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Presentation

At the School of Mining and Energy Engineering of the University of Vigo we offer comprehensive training (undergraduate
and master's degree level) in the field of mining, materials and energy engineering. The training offer of the center for the
2023/24 academic year is as follows:

Degree in Energy Engineering

In the Bachelor's Degree in Energy Engineering, we train professionals who contribute to achieve one of the Sustainable
Development Goals of the 2030 Agenda: ensuring universal access to energy services while mitigating the climate impacts
of energy production and use.

To meet this need, we offer the Bachelor's Degree in Energy Engineering, the only undergraduate program in Galicia. We
educate engineers capable of designing, optimizing, and technically managing the technological processes in the energy
sector, ranging from energy generation to the end-user level of thermal or electrical energy (production, storage,
transportation, distribution, markets). In the current context, two areas of training are particularly relevant: (i) renewable
energy generation technologies (such as wind, geothermal, hydroelectric, tidal, solar, wave, biomass, and biofuels, among
others) and (ii) technological processes associated with energy efficiency.

Degree in Mining and Energy Resources Engineering

The Bachelor's Degree in Mining and Energy Resources Engineering is a unique program in Galicia and has been declared
as exceptional within the Galician University System. It also has another distinctive feature: it enables graduates to
practice as regulated mining engineers.

A regulated profession is that requiring specific accredited training. For certain regulated professions, this training
corresponds to a university degree. This is the case for the Bachelor's Degree in Mining and Energy Resources Engineering,
which qualifies graduates to practice as regulated Mining Engineers in three areas of technology (Order CIN 306/2009):

e Specialization in "Mining Operations": We educate engineers capable of designing and technically managing the
processes that ensure the supply of mineral raw materials for the industry. This includes prospecting rocks and
minerals, extraction, and preparation for material manufacturing.

e Specialization in "Materials Engineering": We educate engineers capable of designing and technically managing the
manufacturing processes of materials (metals, plastics, ceramics, composites, new materials), as well as
technological processes related to recycling, repair, reuse, quality control, and valorization of materials and waste.

e Specialization in "Energy Resources, Fuels, and Explosives": We educate engineers who have knowledge of and can
characterize energy resources (such as wind, solar radiation, etc.) and are capable of designing and directing the
technological processes in the energy sector, from energy generation to consumption. They also handle technological
processes related to the use of fuels and explosives.

Master's Degree in Mining Engineering

Certain regulated professions require a higher level of education, and therefore, a master's degree is required to practice
them. The Master's Degree in Mining Engineering qualifies graduates as Mining Engineers (Order CIN 310/2009). This
program is also unique in Galicia and provides advanced and specialized training in the fields of mining engineering,
materials, and energy.
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Both bachelor's degrees offered at the institution have direct access to the Master's Degree in Mining Engineering.

Interuniversity Master's Degree in Sustainable Water Management

This interuniversity master's degree is part of the G2030 catalogue of new degrees in the Galician University System (SUG),
identified as essential for the training of future professional profiles in Galician society.

Specifically, graduates of this master's degree will be able to pursue careers as technical personnel, managers, or experts in
sustainable water management, addressing future challenges in the water sector (water conservation, seawater
desalination, collection and storage of rainwater, groundwater decontamination, use of new water processing technologies,
digitalization, etc.).

This degree is interuniversity in nature, with a collaboration agreement between the three public universities in Galicia: UDC,
USC, and UVigo.

School of Mining and Energy Engineering. Our Identity

We form engineers

At the School of Mining and Energy Engineering of the University of Vigo, we educate engineers who are professionals
capable of addressing specific problems in the industry and society providing that these technological solutions are
sustainable. This translates into education that goes beyond technological processes and includes training in economics,
business, environment, safety, and health.

In addition, the education of engineers requires us to be in constant contact with the industry to understand its needs and
the latest technologies. For this reason, the School maintains a permanent collaboration with industrial and business sectors,
which includes students' participation in internships and numerous visits to industrial facilities to gain firsthand knowledge of
technological processes.

Internacionalization

Our engineers will develop their professional activities in an international context. This is why we offer an Internationalization
Plan that allows students to take up to 10 subjects, if desired, entirely in English. Furthermore, we actively work to facilitate
student and faculty mobility abroad by establishing agreements with universities and research centers worldwide.

Equality

We want to emphasize our commitment to promoting equal values as a hallmark of our institution. We organize numerous
activities with different objectives, including raising awareness about equality, promoting vocations in STEM disciplines,
particularly in engineering, and providing mentorship and support to women in their professional activities, among others.

Scientific and Technological Outreach

A defining activity of the institution is our commitment to scientific and technological outreach. We work specifically with
secondary schools (ESO) and high schools (Bachillerato), conducting conferences, workshops, award programs,
competitions, and other activities aimed at showcasing our field of work and disseminating knowledge to society. Notably,
we have the "Open Classroom for TechnoScience" initiative, which is a dedicated space for outreach activities.

