT10
CT17
CT18

Contents

Topic

UNIT 1. Facts and figures: Presenting data

UNIT 1

Skills

- Writing, reading, and presenting facts and figures in a professional
setting.

- Understanding symbols and abbreviations.

- Describing dimensions and specifications; phrases related to length,
width, thickness, etc.

- Describing and referring to visual aids.

- Locating required information in a table of technical data.

Language focus

- Expressing facts and figures (mathematical symbols, dates, amounts,
internet symbols and abbreviations).

- Phrases for approximating numbers; saying results.

- Talking about trends.

- Vocabulary for describing trends.

- Prepositions.

- Cause-effect verbs.

- Describing timelines: past simple, present perfect, past perfect and past
perfect continuous, present continuous, will.

UNIT 2. Professional Presentations: Presenting
with Impact

UNIT 2

Skills

- Delivering impactful presentations.

- Structuring a presentation.

- lllustrating the importance of body language and voice power to
communicate your message clearly and persuasively.

Language focus

- Presentation language: Language for introducing your presentation;
language for focusing and emphasizing key points; language for in
recapping.

- Using persuasive language to create impact.

- Signposting language for linking the parts.

UNIT 3. Technical Descriptions

SKills

- Understanding and describing process diagrams, phases and procedures.
- Describing technical functions and applications and explaining how
technology works

- Describing specific materials; categorising materials and specifying and
describing properties

- Describing component shapes and features; explaining manufacturing
techniques

- Describing health and safety precautions and emphasising the
importance of precautions.

Language focus

- Verbs for describing stages of a process.

- The passive form: Present simple passive structures.

- Time Connectors.

- Verbs for describing movement; verbs and adjectives to describe
advantages; adverbs for adding emphasis.

- Cause-effect (lead to, result in, etc.)

- Negative prefixes (in-, un-, dis-, etc.).

- Relative clauses: Defining vs non-defining relative clauses; shortened
relative clauses.

- Mixed conditionals, first vs. second conditional.

- Would/ Could

- Words for describing mechanisms, machining, properties of materials.
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UNIT 4. Applying for a Job Skills

- Doing a self-evaluation of your strengths and weaknesses.
- Writing different types of CV.

- Becoming acquainted with cover and application letters.

- Preparing for job interviews.

- Demonstrating the best body language for job interviews.

Language focus

- Phrases for demonstrating strengths and weaknesses.

- Useful language for talking about yourself, and demonstrating your skills
and experience.

- Action verbs; positive adjectives, positive expressions.

- Softening negatives and turning negatives into positives.

- Avoiding spelling mistakes.

- Phrases for opening and closing a letter of application.

UNIT 5. Writing Emails

Skills

- Writing short emails with appropriate formatting.

- Recognizing and producing formal and informal language in emails.

- Making your writing structured; writing effective openings and closings
- Handling style, tone and voice.

Language focus

- Common email expressions.

- Writing style.

- Creating a warm, professional tone.
- Avoiding spelling mistakes.

Planning
Class hours Hours outside the Total hours
classroom

Introductory activities 1 0 1
Mentored work 4 16 20
Autonomous problem solving 8 10 18
ICT suppoted practices (Repeated, Dont Use) 5 8 13
Lecturing 8 15 23
Problem and/or exercise solving 6 10 16
Essay 4 15 19
Objective questions exam 3 5 8
Oral exam 8 16 24
Objective questions exam 3 5 8

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Introductory activities

Activities aimed at presenting the subject, getting in touch with students and gathering information
about their previous knowledge on the topic.

Mentored work

Analysis and resolution of practical exercises related to the grammatical and lexical contents, and
to the communication skills. The students must develop these activities in an autonomous way,
specially those homework activities concerning Writing skills.

Autonomous problem
solving

Activities in which problems are presented and/or exercises related to the subject. The student
must develop the analysis and resolution of problems and/or activities concerning the four
communicative skills at an individual level, as well as the technical English linguistic skill (Use of
English); specially those ones concerning Speaking.

ICT suppoted practices
(Repeated, Dont Use)

Practice of the four communicative skills: listening, speaking, reading and writing, as well as the
technical English linguistic skill (Use of English) at an individual or group level.

Lecturing

Explanation of linguistic contents and their application (Use of English) for the learning and
acquisition of the theoretical contents of the subject.

Personalized assistance

Methodologies

Description
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Introductory activities The objective of the introductory activities is to provide general guidance on the subject; to
promote learning strategies; to make general notes about the work and exercises, deadlines for the
submission of work and the exam dates; and to give advice on how to pass the subject. It is
important to know that no tutorials will be done on the telephone or internet (email, Skype, etc.). In
case of any doubt or comment, students should contact directly with the professor in the classroom
or during tutorial hours.

Autonomous problem This activity seeks to help students with the practical exercises related to the communicative skills
solving and the linguistic skills and their application for the learning and acquisition of the theoretical
contents of the subject.

Mentored work Practice of the different exercises in relation to the communicative skills and linguistic skills in
order to apply English theoretical concepts.

Lecturing The personalised attention for the master class is focused on the attention of students in the
classroom and during tutorial hours. It focuses on the correct comprehension and promotion of the
learning of the subject]s theoretical concepts, as well as on providing guidance on work and
practical exercises and on giving advice on how to pass the subject.

Tests Description

Oral exam The objective of the personalised attention of the oral exam is focused on the preparation,
promotion and supervision of the oral expression (Speaking) in the classroom during the course and
before the exam. This activity seeks to help the students not only to express themselves with
relevance and appropriateness using the topics and vocabulary from the field of engineering, but
also with linguistic correction.

Assessment

Description Qualification Evaluated
Competencess
Problem and/or Evaluation of theoretical concepts and their application. Resolution of 20 CG10 CT7
exercise solving practical exercises related to the linguistic skill (Use of English) of CT10
technical English. CT18
Essay Evaluation of the writing skill. 16 CG10 CT1
CT4
CT7
CT9
CT10
CT18
Objective questions Evaluation of the listening skill with engineering-related contents. 16 CG10 CT4
exam CT9
CT10
CT18
Oral exam Evaluation of the speaking skill with engineering-related vocabulary 32 CG10 CT1
and topics. CT4
CT7
CT10
CT17
CT18
Objective questions Evaluation of the reading skill with engineering-related topics and 16 CG10 CT1
exam vocabulary. CT4
CT7
CT10
CT17
CT18

Other comments on the Evaluation

Particular considerations
There are two assessment systems: continuous or final. The selection of a system excludes the other.
1.1. Continuous assessment

To qualify for the system of continuous evaluation, students are required to attend 80% of the total lecture hours with
academic progress and participation. Students not reaching that percentage will lose this option. The assignments and tests
done during the course will be worth 100 % of the final assessment for those students choosing the continuous evaluation.
The non-completion of the assignments requested during the course will be counted as a zero (0.0). The assignments must
be delivered or submitted by the deadlines and dates set in advance.
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1.2. Final assessment (non-attendants)

Students choosing the final examination will have to take a final overall test that will take place on the official date
established by the School of Industrial Engineering. To this end, students should consult the school's website, where the
examination date and time are specified.

2. Subject's final grade
2.1. Continuous assessment

The final mark for this subject is calculated taking into consideration all the skills practised during the course. Therefore,
each one of them is given the following weight in the final grade:

Listening: 16%
Speaking: 32%
Reading: 16%
Writing: 16%

On the other hand, the practical exercises related to the grammatical and lexical contents and to the communicative skills,
and the application of linguistic contents (Use of English) will have a weight of 20% of the mark obtained. Therefore, both
parts (theory and practice) will add up to 100%, being 5 (five) the required mark to pass the subject.

To pass the course through continuous assessment, it is necessary to obtain an average grade of 5 points with a minimum of
4 (out of 10) in each of the parts. If this is not the case, the final average grade of the subject will be truncated with a
maximum grade of 4.5 (out of 10), even if the arithmetic average of the tests is higher.

To completely pass the course, students who obtained a mark below 4 in any of the parts on the first edition of records will
have to resit the failed part(s) in an exam in July of the current academic year. If the course is not passed in the second call,
students will have to resit the exam of the whole course in future calls, except for the next assessment call in September.

Continuous assessment will consider not only the relevance and appropriateness of the content of the answers, but also
their linguistic correctness.

Partial or total plagiarism in any of the assignments or activities will result in an automatic fail of the subject. To claim
ignorance of what plagiarism is, will not exempt students of their responsibility in this regard.

2.2, Final Assessment (non-attendants)
The final assessment is calculated as follows:
Listening: 16%

Speaking: 32%

Reading: 16%

Writing 16%

On the other hand, the practical exercises related to the grammatical and lexical contents and to the communicative skills,
and the application of linguistic contents (Use of English) will have a weight of 20% of the mark obtained. Therefore, both
parts (theory and practice) will add up to 100%, being 5 (five) the required mark to pass the subject.

To pass the course, it is necessary to obtain an average grade of 5 points with a minimum of 4 (out of 10) in each of the
parts. If this is not the case, the final average grade of the subject will be truncated with a maximum grade of 4.5 (out of 10),
even if the arithmetic average of the tests is higher.

Regarding July's test, to completely pass the course, final assessment students who obtained a mark below 4 in any of the
parts on the first edition of records will have to resit the exam of the whole course in future calls, including all the skills and
linguistic contents of the subject.

Final assessment will consider not only the relevance and appropriateness of the content of the answers, but also their
linguistic correctness.