Our University Community

The size of our institution encourages and facilitates interpersonal relationships among all members of the university
community: students, faculty, and administrative staff. This is particularly relevant in the student-faculty relationship, which
allows for personalized attention to students in the learning process. Our student body is especially dynamic and organizes
numerous activities through student associations they participate in, such as the Student Delegation, Energy and Mining
Sports Club, Technological Employment Forum, Uvigo Motorsport, CES Uvigo, and Uvigo SPACELAB.

Management Team and Coordination

MANAGEMENT TEAM:
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Director

Elena Alonso Prieto (eme.direccion@uvigo.es)

Secretary

Guillermo Garcia Lomba (eme.secretaria@uvigo.es)

Deputy Director of Economic Affairs, Infrastructure, and International Relations
Francisco Javier Deive Herva (eme.infraestructuras@uvigo.es, eme.internacional@uvigo.es)
Deputy Director of Planning and Academic Organization

Maria Araljo Ferndndez (eme.orgdocente@uvigo.es)

Deputy Director of Scientific Outreach and Student Recruitment

Raguel Pérez Orozco (eme@uvigo.es)

COORDINATION:

The Coordinating Procedure of the School of Mining and Energy Engineering is the instrument through which the content and
implementation of various actions related to the coordination of the programs offered at the school are designed.
Coordination of all activities is essential for the proper development of students. The coordination system is a fundamental
element in the introduction of new objectives and methodologies, and it serves to enhance connections between faculty
members and between faculty members and the school.

Bachelor's Degree in Energy Engineering (El): Francisco Javier Deive Herva (deive@uvigo.es)

Bachelor's Degree in Mining and Energy Resources Engineering (IRME): Iria Feijoo Vazquez (ifeijoo@uvigo.es)
Master's Degree in Mining Engineering (UIM): Elena Alonso Prieto (ealonso@uvigo.es)

Master's Degree in Sustainable Water Management (IGSA): Maria Aradjo Fernandez (maraujo@uvigo.es)
1st Year of Bachelor's Degree Programs: Iria Feijoo Vazquez (ifeijoo@uvigo.es)

2nd Year of Bachelor's Degree Programs: Raquel Pérez Orozco (rporozco@uvigo.es)

3rd Year of Bachelor's Degree in IE: Pablo Eguia Oller (peguia@uvigo.es)

4th Year of Bachelor's Degree in IE: Ana Maria Rodriguez Rodriguez (aroguez@uvigo.es)

3rd & 4th Year of IRME: Fernando Garcia Bastante (bastante@uvigo.es)

External Internships: Javier Taboada Castro (jtaboada@uvigo.es)

1st Year of UIM: Guillermo Garcia Lomba (guille@dma.uvigo.es)

2nd Year of UIM: Marta Cabeza Simé (mcabeza@uvigo.es)

Extracurricular Activities: Ana Maria Rodriguez Rodriguez (aroguez@uvigo.es)

Follow-up of Graduates: Eduardo Liz Marzan (eliz@uvigo.es)

ICT: Joaquin Martinez Sdnchez (aroguez@uvigo.es)

Scientific Outreach: Raquel Pérez Orozco (rporozco@uvigo.es)

Quality Assessment of the School: Guillermo Garcia Lomba (guille@dma.uvigo.es)

Equality: Generosa Fernandez Manin (gmanin@uvigo.es)

PAT/PIUNE: Angeles Dominguez Santiago (admguez@uvigo.es)

School Web Page

http://minasyenergia.uvigo.es/es/
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Assessment

Regarding assessment procedures, as stated in the Regulations for Students of the University of Vigo, students have the
right (Art. 3.10) "to be evaluated through continuous assessment, with the option of global assessment tests in all subjects
and evaluation opportunities throughout the academic year."

The teaching guides provide information about the development of continuous assessment and global assessment tests,
detailing how continuous assessment is conducted in the first and second opportunities. The guides also explain how global
assessment is conducted if a student has opted out of continuous assessment.

Regarding opting out of continuous assessment, each subject establishes a deadline for requesting this option. The minimum
deadline for opting out cannot be less than one month from the start of the subject.

If a student provides justification (documentary evidence and following the procedures established by the school) that they
cannot attend a mandatory face-to-face activity due to one of the reasons stated in Article 15 of the Evaluation Regulations,
the situation regarding the student's grades, teaching quality, and learning progress will be reviewed by the Standing
Committee (Comisién Permanente), which will consider alternative solutions in coordination with the teaching team
responsible for the subject.