Partial or total plagiarism in any of the assignments or activities will result in an automatic fail of the subject. To claim
ignorance of what plagiarism is, will not exempt students of their responsibility in this regard.
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3. Additional considerations
3.1. During the examinations no dictionaries, notes or electronic devices (mobile phones, tablets, PCs, etc.) will be allowed.

3.2. Itis students' responsibility to check all the resources in MooVi and/or their emails, as well as to be aware of
examination or submission dates.

3.3. All the above-mentioned comments also pertain to Erasmus students. In the event of not being able to access MooVi,
students must contact the professor to solve the problem.

3.4. Students are requested to have an adequate ethical behaviour. In case of detecting an unethical behaviour (coping,
plagiarism, use of not authorized electronic devices, and others), it will be considered that the student does not meet the
requirements to pass the subject. In this case, the overall grade in the current academic year will be a fail (0.0).

Sources of information

Basic Bibliography

Beigbeder Atienza, Federico, Diccionario Técnico Inglés/Espanol; Espafol/Inglés, Diaz de Santos,

Collazo, Javier, Diccionario Collazo Inglés-Espafiiol de Informatica, Computacion y otras Materias, McGraw-Hill,
Hornby, Albert Sidney, Oxford Advanced Learner{]s Dictionary, Oxford University Press,

Jones, Daniel, Cambridge English Pronouncing Dictionary, Cambridge University Press,

Hancock, Mark, English Pronunciation in Use: Intermediate, Cambridge University Press,

Murphy, Raymond, English Grammar in Use: A Self-Study Reference and Practice Book for Intermediate
Students, Cambridge University Press,

Picket, Nell Ann; Laster, Ann A. &amp;amp; Staples Katherine E., Technical English: Writing, Reading and Speaking,
Pearson Limited Education,

Complementary Bibliography

www.agendaweb.org,

www.bbc.co.uk/worldservice/learningenglish/,

www.edufind.com/english/grammar,

www.voanews.com/specialenglish,

www.mit.edu, Massachusetts Institute of Technology,

www.iate.eu, Eu's Multilingual Technical and Scientific Dictionary,

Recommendations

Other comments
We recommend students to have some knowledge of English. This course will start from an A2 level and it will reach B1
level, according to the European Framework of Reference for Languages of the Council of Europe.

Requisites:
To register in this subject, it is necessary to have passed or to be registered for all the subjects of the lower courses.

We also recommend continuous assessment due to the methodology used to practise and consolidate the contents of the
subject. Therefore, the active participation of students is essential to pass the Technical English subject.

It is advisable to check and compare this subject's timetable with the School's lectures timetables so as to avoid
incompatibilities. Students will not be allowed to choose continuous assessment if there is an overlap with other subjects.

In order to avoid damaging the room's computer equipment, students will not be allowed to take drinks or food into the
classroom. If the ingestion of liquids or food is due to medical reasons, students must show an official medical prescription.

Sending of emails or the using of mobile phones during the lessons means that the students will be expelled.

The student who does not comply with the information in the previous paragraph will not only be expelled, but s/he will also
lose the opportunity to sit for continuous assessment.

In case of discrepancy, the Spanish version of this teaching guide will prevail.

Paxina 158 de 187



IDENTIFYING DATA
Methodology for the preparation, presentation and management of technical projects
Subject Methodology for

the preparation,

presentation and

management of

technical projects

Code V12G320V01905

Study Grado en

programme Ingenieria Eléctrica

Descriptors ECTS Credits Type Year Quadmester
6 Optional 4th 2nd

Teaching Spanish

language Galician
English

Department

Coordinator Alonso Rodriguez, José Antonio
Cerqueiro Pequefio, Jorge

Lecturers Alonso Rodriguez, José Antonio
Cerqueiro Pequefio, Jorge
Gonzalez Cespdn, José Luis

E-mail jcerquei@uvigo.es
jaalonso@uvigo.es
Web http://moovi.uvigo.gal/
General The aim of this course is to prepare the students to handle the methods, techniques and tools that are needed

description for the elaboration and management of technical documents in the industrial field of Engineering.

It will also be sought to develop skills in the handling of information and communication technologies related to
the professional field of the student's degree.

Furthermore, the student skills to communicate properly the knowledge, procedures and results in the
Industrial Engineering field will be strenghtened.

An essentially practical approach will be used, based in the solution of specific application exercises -with
guidance of the subject's lecturer- that will require to apply the theoretical contents of the course.

Skills

Code

CG3 CG3 Knowledge in basic and technological subjects that will enable students to learn new methods and theories, and
provide them the versatility to adapt to new situations.

CE18 CE18 Knowledge and skills to organize and manage projects. Know the organizational structure and functions of a
project office.

CT2 CT2 Problems resolution.

CT3 CT3 Oral and written proficiency.

CT5 CT5 Information Management.

CT6 CT6 Application of computer science in the field of study.

CT7 CT7 Ability to organize and plan.

CT8 CT8 Decision making.

CT9 CT9 Apply knowledge.

CT10 CT10 Self learning and work.

CT11 CT11 Ability to understand the meaning and application of the gender perspective in the different fields of knowledge
and in professional practice with the aim of achieving a more just and equal society.

CT13 CT13 Ability to communicate orally and in writing in the Galician language.

CT14 CT14 Creativity.

CT15 CT15 Objectification, identification and organization.

CT17 CT17 Working as a team.

CT18 CT18 Working in an international context.

CT20 CT20 Ability to communicate with people not expert in the field.

Learning outcomes
Learning outcomes Competences
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I handle of methods, technical and tools of organisation and management of distinct technical

documents of the projects of engineering.

CG3 CE18 (T2
CT7
CT8
CT9
CT10
CT14
CT15

CT17

Skill in the handle of systems of information and of the communications in industrial field.

CT5
CTé
CT9
CT11
CT17

Skills to communicate properly the knowledges, procedures, results, skills of the field of the

Industrial Engineering.

CT3

CT13
CT17
CT18
CT20

Contents

Topic

1. Types of usual documents in the distinct fields 1.1. Technical documents: Characteristics and components.

of the professional engineering activities.

1.2. Types of technical documents according to their contents.
1.3. Types of technical documents according to their recipients and
objectives.

2. Methodology for writing and presenting
technical documentation: assessments,
valuations, expert reports, studies, reports,
dossiers and other similar technical works.

2.1. General aspects in elaborating and presenting technical
documentation.

2.2. Elaboration of technical reports.

2.3. Elaboration of technical studies.

2.4. Elaboration of assessments, expert reports and valuations.
2.5. Elaboration of dossiers and other technical works.

2.6. Technical work in concurrent and/or collaborative engineering
environments.

3. Techniques for research, analysis, evaluation
and selection of technological information.

3.1. Typology of technological information.

. Sources of technological information.

. Information and communications systems.
. Techniques for information research.

. Methods for analyzing information.

. Evaluation and selection of information.

4, Laws and regulations about documentation.

. Applicable laws to technical documentation according to its specific

4.2. Other applicable regulations.

5. Processing of technical documentation.

5.1. Processing at Government Offices of technical documentation.

5.2. Legitimization and responsabilities in the processing of documentation
before Government's Offices.

5.3. Processing of documentation: Concepts, procedures and specifics.

6. Presentation and verbal defence of technical
documents.

6.1. Regulations in the elaboration of technical presentations.
6.2. Preparation for the verbal defence of technical documents.
6.3. Techniques and specific tools for the performance of public
presentations.

Planning
Class hours Hours outside the Total hours
classroom
Lecturing 29.5 44.25 73.75
Laboratory practical 29.5 44.25 73.75
Laboratory practice 1.3 0 1.3
Problem and/or exercise solving 1.2 0 1.2

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing

Presentation by the lecturer of the contents of the topic to be studied, the theoretical bases and/or

guidelines of a specific work, exercise or project to be developed by the student.
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Laboratory practical Activities that require applying theoretical knowledge to specific situations in order to acquire basic
and procedural skills related to the topic that is being studied.
These activities will be developed in special spaces with specific equipment (laboratories, computer
rooms, etc.).

Personalized assistance
Methodologies Description

Laboratory practical Activities oriented to the application of knowledge to specific situations, and to acquire basic and
procedimental skills related to the field of study. Rooms equiped with specific materials and resources
will be used for these classes. An appropriate follow-up will be performed on student's work to verify
that the best practices shown in theory classes are applied, and that the procedimental
recommendations provided by the lecturer are followed. For all the teaching modalities considered in
the Contingency Plan, the tutorial sessions can be carried out using IT tools (email, video-call, FAITIC
forums, etc.) according to the modality of prior concertation of the virtual place, date and time.

Assessment

Description Qualification Evaluated
Competencess
Laboratory Interdisciplinary exercises and problems -as close to real cases as 55 CG3 CE18 (T2
practical possible- will be solved in groups of students, with lecturer orientation CT3
and enforcing active participation by the students. CT5
CT7
CT8
CT9
CT10
CT13
CT14
CT15
CT17
CT18
CT20
Laboratory Making of practical tests and exercises related to the subject's 20 CG3 CE18 (T2
practice contents, in the scope of the personalised attention to students. CT3
CT5
CT7
CT8
CT9
CT10
CT13
CT14
CT15
CT17
CT18
CT20
Problem and/or  Groups of short answer questions related to the subject's contents, to 25 CG3 CE18 (T2
exercise solving  check that the students have understood and assimilated the CT3
theoretical and practical contents. CT7
CT8
CT9
CT11
CT14
CT15

Other comments on the Evaluation

Assessment of student's work - individually and/or in groups, either face-to-face or non-presential - will be carried out by the
lecturer by weighting appropriatelly the different marks obtained in the activities that were proposed along this course.

Students may opt to follow this course either in the 'Continuous Evaluation' or in the 'Non-Continuous Evaluation' modalities.
In both cases the grading of the course will be made according to a numerical system, using values from 0,0 to 10,0
pointsaccording to the current laws that are applicable (R.D. 1125/2003 of 5th September, BOE Nr. 224 of18th September).
A minimum overall mark of 5,0 is required to pass this course.

For theFirst Announcement or Edition.

a) 'Continuous Evaluation' modality:
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The final mark for the course will be calculated by combining the individual marks awarded in the assessment of the works
proposed and elaborated in the practical classes (60% weight) along the term, with the mark awarded for the final test
performed in the date stated by the School's Ruling (40% weight).

These marks will asess the behaviour and the implication of the student both in class and in the realisation of the different
programmed activities, plus the fulfillment of the deadlines for submitting the works that were proposed, and/or the
presentation and defence of those works, etc.

Students not reaching the minimum value of 3,5 points out of 10 that are required for every section,they will either need to
perform also the assessment in the SecondAnnouncement date, or to elaborate additional works or practical exercises to
achievethe learning goals that were established for the concerned sections.

b) 'Non-ContinuousEvaluation' modality:

There is a two weeks time term after the starting date of the course for the concerned students to justify with documents
that it is not possible for them to follow the regular process of continuous evaluation.

In order to pass this course, students renouncing to continuous evaluation will be obligued to perform a final test covering
thewhole contents of the course, both theoretical and practical, including short questions, reasoning questions, problem
solving and development of practical cases. The mark awarded to the student assessment will be the final mark for the
course.

A minimum mark of 5,0 points out of 10,0 possible will be required to pass the course.

For theSecond Announcement or Edition.

Students who did not pass the course in the First Announcement,but that could have passed some specific parts of the
theory or practical blocks,will be allowed to be assessed only regarding the failed parts, keeping the marks formerly awarded
for the parts already passed, and applying the same assessment criteria to them.

Students wishing to improve their qualification, or students that failed the course on the First Announcement, will need to
assist to the Second Announcement, where they will be assessed about the whole contents ofthe course, both theoretical
and practical, including short questions, reasoning questions, problem solving and development of practical cases. Students
are required to reach a minimum mark of 5,0 points out of 10,0possible to pass the course.

Ethical commitment:

It is expected an adequate ethical behaviour of the student. In case of detecting unethical behaviour (copying, plagiarism,
unauthorized use of electronic devices, etc.) shall be deemed that the student does not meet the requirements for passing
the subject. In this case, the overall rating in the current academic year will be Fail (0.0).

The use of any electronic device for theassessment tests is not allowed unless explicitly authorized. The fact ofintroducing
unauthorized electronic device in the examination room will beconsidered reason for not passing the subject in the current
academic year andwill hold overall rating (0.0).

Sources of information

Basic Bibliography

Aguado, David, HABILIDADES PARA EL TRABAJO EN EQUIPO: PROGRAMA DE ENTRENAMIENTO, 12, Ediciones
Universidad Auténoma de Madrid, 2008

Alvarez Marafién, Gonzalo, EL ARTE DE PRESENTAR: COMO PLANIFICAR, ESTRUCTURAR, DISENAR Y EXPONER
PRESENTACIONES, 12, Gestion 2000, 2012

Lannon, John M. and Gurak, Laura J., TECHNICAL COMMUNICATION, 13th, Pearson, 2013

Pringle, Alan S. and O'Keefe, Sarah S., TECHNICAL WRITING 101: A REAL-WORLD GUIDE TO PLANNING AND WRITING
TECHNICAL CONTENT, 1st, Scriptorium Publishing Services, 2009

Complementary Bibliography

BIBLIOGRAFIA BASICA:,
Blair, Lorrie, WRITING A GRADUATE THESIS OR DISSERTATION 1st, Sense Publishers, 2016

Brown, Fortunato, TEXTOS INFORMATIVOS BREVES Y CLAROS: MANUAL DE REDACCION DE DOCUMENTOS, 18,
Octaedro, 2003

Budinski, Kenneth G., ENGINEER'S GUIDE TO TECHNICAL WRITING, 1st, ASM International, 2001

Pease, Allan, ESCRIBIR BIEN ES FACIL: GUIA PARA LA BUENA REDACCION DE LA CORRESPONDENCIA, 12, Amat,
2007

BIBLIOGRAFIA COMPLEMENTARIA:,
Balzola, Martin, PREPARACION DE PROYECTOS E INFORMES TECNICOS 22, Balzola, 1996
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Boeglin Naumovic, Martha, LEER Y REDACTAR EN LA UNIVERSIDAD: DEL CAOS DE LAS IDEAS AL TEXTO
ESTRUCTURADO, 12, MAD, 2007

Calavera, ]., MANUAL PARA LA REDACCION DE INFORMES TECNICOS EN CONSTRUCCION: INFORMES,
DICTAMENES, ARBITRAJES, 22, Intemac, 2009

Cércoles Cubero, Ana Isabel, COMO REALIZAR BUENOS INFORMES: SORPRENDA CON INFORMES CLAROS,
DIRECTOS Y CONCISOS, 12, Fundacion Confemetal, 2007

Garcia Carbonell, Roberto, PRESENTACIONES EFECTIVAS EN PUBLICO: IDEAS, PROYECTOS, INFORMES, PLANES,
OBJETIVOS, PONENCIAS, COMUNICACIONES, 12, Edaf, 2006

Himstreet, William C., GUIA PRACTICA PARA LA REDACCION DE CARTAS E INFORMES EN LA EMPRESA, 12, Deusto,
2000

Sanchez Pérez, José, FUNDAMENTOS DE TRABAJO EN EQUIPO PARA EQUIPOS DE TRABAJO, 12, McGraw-Hill, 2006
Williams, Robin, THE NON-DESIGNER'S PRESENTATION BOOK, 1st, Peachpit Press, 2009

Recommendations

Subjects that it is recommended to have taken before
Graphic expression: Fundamentals of engineering graphics/V12G320vV01101
Technical Office/V12G320V01704

Other comments
Previously to the realisation of the final assesments, students should check in the FAITIC platform to know whether it is
necessary for them to carry any particular documentation, materials, etc. into the exam room to perform the tests.

It is necessary that the student registered in this course, either has passed all courses of the former years, or is registered in
the courses he's not passed yet.
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IDENTIFYING DATA

Programacion avanzada para a enxefaria

Subject Programacién
avanzada para a
enxefaria
Code V12G320V01906
Study Grao en Enxefiaria
programme Eléctrica
Descriptors  ECTS Credits Type Year Quadmester
6 Optional 4 2C
Teaching Castelan
language
Department Enxefaria de sistemas e automatica
Coordinator Camafio Portela, José Luis
Lecturers Camaiio Portela, José Luis
Lépez Fernandez, Joaquin
E-mail cama@uvigo.es
Web http://moovi.uvigo.gal/
General Aplicacion practica de técnicas actuais para a programacion de aplicaciéns industriais para *computadores e

description  dispositivos mdbiles. Programacién orientada a obxectos en Xava para sistemas *Windows e *Android.

Competencias

Code

CG3 CG3 Cofiecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e teorias,

e os dote de versatilidade para adaptarse a novas situacions.

CG4 CG4 Capacidade para resolver problemas con iniciativa, toma de decisidns, creatividade, razoamento critico e
capacidade para comunicar e transmitir cofiecementos, habilidades e destrezas no campo da enxefiaria industrial na

especialidade Eléctrica.

CE3 CE3 Coflecementos basicos sobre o uso e programacion dos ordenadores, sistemas operativos, bases de datos e

programas informaticos con aplicacién en enxefaria.

CT1 CT1 Analise e sintese.

CT2 CT2 Resolucién de problemas.

CT3 CT3 Comunicacion oral e escrita de coflecementos.

CT5 CT5 Xestion da informacion.

CT6 CT6 Aplicacién da informatica no ambito de estudo.

CT7 CT7 Capacidade para organizar e planificar.

CT17 CT17 Traballo en equipo.

CT19 CT19 Sustainability and environmental commitment. Equitable, responsible and efficient use of resources.

Resultados de aprendizaxe

Learning outcomes

Competences

Cofiecementos informaticos avanzados aplicables ao exercicio profesional dos futuros enxefieiros, CG3
con especial énfase nas sUas aplicaciéns & resolucién de problemas no dmbito da Enxefaria CG4

CE3 (Tl
CT2
CT3
CT5
CT6
CT7
CT17
CT19

Cofiecer os fundamentos informaticos de diferentes paradigmas de programacién (estruturada, CG3
modular, orientada a obxectos), as suas posibilidades, caracteristicas e aplicabilidade & resolucién CG4
de problemas no dmbito da Enxefaria

CE3 CT1
CT2
CT3
CT5
CT6
CT7
CT17
CT19

Capacidade para utilizar linguaxes e contornas de programacioén e para programar algoritmos, CG3
rutinas e aplicacidéns de complexidade media para a resolucién de problemas e o tratamento de  CG4
datos no dmbito da Enxefaria

CE3 CT1
CT2
CT3
CT5
CT6
CT7
CT17
CT19
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Coiiecer os fundamentos do proceso de desenvolvemento de software e as slas diferentes etapas CG3  CE3  CT1

CG4 CT2
CT3
CT5
CT6
CT7
CT17
CT19

Capacidade para desenvolver interfaces graficas de usuario CG3 CE3 C(CT1

CG4 CT2
CT3
CT5
CT6
CT7
CT17
CT19

Contidos

Topic

Programacién orientada obxectos en Java

Linguaxe Java. Clases, obxectos e referencias. Tipos de datos, instruciéns,
operadores. Matrices e colecciéns. Herdanza, interfaces, polimorfismo.
Tratamento de excepciéns. Programacién de graficos mediante JavaFX.
Interfaces de usuario para instalacions industriais.

Creacién de aplicaciéns industriais para
dispositivos mdbiles

Sistemas Android. Ferramentas de desenvolvemento de aplicaciéns.
Interfaces de usuario para dispositivos mdbiles. Acceso a bases de datos.
Manexo de sensores e cdmara. Procesado de imaxe. Comunicacién
inaldmbrica con dispositivos industriais. Acceso a bases de datos.
Desenvolvemento de aplicaciéns para control e monitorizacién de plantas
industriais.

Planificacion

Class hours Hours outside the Total hours
classroom
Practicas de laboratorio 18 9 27
Resolucién de problemas 20 40 60
Leccién maxistral 12.5 25 37.5
Informe de practicas, practicum e practicas externas 8.5 17 25.5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Practicas de laboratorio Desenvolvemento de aplicaciéns industriais para control, monitorizacién e automatizacién de
plantas industriais, en sistemas Windows e Android

Resolucién de Posta en practica dos cofiecementos adquiridos na materia mediante a sta aplicacién & resolucién
problemas de problemas habituais na enxefiaria
Leccion maxistral Introducién e descricion dos diferentes conceptos e técnicas relacionados coa materia

Atencion personalizada

Methodologies

Description

Leccion maxistral

Atencidn personalizada a tédalas dubidas prantexadas polo alumnado

Practicas de laboratorio

Atencidn personalizada a tédalas dubidas prantexadas polo alumnado

Resolucién de problemas

Atencion personalizada a tddalas dubidas prantexadas polo alumnado

Tests

Description

Informe de practicas, practicum e practicas
externas

Atencidn personalizada a tédalas dubidas prantexadas polo alumnado

Avaliacion

Description

Qualification Evaluated
Competencess
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Practicas de laboratorio Avaliarase as soluciéns achegadas polo alumno na resolucién 40 CG3 CE3 C(CT1
das diferentes practicas de laboratorio propostas CG4 CT2
CT3
CT5
CT6
CT7
CT17
CT19
Resolucién de problemas Cualificarase a aplicaciéon dos cofiecementos adquiridos na 30 CG3 CE3 C(CT1
resolucion de tarefas de enxefieria especificas CG4 CT2
CT3
CT5
CT6
CT7
CT17
CT19
Leccién maxistral Avaliarase a participacion activa do alumno nas diferentes 10 CG3 CE3 C(CT1
actividades formativas CG4 CT2
CT3
CT5
CT6
CT7
CT17
CT19
Informe de practicas, Calidade dos informes das diferentes practicas propostas e das 20 CG3 CE3 C(CT1
practicum e practicas  soluciéns achegadas CG4 CT2
externas CT3
CT5
CT6
CT7
CT17
CT19

Other comments on the Evaluation

Compromiso ético: Espérase que o0 alumno presente un comportamento ético adecuado. No caso de detectar un
comportamento non ético (copia, plaxio, utilizacién de aparellos electrénicos non autorizados, e outros) considérase que o
alumno non reline os requisitos necesarios para superar a materia. Neste caso a cualificacién global no presente curso
académico serd de suspenso (0.0).

A avaliacién nesta materia ten un compofiente moi alto de avaliacién continua durante a realizacién das diferentes
actividades académicas desenvolvidas durante o curso. No caso de convocatorias diferentes da convocatoria de maio e para
alumnos que renuncien a avaliacién continua, a avaliacién realizarase no laboratorio, mediante o desenvolvemento practico
dunha aplicacién similar &s desenvolvidas durante o curso.

Bibliografia. Fontes de informacion

Basic Bibliography

B.C. Zapata, Android Studio application development, 2013,

K. Sharan, Beginning Java 8 fundamentals, 2014,

I.LF. Darwin, Java cookbook, 2014,

L.M. Lee, Android application development coockbook, 2013,

Complementary Bibliography

N. Smyth, Android Studio Development Essentials,
http://www.techotopia.com/index.php/Android Studio Development Essentials,

N. Smyth, Android 4 app development essentials,
http://www.techotopia.com/index.php/Android 4 App Development Essentials,

G. Allen, Beginning Android 4, 2012,

M. Aydin, Android 4: new features for application development, 2012,

J. Bryant, Java 7 for absolute beginners, 2012,

M. Burton, D. Felke, Android application development for dummies, 2012,

J. Friesen, Learn Java for Android development, 2013,

M.T. Goodrich, R. Tamassia, M.H. Goldwasser, Data structures &amp; algorithms in Java, 2014,
J. Graba, An introduction to network programming with Java, 3rd edition, 2013,
I. Horton, Beginnning Java 7 Edition, 2011,

J. Howse, Android application programming with OpenCV, 2013,

Paxina 166 de 187



W. Jackson, Android Apps for absolute beginners, 2012,

L. Jordan, P. Greyling, Practical Android Projects, 2011,

Y.D. Liang, Introduction to Java programming, 2011,

R. Matthews, Beginning Android tablet programming, 2011,

P. Mehta, Learn OpenGL ES, 2013,

G. Milette, A. Stroud, Professional Android sensor programming, 2012,

J. Morris, Android user interface development, 2011,

R. Schwartz, etc, The Android developer's cookbook, 2013,

R.G. Urma, M. Fusco, A. Mycroft, Java 8 in action, 2015,

Recomendacions

Subjects that it is recommended to have taken before

Informatica: Informatica para a enxefiaria/V12G320v01203
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IDENTIFYING DATA
Seguridade e hixiene industrial

Subject Seguridade e
hixiene industrial

Code V12G320V01907

Study Grao en Enxefaria

programme Eléctrica

Descriptors ECTS Credits Type Year Quadmester
6 Optional 4 2C

Teaching Castelan

language

Department Enxefiaria quimica

Coordinator Gonzalez de Prado, Begofia

Lecturers Diez Sarabia, Aida Maria
Gonzélez de Prado, Begofia

E-mail bgp@uvigo.es
Web
General Nesta materia abdrdanse os aspectos mais destacados das técnicas xerais e especificas da Seguridade do

description  Traballo, as diferentes ramas da Hixiene do Traballo, a Ergonomia como disciplina centrada no sistema persoa-
maquina, a influencia dos factores psicosociais sobre a salde do traballador, asi como a lexislacién elaborada
sobre todos estes aspectos.

Competencias

Code

CG4 CG4 Capacidade para resolver problemas con iniciativa, toma de decisions, creatividade, razoamento critico e
capacidade para comunicar e transmitir cofiecementos, habilidades e destrezas no campo da enxefiaria industrial na
especialidade Eléctrica.

CG6 CG6 Capacidade para o manexo de especificacions, regulamentos e normas de obrigado cumprimento.

CG7 CG7 Capacidade para analizar e valorar o impacto social e ambiental das solucidns técnicas.

CG11 CG11 Cofiecemento, comprensién e capacidade para aplicar a lexislacién necesaria no exercicio da profesion de
Enxefeiro Técnico Industrial.

CT2 CT2 Resolucién de problemas.

CT5 CT5 Xestién da informacién.

CT7 CT7 Capacidade para organizar e planificar.

CT8 CT8 Toma de decisiéns.

CT9 CT9 Aplicar cofiecementos.

CT10 CT10 Aprendizaxe e traballo auténomos.

CT14 CT14 Creatividade.

CT17 CT17 Traballo en equipo.

CT20 CT20 Capacidade para comunicarse con persoas non expertas na materia.

Resultados de aprendizaxe

Learning outcomes Competences
Cofiecer a normativa mais relevante relacionada coa Seguridade e Hixiene Industrial CG6 CT5
CGl11
Comprender os conceptos de Seguridade e Hixiene Industrial CG1l1 CT5
CT9
CT10
Cofecer as técnicas xerais de actuacién da Seguridade Industrial CG4 CT2
CG7 CT5
CT9
CT10
CT14
CT17
CT20
Cofiecer os principais tipos de contaminantes, os seus efectos e as medidas de actuacién CG4 CT2
asociadas CG6 CcT7
CG7 CT8
CGl1 CT9
CT10
CT14
CT17
CT20
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Profundar nos aspectos relacionados coas condiciéns recomendables de traballo

CG4
CG7

CT2
CT5
CT7
CT8
CT9
CT14
CT17
CT20

Contidos

Topic

TEMA 1.- Introducién & Seguridade e Hixiene do
Traballo

.- Terminoloxia basica

.- Salde e traballo

.- Factores de risco

.- Incidencia dos factores de risco sobre a salde

.- Técnicas de actuacidn fronte aos danos derivados do traballo

TEMA 2.- Evolucion histdrica e lexislacion

.- Evolucién histérica

.- Evolucién en Espafia

.- A Seguridade e Hixiene do Traballo na lexislacién espafiola
.- Responsabilidades e sanciéns

TEMA 3.- Seguridade do Traballo

.- O accidente de traballo

.- Seguridade do traballo

- Causas dos accidentes

.- Andlise estatistica dos accidentes
.- Xustificaciéon da prevencion

TEMA 4.- Técnicas de seguridade. Avaliacion de
riscos

.- Técnicas de seguridade

.- Obxectivos da avaliacion de riscos

.- Avaliacion xeral

.- Avaliacidn das condicions de traballo

.- Técnicas analiticas posteriores ao accidente
.- Técnicas analiticas anteriores ao accidente

TEMA 5.- Normalizaciéon

.- Vantaxes, requisitos e caracteristicas das normas
.- Normas de seguridade

- Procedemento de elaboracién

.- Orde e limpeza

TEMA 6.- Sinalizacién de seguridade

.- Caracteristicas e normativa
.- Clases de sinalizacion
.- Sinalizacién en forma de panel

TEMA 7.- Equipos de proteccién

.- Individual
.- Integral
- Colectiva

TEMA 8.- Técnicas especificas de seguridade

.- Maquinas

.- Incendios e explosiéns

.- Contactos eléctricos

.- Manutencién manual e mecénica
.- Industria mecénica

.- Produtos quimicos

.- Mantemento

TEMA 9.- Hixiene do Traballo

.- Ambiente industrial

.- Hixiene do traballo e terminoloxia

.- Hixiene tedrica e valores limites ambientais
.- Hixiene analitica

.- Hixiene de campo e enquisa hixiénica

9.6.- Hixiene operativa

TEMA 10.- Axentes fisicos ambientais

10.1.- Ruido e vibraciéns

10.2.- lluminacion

10.3.- Radiacions *ionizantes e non *ionizantes
10.4.- Tension térmica

TEMA 11.- Proteccion fronte a riscos hixiénicos

11.1.- Vias respiratorias
11.2.- Oidos
11.3.- Ollos

TEMA 12.- Riscos hixiénicos da industria quimica

12.1.- Procesos inorganicos
12.2.- Procesos organicos
12.3.- Accidentes graves

TEMA 13.- Seguridade nos lugares de traballo

13.1.- A seguridade no proxecto
13.2.- Mapas de riscos
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TEMA 14.- Ergonomia 14.1.- Concepto
14.2.- Aplicacion da ergonomia & seguridade
14.3.- Carga fisica e fatiga muscular
14.4.- Carga e fatiga mental
TEMA 15.- Psicosocioloxia aplicada & prevencién 15.1.- Factores psicosociais
15.2.- Consecuencias dos factores psicosociais sobre a salde
15.3.- Avaliacién dos factores psicosociais
15.4.- Intervencién psicosocial

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 26 49 75
Resolucién de problemas 24 22 46
Exame de preguntas obxectivas 4 25 29

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description
Leccién maxistral Exposicién oral e directa, por parte do profesor, dos cofiecementos fundamentais correspondentes
aos temas da materia.
Resolucién de 0 profesor expdn aos alumnos unha serie de problemas para que os traballen e resolvan en clase
problemas €n pequenos grupos.

Atencion personalizada
Methodologies Description

Resolucién de problemas Darase a cofiecer os alumnos, a principio de curso, os horarios de tutorias nos que se resolveran
as duvidas que existan con respecto & teorfa, problemas e traballos

Avaliacion

Description Qualification Evaluated

Competencess
Resolucién de Proporase ao alumno unha seria de problemas que terd que 40 CG4 CT2
problemas resolver CG6 CT5
CG7 CT8
CT9

CT10

CT14

CT17
Exame de preguntas A finalidade desta proba de resposta multiple, que figura no 60 CG11 CT5
obxectivas calendario de exames da Escola, é avaliar o nivel de cofiecementos CT7
alcanzado polos alumnos CT8
CT9

CT10

Other comments on the Evaluation

Con respecto ao exame de XULLO (22 convocatoria), se mantera a cualificacién obtida polo alumno nos controis e
presentacions / exposicidns realizados durante o periodo docente. Iso significa que o alumno unicamente realizara prébaa
tipo test&*nbsp; do devandito exame.&*nbsp; Cando a Escola libere a un alumno do proceso de avaliacién continua, a sta
cualificacién serd o0 100% da nota obtida en prébaa tipo test anteriormente citada.Compromiso éticoEspérase que o alumno
presente un comportamento ético adecuado. En caso de detectar un comportamento non ético (copia, plaxio, utilizacion de
aparellos electrénicos non autorizados, por exemplo), considerarase que *elalumno non relne os requisitos necesarios para
superar a materia.

Bibliografia. Fontes de informacion

Basic Bibliography

Mateo Floria, P. y otros, Manual para el Técnico en Prevencion de Riesgos Laborales, 92,

Cortés Diaz, J. M2, Técnicas de Prevencion de Riesgos Laborales: Seguridad e Higiene del Trabajo, 92,
Complementary Bibliography

Menéndez Diez, F. y otros, Formaciéon Superior en Prevencion de Riesgos Laborales, 42,

Gbémez Etxebarria, G., Prontuario de Prevencion de Riesgos Laborales,

Recomendacions
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Other comments

Para matricularse nesta materia é necesario superar ou ben matricularse de todas as materias dos cursos inferiores ao curso
en que estd situada esta materia.

En caso de discrepancias, prevalecerd a version en castelan desta guia.
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IDENTIFYING DATA

Laser technology

Subject Laser technology
Code V12G320V01908
Study Grado en
programme Ingenieria
Eléctrica
Descriptors  ECTS Credits Type Year Quadmester
6 Optional 4th 2nd
Teaching Spanish
language English
Department
Coordinator Pou Saracho, Juan Maria
Lecturers Boutinguiza Larosi, Mohamed
Pou Saracho, Juan Maria
E-mail jpou@uvigo.es
Web
General (*)Introduction to laser technology and its applications for undergraduate students of the industrial field.
description
Skills
Code
CG10 CG10 Ability to work in a multidisciplinary and multilingual environment.
CT10 CT10 Self learning and work.
Learning outcomes
Learning outcomes Competences
- Know the physical principles in which it bases the operation of a laser and his parts. CGl0 CT10

- Know the main properties of a laser and relate them with the potential applications.
- Know the different types of lasers differentiating his specific characteristics.
- Know the main applications of the technology laser in the industry.

Contents

Topic

Chapter 1.- INTRODUCTION

. Electromagnetic waves in the vacuum and in the matter.
. Laser radiation.
. Properties of the laser radiation.

Chapter 2.- BASICS

. Photons and energy level diagrams.
. Spontaneous emission of electromagnetic radiation.
. Population inversion.
. Stimulated emission.
. Amplification.

Chapter 3. COMPONENTS OF A LASER

. Active medium

. Excitation mechanisms.
. Feedback mechanisms.
. Optical cavity.

. Exit device.

Chapter 4. TYPES OF LASER

. Gas lasers

. Solid-state lasers
. Diode lasers.

. Other lasers.

Chapter 5. OPTICAL COMPONENTS AND SYSTEMS

. Spherical lenses.

. optical centre of a lens.
. Thin lenses. Ray tracing.
. Thin lenses coupling.

. Mirrors.

. Filters.

. OPtical fibers.

Chapter 6. INDUSTRIAL APPLICATIONS

U, WNRYNOUPR,WNRIARARWUNRERPIUOUDRRWNREREUORRWNRIWNR

. Introduction to laser materials processing
. Introduction to laser cutting and drilling.

. Introduction to laser welding.

. Introduction to laser marking.

. Introduction to laser surface treatments.

Planning
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Class hours Hours outside the Total hours

classroom
Laboratory practical 18 30.6 48.6
Lecturing 32.5 65 97.5
Essay questions exam 1.7 0 1.7
Report of practices, practicum and external practices1.9 0 1.9
Problem and/or exercise solving 0.3 0 0.3

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Laboratory practical Activities of application of the knowledge to specific situations and of acquisition of basic and
practical skills related to the matter object of study. They will be developped in the laboratories of
industrial applications of the lasers of the EEI.

Lecturing Exhibition on the part of the teacher of the contents on the matter object of study. Exhibition of real
cases of application of the laser technology in the industry.

Personalized assistance
Methodologies Description

Laboratory practical

Assessment
Description Qualification Evaluated
Competencess
Essay questions exam The examination will consist of five questions of equal value. Four of 70 CG10 CT10
them will correspond to the contents of theory and the fifth one to
the contents seen in the laboratory practices.
Report of practices,  The evaluation of the laboratory practices will be carried out by 20 CG10 CT10
practicum and externalmeans of the qualification of the corresponding practice reports.
practices
Problem and/or During the course there will be carried out a test of follow-up of the 10 CG10 CT10
exercise solving subject that will consist of two questions of equal value.

Other comments on the Evaluation

If some student was resigning officially the continuous assessment that is carried out by means of the test of follow-up of the
subject, the final note would be calculated by the following formula: ( 0.8 x Exam qualification) + (0.2 x Practices
qualification). It is mandatory to carry out the laboratory parctices in order to pass the subject. It is mandatory to attend
75% of the theory lessons to pass the subject.

Ethical commitment: it is expected an adequate ethical behaviour of the student. In case of detecting unethical behaviour
(copying, plagiarism, unauthorized use of electronic devices, etc.) shall be deemed that the student does not meet the
requirements for passing the subject. In this case, the overall rating in the current academic year will be Fail (0.0).

The use of any electronic device for the assessment tests is not allowed unless explicitly authorized. The fact of introducing
unauthorized electronic device in the examination room will be considered reason for not passing the subject in the current
academic year and will hold overall rating (0.0).

Sources of information

Basic Bibliography

Jeff Hecht, UNDERSTANDING LASERS: AN ENTRY-LEVEL GUIDE, IEEE, 2008
W.Steen, ). Mazumder, LASER MATERIALS PROCESSING, Springer, 2010
Complementary Bibliography

Recommendations

Other comments
Requirements: To register for this module the student must have passed or be registered for all the modules of the previous
year.
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In case of discrepancies, the spanish version (castellano) will prevail.
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IDENTIFYING DATA

Quality of electrical energy

Subject Quality of
electrical energy
Code V12G320V01911
Study Grado en
programme Ingenieria
Eléctrica
Descriptors  ECTS Credits Type Year Quadmester
6 Optional 4th 1st
Teaching
language
Department
Coordinator
Lecturers
E-mail
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IDENTIFYING DATA
Electrificacion e traccion eléctrica

Subject Electrificacién e
traccion eléctrica

Code V12G320V01912

Study Grao en Enxefaria

programme Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
6 Optional 4 1c

Teaching Castelan

language

Department Enxefiaria eléctrica

Coordinator Manzanedo Garcia, Antonio
Lecturers Manzanedo Garcia, José Fernando
E-mail amanza@uvigo.es

Web

General

description

Competencias

Code

CG3 CG3 Cofiecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

CE19 CE19 Capacidade para o calculo e desefio de maquinas eléctricas.

CE20 CE20 Cofiecementos sobre control de maquinas e accionamentos eléctricos e as suas aplicacions.

CT2 CT2 Resolucién de problemas.

CT5 CT5 Xestién da informacion.

CT9 CT9 Aplicar coflecementos.

CT10 CT10 Aprendizaxe e traballo auténomos.

CT17 CT17 Traballo en equipo.

Resultados de aprendizaxe

Learning outcomes Competences

0 Adquisicién dos cofiecementos béasicos sobre os sistemas de traccion eléctrica horizontal guiada CG3 CE19  CT2
€ non guiada. CE20 CT5
0 *Dimensionamiento dos equipos de traccién dos vehiculos eléctricos. CT9
[ Desefio e célculo dos sistemas de electrificacién necesarios para a traccion eléctrica ferroviaria. CT10
] Novos desenvolvementos en traccion ferroviaria e de vehiculos eléctricos. CT17
Contidos

Topic

Introducién aos sistemas de traccion eléctrica - Conceptos xerais

- Visién xeral da rede ferroviaria espafola.
- Infraestrutura e *Superestructura

Conceptos de circulacion ferroviaria - *RGC
Electrificacion en *c.*c. - *Catenarias de *c.*c.

- Subestacidns de traccién ferroviaria.
Electrificacion en *c.a. - Sistemas de electrificacion

- *Catenarias de *c.a.
- Subestacions e Centros de *AutoTransformacion

Material motor - Curvas caracteristicas de traccion e freado
- Cadro de cargas maximas

Desefio e *dimensionamiento dun sistema de - Malla de trens

subministracion de enerxia eléctrica para traccién- Perfil do terreo

ferroviaria. - Célculo de esforzos

- *Dimensionamiento de subestaciéns
- Detalle de apoios, *catenaria, etc.
Acumulacién de enerxia e a sUa aplicacién aos - Exemplos de aplicacion
sistemas ferroviarios.

Planificacién

Class hours Hours outside the Total hours
classroom
Leccidn maxistral 30.5 71.675 102.175
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Presentacién 2 10.5 12.5
Resolucién de problemas 9 15.75 24.75
Practicas con apoio das TIC 4 0.95 4.95
Saidas de estudo 5 0.625 5.625

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description
Leccién maxistral Exposicién por parte do profesor do contido da materia na aula.
Presentacién Os alumnos teran que preparar un tema relacionado coa materia -asignado polo profesor da
materia- e expolo na aula ao final do semestre, con quenda de preguntas incluido.
Resolucién de Se *intercalardn coas clases de aula en funcién do tema a tratar en cada momento.

problemas

Practicas con apoio das Realizaranse algunhas procuras de informacién asi como algunhas simulaciéns ou cédlculos con

TIC soporte informatico.

Saidas de estudo Procurarase facer -dependendo da disponibilidade orzamentaria do Centro- unha visita a unha
subestacion de traccion eléctrica de ADIF.

Atencion personalizada
Methodologies Description

Leccién maxistral 0 profesor atendera de forma personalizada as dibidas e cuestiéns que expofian os alumnos
*presencialmente nas horas oficiais de *tutorias, pero tamén féra delas e mesmo -e cando sexa
posible- por correo electrénico.

Resolucién de problemas O profesor atendera de forma personalizada as dibidas e cuestidéns que expofian os alumnos
*presencialmente nas horas oficiais de *tutorias, pero tamén féra delas e mesmo -e cando sexa
posible- por correo electrénico.

Practicas con apoio das O profesor atendera de forma personalizada, in situ € no mesmo momento no que aparezan, as
TIC ddbidas e cuestidns que expofian os alumnos en relacién & practica a desenvolver.

Safdas de estudo 0 profesor, pero especialmente o persoal da empresa ou instalacion a visitar, atenderd de forma
personalizada in situ e no mesmo momento no que aparezan, as dibidas e cuestiéns que
expofian os alumnos en relacion & saida de estudo/practica de campo realizada.

Presentacién *| profesor atenderd de forma personalizada as dibidas e cuestidéns que expofian os alumnos
*presencialmente nas horas oficiais de *tutorias, pero tamén féra delas e mesmo -e cando sexa
posible- por correo electrénico.

Avaliacion

Description Qualification Evaluated
Competencess

Leccidn maxistral Realizarase un exame ao final do semestre para valorar o cofiecemento 60 CG3 CE19 CT9
adquirido polos alumnos, tanto nas sesiéns maxistrais, como tamén nas CE20
presentaciéns/exposicidns realizadas polo resto dos compafieiros.

Presentacién Exporase no exame final, xunto co bloque da teorfa exposta nas Sesiéns 25 CT5
Maxistrais, e que supdén o 50% da cualificacién, algunha cuestién CT17
relacionada coas presentacidns/exposiciéns realizadas polo resto dos
companeiros na aula.

Resolucién de Resolucién dalgun problema/*s no exame final da materia. 15 CT2

problemas CT10

Other comments on the Evaluation

Régase a todos alumnos que se queiran matricular nesta materia - e en especial aos pertencentes a programas de
intercambio- que comproben que os exames non lles coincidan con probas doutras materias porque non se faran mais
exames que os oficialmente establecidos e non se cambiaran, por tanto, datalas/horas dos mesmos en ningunha das
convocatorias.

Tentarase ir pondo na plataforma Tema a documentacién correspondente 4 materia explicada en clase en cada momento,
entendendo esta como &*quot;documentacién de apoio&*quot; e non estando, por tanto, necesariamente vinculados os
exames a devandita documentacién (ainda que, obviamente, si ao explicado!).

Os alumnos que non superen o correspondente exame deberan presentarse noutra convocatoria. Non se gardaran, por tanto
&*quot;partes da materia&*quot;. Asi mesmo, e ainda que sobre dicilo, todo alumno que se presente a exame sera
cualificado segundo a nota do mesmo, e correralle a correspondente convocatoria. Non existird, por tanto, a posibilidade de
cualificar con *quot;Non &presentado&*quot; a un alumno que entre ao exame. As cualificaciéns poderdn consultadas polos
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alumnos a través de Internet a través da Secretaria Virtual da *UVigo.Espérase que o alumno presente un comportamento
ético adecuado. No caso de detectar un comportamento non ético (copia, plaxio, utilizacién de aparellos electrénicos non
autorizados, e outros) considerarase que o alumno non reline os requisitos necesarios para superar a materia. Neste caso a
*cualificacién global no presente curso académico serd de suspenso (0.0).

Non se permitird a utilizacion de ningln dispositivo electrénico durante as probas de avaliacién, salvo autorizacién expresa,
nin de calculadoras *programables. O feito de introducir calquera dos dispositivos anteriormente citados na aula de exame
sera considerado motivo de non superacién da materia no presente curso académico e a *cualificacién global sera de
suspenso (0.0).

Bibliografia. Fontes de informacion

Basic Bibliography

Montesinos Ortufio; Carmona Sudrez, Sistemas de alimentacidn a la traccién ferroviaria, Cualquiera, FormaRail,
Alvarez Stein, Técnica ferroviaria, Cualquiera, Tebar,

Gonzdlez Fernandez, Ingenieria Ferroviaria, Cualquiera, UNED,

Complementary Bibliography

52 Seminario Técnico Electrificacién Ferroviaria, Electrificacion ferroviaria: subestaciones de traccion y sistemas de
electrificacion por linea de contacto,

Garcia Alvarez, Sistemas y nuevas tecnologias en ferrocarril para el ahorro energético.,

Recomendacions

Subjects that continue the syllabus

Compofientes eléctricos en vehiculos/V12G320V01902
Sistemas eléctricos de potencia/V12G320V01802

Subjects that are recommended to be taken simultaneously
Control de maquinas e accionamentos eléctricos/V12G320V01701
Lifas eléctricas e transporte de enerxia/V12G320V01703

Subjects that it is recommended to have taken before
Electrénica de potencia e regulacién automatica/V12G320V01501
Instalaciéns eléctricas 11/V12G320V01602

Mdquinas eléctricas/V12G320V01504

Other comments
*Lectures *will *be *given *entirely *in *Spanish *and *enrolment *in *this *subject *of Erasmus *students *who *do *not
*have a *high *knowledge *of *this *language *is *therefore *discouraged.

Para matricularse nesta materia é aconsellable superar ou ben estar matriculado de todas as materias dos cursos inferiores
a0 curso no que estd emprazada esta materia.

En caso de discrepancias, prevalecera a version en castelan desta guia.
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IDENTIFYING DATA
Instalacidns eléctricas especiais

Subject Instalaciéns
eléctricas
especiais

Code V12G320V01914

Study Grao en Enxefiaria

programme Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
6 Optional 4 1c

Teaching

language

Department Enxefaria eléctrica
Coordinator Sueiro Dominguez, José Antonio

Lecturers Sueiro Dominguez, José Antonio
E-mail sueiroja@uvigo.es

Web

General

description

Competencias

Code

CG3 CG3 Cofiecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

CE21 CE21 Capacidade para o calculo e desefio de instalacions eléctricas de baixa e media tension.

CE22 CE22 Capacidade para o calculo e desefio de instalacions eléctricas de alta tension.

CT2 CT2 Resolucién de problemas.

CT6 CT6 Aplicacién da informatica no ambito de estudo.

CT10 CT10 Aprendizaxe e traballo auténomos.

CT14 CT14 Creatividade.

CT17 CT17 Traballo en equipo.

Resultados de aprendizaxe

Learning outcomes Competences
(*)TE3A CG3 CE21 CT2
CE22 CT6
CT10
CT14
CT17
Contidos
Topic
Tema 1: Instalacions eléctricas en buques Desefio e calculo
Tema 2: Instalacidns eléctricas en automébiles  Desefio e célculo.
Tema 3: Instalacidns eléctricas en ambientes Tipos de emprazamentos.
explosivos
Tema 4: Instalacidns en locais con caracteristicas Himidos.
especiais Mollados.
Temperatura elevada.
Tema 5: Instalaciéns con fins especiais Piscinas e fontes. Maquinas de elevacién e transporte. Obras. Feiras e
casetas.
Tema 6: Instalacidns a tensidns especiais Moi baixa tensién. Tensidns especiais.
Tema 7: Instalacidns en vehiculos especiais Caravanas. Parques de caravanas.
Tema 8: Instalacidns en portos. Instalaciéns marifias. Instalaciéns en barcos de recreo.
Tema 9: Instalaciéns de luminotecnia Exterior.
Interior.
(*)Tema 10: Proteccién contra contactos (*)Proteccién contra contactos eléctricos
eléctricos
(*)Tema 11: Trabajos en instalaciones eléctricas (*)Trabajos en instalaciones eléctricas
Tema 10: Electrotecnoloxias Clasificacion. Aplicaciéns.
Practica 1 Cdlculos en instalacidns eléctricas en buques
Practica 2 Cdlculos en instalacions eléctricas en automoviles
Practica 3 Cdlculos en instalacions luminotécnicas
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Planificacion

Class hours Hours outside the Total hours
classroom

Traballo tutelado 0 11 11
Resolucién de problemas 7.5 7.5 15
Leccién maxistral 20 20 40
Saidas de estudo 6 12 18
Practicas con apoio das TIC 12 24 36
Resolucién de problemas e/ou exercicios 2 10 12
Resolucién de problemas e/ou exercicios 2 10 12
Traballo 1 5 6

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Traballo tutelado Os estudantes, de xeito individual elaborardn a documentacién necesaria para dar solucién aos
traballos expostos.

Resolucién de Se faran problemas tipo, que os estudantes deben resolver de maneira individual.

problemas

Leccién maxistral Exponse os contidos da materia no encerado ou mediante diapositivas.

Saidas de estudo Se visitaran, se é posible, instalacién eléctricas relacionadas coa asignatura: buques, locais con

condicidns especiais, etc
Practicas con apoio das Empregar os programas informaticos para das solucién aos supostos practicos expostos, a partir de
TIC exemplos tipo resoltos previamente.

Atencion personalizada

Methodologies Description
Practicas con apoio das TIC O profesor atenderd persoalmente as dibidas e consultas dos alumnos.
Traballo tutelado 0 profesor atendera persoalmente as dibidas e consultas dos alumnos.
Resolucién de problemas O profesor atenderd persoalmente as dubidas e consultas dos alumnos.
Avaliacion
Description Qualification Evaluated
Competencess
Resolucién de problemas e/ou Preguntas sobre os contidos tedricos ou cuestions 40 CG3 CE21 (T2
exercicios practicas sinxelas CE22
Resolucién de problemas e/ou Problemas ou exercicios similares 6s feitos en clase ou 40 CG3 CE21 (T2
exercicios en practicas CE22
Traballo Traballos practicos, a realizar indivialmente 20 CG3 CE21 CTé6
CE22 CT10
CT14
CT17

Other comments on the Evaluation

A avaliacién consistira na comprobacién da adquisicién dos contidos por parte de alumnado. A nota da asignatura se obtera
a partir das calificacién de traballos (20%) e exames, cunha parte de teoria (40%) e unha parte de problemas (40%). En
cada unha das tres partes é necesario obter un tres sobre dez, como minimo, para facer a media ponderada coas outras
partes. O longo do curso gardaranse as notas obtidas en cada parte, tanto as obtidas na avaliacién continua como na
primeira edicién, non sendo asi para cursos posteriores. No caso de alumnos que non asistan a avaliacién continua, a sla
nota dependera da nota obtida no exame correspondente 4 edicién & que se presente, levando un cero no resto. Deste
xeito, este alumnado poderia acadar, como maximo, o 80% da nota.

Bibliografia. Fontes de informacion

Basic Bibliography

Sueiro Dominguez, José A., Apuntes del profesor, 2017

Complementary Bibliography

Normas UNE, Instalaciones Eléctricas en Buques,

Normas UNE, Vehiculos de Carretera,

Ministerio de Industria y Energia, Reglamento Electrotécnico de Baja Tension, 2002
Schneider, Manual tedrico Practico. Instalaciones de Baja Tension, 3 Tomos, 2005/2006
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ABB, Manual técnico de instalaciones eléctricas, 2 Tomos, 1, 2004
Lagunas, Angel, Instalaciones de Baja Tension comerciales e industriales, Paraninfo, 2005

Recomendacidns

Subjects that it is recommended to have taken before

Fisica: Fisica 1/V12G320V01102

Fisica: Fisica 1l/V12G320V01202

Informatica: Informatica para a enxefiaria/V12G320V01203
Electrotecnia/V12G320V01401

Fundamentos de teoria de circuitos e maquinas eléctricas/V12G320vV01304
Instalaciéns eléctricas 1/V12G320V01503

Instalaciéns eléctricas 11/V12G320V01602
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IDENTIFYING DATA

Internships: Internships in companies

Subject Internships:
Internships in
companies
Code V12G320v01981
Study Grado en
programme Ingenieria Eléctrica
Descriptors  ECTS Credits Type Year Quadmester
6 Optional 4th 2nd
Teaching Spanish
language Galician
Department
Coordinator Eguizabal Gandara, Luis Eduardo
Lecturers Eguizadbal Gandara, Luis Eduardo
E-mail eguizaba@uvigo.es
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IDENTIFYING DATA
Traballo de Fin de Grao

Subject Traballo de Fin de
Grao

Code V12G320V01991

Study Grao en Enxefaria

programme Eléctrica

Descriptors  ECTS Credits Type Year Quadmester
12 Mandatory 4 2C

Teaching Castelan
language Galego
Inglés
Department Tecnoloxia electrénica
Coordinator Nogueiras Meléndez, Andres Augusto
Lecturers Nogueiras Meléndez, Andres Augusto

E-mail aaugusto@uvigo.gal
Web
General O Traballo de Fin de Grao (TFG) é un traballo orixinal e persoal que cada estudante realizard de forma

description auténoma baixo tutorizacién docente, e debe permitirlle mostrar de forma integrada a adquisicién dos
contidos formativos e as competencias asociadas ao titulo. A sla definicién e contidos estan explicados de
forma mais extensa no Regulamento do Traballo Fin de Grao aprobado pola Xunta de Escola da Escola de
Enxefieria Industrial 0 21 de xullo de 2015.

Competencias

Code

CGl CG1 Capacidade para a redaccién, sinatura e desenvolvemento de proxectos no &mbito da enxefaria industrial, que
tefian por obxecto, dentro do campo da Enxefieria Eléctrica, a construcién, reforma, reparacién, conservacion,
demolicién, fabricacién, instalacién, montaxe ou explotacién de: estruturas, equipos mecanicos, instalaciéns
enerxéticas, instalaciéns eléctricas e electrdnicas, instalacions e plantas industriais, e procesos de fabricaciéon e
automatizacion.

CG2 CG2 Capacidade para a direccion das actividades obxecto dos proxectos de enxefaria descritos na competencia CG1.

CG3 CG3 Cofiecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e
teorias, e os dote de versatilidade para adaptarse a novas situacions.

CG4 CG4 Capacidade para resolver problemas con iniciativa, toma de decisiéns, creatividade, razoamento critico e
capacidade para comunicar e transmitir cofecementos, habilidades e destrezas no campo da enxefiaria industrial na
especialidade Eléctrica.

CG10 CG10 Capacidade para traballar nun medio multilingte e multidisciplinar.

CG12 CG12 Exercicio orixinal a realizar individualmente e presentar e defender ante un tribunal universitario, consistente
nun proxecto no &mbito das tecnoloxias especificas da Enxefieria Industrial no campo da Enxefieria Eléctrica de
natureza profesional no que se sinteticen e integren as competencias adquiridas nos ensinos.

CT4 CT4 Comunicacién oral e escrita de cofiecementos en lingua estranxeira.

CT12 CT12 Habilidades de investigacion.

CT13 CT13 Capacidade para comunicarse oralmente e por escrito en lingua galega.

Resultados de aprendizaxe
Learning outcomes Competences
Procura, ordenacién e estructuracién de informacién sobre calquera tema. CGl CT12
CG2
CG3
CG4
CG10
CG12
Elaboracién dunha memoria na que se recollan, entre outros, os seguintes aspectos: antecedentes, CG1 CT4
problemdtica ou estado da arte, obxectivos, fases do proxecto, desenvolvemento do proxecto, CG2 CT12
conclusiéns e lifias futuras. CG3 CT13
CG4
CG10
CG12
Desefio de equipos, prototipos, programas de simulacién, etc, segundo especificacidns. CGl CT12
CG2
CG3
CG4
CG1l0
CG12
No momento de realizar a solicitude da defensa do TFG, o alumno deberd xustificar a adquisicién CT4
dun nivel adecuado de competencia en lingua inglesa.
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Contidos

Topic

Proxectos clasicos de enxefaria Poden versar, por exemplo, sobre o desefio e mesmo a fabricacién dun
prototipo, a enxefaria dunha instalacién de producién, ou a implantacién
dun sistema en calquera campo industrial. Polo xeral, neles desenvédlvese
sempre a parte documental da memoria (cos seus apartados de célculos,
especificaciéns, estudos de viabilidade, seguridade, etc. que se precisen
en cada caso), planos, prego de condiciéns e orzamento e, nalglns casos,
tamén se contempla os estudos propios da fase de execucién material do
proxecto.

Estudos técnicos, organizativos e econémicos Consistentes na realizacién de estudos relativos a equipos, sistemas,
servizos, etc., relacionados cos campos propios da titulacién, que traten
un ou mais aspectos relativos ao desefio, planificacién, producién, xestion,
explotacién e calquera outro propio do campo da enxefaria, relacionando
cando cumpra alternativas técnicas con avaliaciéns econémicas e
discusién e valoracion dos resultados.

Traballos tedrico-experimentais De natureza tedrica, computacional ou experimental, que constitlan unha
contribucién & técnica nos diversos campos da enxefiaria incluindo, cando
cumpra, avaliacién econdémica e discusién e valoracion dos resultados.

Planificacion

Class hours Hours outside the Total hours
classroom
Actividades introdutorias 5 25 30
Traballo tutelado 15 210 225
Presentacion 1 14 15

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente
Description

Actividades introdutoriasO alumno realizara, de forma auténoma, unha procura bibliografica, lectura, procesamento e
elaboracién de documentacion.

Traballo tutelado 0 estudante, de maneira individual, elabora unha memoria segundo as indicaciéns do Regulamento
do Traballo Fin de Grao da EEI.
Presentacién El alumnado debe preparar y defender el trabajo realizado delante de un tribunal.

Atencion personalizada
Methodologies Description

Traballo tutelado Cada alumno terd un titor e/ou un co-titor encargados de guiarlle, e que lle marcaran as directrices
oportunas para realizar o TFG.

Avaliacion
Description Qualification Evaluated
Competencess
Traballo tuteladoA cualificacién da memoria do Traballo Fin de Grao levara a cabo segundo 70 Ccal CT4
0 especificado no Regulamento do Traballo Fin de Grao da Escola de CG2 CT12
Enxefierfa Industrial. CG3
CG4
CG10
CG12
Presentacién A defensa do Traballo Fin de Grao levard a cabo segundo o especificado 30 Ccal CT4
no Regulamento do Traballo Fin de Grao da Escola de Enxefieria Industrial. CG2 CT12
CG3
CG4
CG10
CG12

Other comments on the Evaluation

Bibliografia. Fontes de informacion
Basic Bibliography
Complementary Bibliography

Recomendacions
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Other comments

Compromiso ético: Espérase que o alumno presente un comportamento ético adecuado. No caso de detectar un
comportamento non ético (copia, plaxio ou outros) considerarase que a cualificacién global no presente curso académico
sera de suspenso (0.0).

Requisitos: Para matricularse no Traballo Fin de Grao é necesario superar ou ben estar matriculado de todas as materias dos
cursos inferiores ao curso no que esta situado o TFG.

Informacién importante: No momento da defensa do TFG, o alumno deberd ter todas as materias restantes do titulo
superadas, tal como establece o artigo 7.7 do Regulamento para a realizacién do Traballo Fin de Grao da Universidade de
Vigo.

A orixinalidade da memoria serd obxecto de estudo mediante unha aplicacién informatica de deteccién de plaxios.
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IDENTIFYING DATA
Practicas en empresa/asignatura optativa
Subject Practicas en

empresa/asignatura

optativa

Code V12G320V01999

Study Grao en Enxefaria

programme Eléctrica

Descriptors ECTS Credits Type Year Quadmester
6 Optional 4 2C

Teaching  Casteldn

language Galego

Department Tecnoloxia electrénica
Coordinator Equizadbal Gandara, Luis Eduardo
Lecturers  Eguizabal Gandara, Luis Eduardo

E-mail eguizaba@uvigo.es
Web http://eei.uvigo.es
General Mediante a realizacién de practicas en empresa o alumno poderda aplicar os cofiecementos e as competencias

description adquiridas durante os seus estudos, o que permitird complementar e reforzar a sda formacién e facilitar a sta
incorporacién ao mercado laboral.

Competencias

Code

CG1 CG1 Capacidade para a redaccion, sinatura e desenvolvemento de proxectos no ambito da enxefiaria industrial, que
tefan por obxecto, dentro do campo da Enxefieria Eléctrica, a construcién, reforma, reparacién, conservacion,
demolicién, fabricacién, instalacién, montaxe ou explotacién de: estruturas, equipos mecanicos, instalaciéns
enerxéticas, instalaciéns eléctricas e electrdnicas, instalacions e plantas industriais, e procesos de fabricaciéon e
automatizacion.

CG2 CG2 Capacidade para a direccién das actividades obxecto dos proxectos de enxefaria descritos na competencia CG1.

CG3 CG3 Cofiecemento en materias basicas e tecnoldxicas que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

CG4 CG4 Capacidade para resolver problemas con iniciativa, toma de decisiéns, creatividade, razoamento critico e
capacidade para comunicar e transmitir cofecementos, habilidades e destrezas no campo da enxefiaria industrial na
especialidade Eléctrica.

Resultados de aprendizaxe

Learning outcomes Competences
Capacidade para adaptarse as situacions reais da profesion. CG1
CG2
CG3
CG4
Integracién en grupos de traballo multidisciplinares. CG2
CG3
CG4
Responsabilidade e traballo auténomo. CGl
CG2
CG3
CG4
Contidos
Topic
Integracién nun grupo de traballo nunha 0 alumno integrarase no contexto organizativo dunha empresa, téndose
empresa. que coordinar cos diferentes membros do grupo de traballo ao que sexa
asignado.
Realizacién de actividades ligadas ao desempefio Ao alumno encomendaraselle unha serie de tarefas relacionadas cos
da profesion. cofiecementos e coas competencias dos seus estudos.

Planificacion

Class hours Hours outside the Total hours
classroom
Practicum, Practicas externas e clinicas 0 150 150

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente
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Description
Practicum, Practicas 0 alumno integrarase nun grupo de traballo nunha empresa onde tera a oportunidade de pofier en
externas e clinicas practica os cofiecementos e as competencias adquiridas durante os seus estudos, e asi
complementar e reforzar a sua formacion.

Atencion personalizada

Methodologies Description
Practicum, Practicas externas e clinicas O alumno dispofiera dun titor na empresa onde fara a stas practicas e dun titor
académico.
Avaliacion
Description Qualification  Evaluated
Competencess
Practicum, Practicas  Os estudantes en practicas deberdn manter un contacto continuado non 100 CGl
externas e clinicas sé co seu titor na empresa, senon tamén co seu titor académico. CG2
Ao concluir as practicas, os alumnos deberan entregar ao seu titor CG3
académico unha memoria final e o informe en documento oficial D6- CG4

Informe do estudante.

Na avaliacién terase en conta a valoracién do desempefio do alumno
realizada polo titor na empresa, o seguimento realizado polo titor
académico e os informes entregados polo alumno.

Other comments on the Evaluation

Adicionalmente ao xa exposto nesta guia docente é preciso facer as seguintes aclaraciéns:

19, Esta materia rexerase polo establecido no Regulamento de Practicas en Empresa da EEl
(http://eei.uvigo.es/opencms/export/sites/eei/eei_gl/documentos/escola/Normativa/practicas_empresa.pdf).

29, A Escola fard publica a oferta de practicas en empresa curriculares entre as que o alumnado, que cumpra 0s requisitos
descritos no artigo 6 do citado regulamento, debera facer a sla escolla dentro do prazo fixado ao efecto. O procedemento
de realizacién de précticas en empresa curriculares estd establecido no artigo 7 do regulamento.

39, A duracién das practicas pode chegar a ser ata de un maximo de 240 horas, para que o0 alumno saque o maior proveito
da sUa estadia na empresa. Sera a empresa na sUa oferta de practicas a que estipulara a duracién das mesmas.

Bibliografia. Fontes de informacion
Basic Bibliography
Complementary Bibliography

Recomendacions
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