If a student justifies that they cannot attend an evaluation test due to one of the reasons stated in Article 15 of the
Evaluation Regulations, they have the right to take the evaluation test on another date determined by the faculty member
responsible for the subject, aiming to reach a consensus with the student regarding the new date.

Any aspect or circumstance related to the content of the teaching guides or the development of assessment systems and
tests that is not detailed in the guides or raises doubts of interpretation will be evaluated by the School's Standing
Committee.

Grado en Ingenieria de la Energia

Subjects

Year 2nd

Code Name Quadmester Total Cr.
V09G291V01201 Circui.ts and Electrical 1st 6

Machines

V09G291Vv01202 Materials technology 1st 6
V09G291V01203 Materials resistance 1st 6
V09G291V01204 Fluid mechanics 1st 6
V09G291V01205 Thermal Systems 1st 6
V09G291V01206 Heat transmission 2nd 6
V09G291V01207 Environmental technology 2nd 6
V09G291v01208 Electronic Technology 2nd 6
V09G291V01209 Mechanical engineering 2nd 6
V09G291V01210 Health and Safety 2nd 6

Paxina 4 de 52



IDENTIFYING DATA

Circuits and Electrical Machines

Subject Circuits and
Electrical Machines

Code V09G291Vv01201

Study Grado en

programme Ingenieria de la
Energia

Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 2nd 1st

Teaching Galician
language English

Department

Coordinator Miranda Blanco, Blanca Nieves

Moreira Meira, Julio César

Lecturers Miranda Blanco, Blanca Nieves

Moreira Meira, Julio César

E-mail blancan@uvigo.es
jcmeira@uvigo.es
Web http://moovi.uvigo.gal
General This class constitutes a basic course of circuit theory and fundamentals of electric machinery and batteries.

description  The most important blocks are direct current and altern current circuits (single-phase ant three-phase),

transformers, synchronous and asynchronous machines and electric batteries.

Training and Learning Results

Code

Al

That the students demonstrate to possess and understand knowledge in an area of study that is part of the general
education (second level), and often found at a level that, although based on advanced textbooks, also includes some
aspects that involve knowledge from the avant-garde of the field of study

A2

That the students know how to apply their knowledge to their work or vocation in a professional way and that they
possess the competences that are usually demonstrated through the elaboration and defense of arguments and the
resolution of problems within their area of study

A3

That the students have the capability to gather and interpret relevant data (usually within their area of study) to issue
judgments that include a reflection on relevant social, scientific or ethical issues

A4

That the students can transmit information, ideas, problems and solutions to a specialized and non-specialized
audience

A5

That the students develop those learning capabilities necessary to undertake further studies with a high degree of
autonomy.

Bl

Ability to draw links between the different elements of all the knowledge acquired, understanding them as components
of a body of knowledge with a clear structure and strong internal cohesion.

B3

To suggest and develop practical solutions, using the relevant theoretical knowledge, to phenomena and problems-
situations of ordinary reality that are specific to engineering, developing appropriate strategies.

B5

To be familiar with the relevant sources of information, including constant updating, in order to practice one[]s
profession competently, accessing all the present and future tools of information search, constantly adapting to
technological and social changes.

Cle6

Knowledge of the fundamentals of the electrical power system: generation of energy, transportation, distribution and
delivery networks, along with the types of lines and conductors. Knowledge of the regulations of high and low tension.
Basic knowledge of electronics and control systems.

D1

To be familiar with and to be able to use the legislation applicable in this sector, to be acquainted with the social and
business environments and to be able to deal with the relevant administration, integrating this knowledge into the
drawing up of engineering projects and into the implementation of every aspect of their professional work.

D2

Ability to organize, understand, assimilate, produce and handle all the relevant information to develop their
professional work, using appropriate computing, mathematics, physics tools, etc. when these are required.

D3

Understanding engineering within a framework of sustainable development with environmental awareness.

Expected results from this subject

Expected results from this subject Training and Learning
Results
To master the analysis of electrical single-phase and three-phase circuits in steady state Al B5 Cl6
A3
To know the fundamentals of electrical machines operation Al B5 Cl16
A3
To know electronic devices for control of electrical machines Al B5 Cl16
A3
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To know and deal with the basic concepts of the design of low voltage installations Cl6 D1

D2
D3
To know the operation of electric power systems, generation, transmission, storage and Al Bl Cl16
distribution of the electric energy A2 B3
A3 B5
Ad
A5
To know the legislation applicable to electric power systems C16 D1
D2
D3
To know the devices of a distribution network: lines, cables and electric equipment BL Cl6 D2
B5
Contents
Topic
Direct current circuits Steady-state analysis

Variables, magnitudes and units
Resistances
Power and energy
Basic equations, mesh analysis and nodal analysis
The Thevenin theorem
Single-phase circuits Steady-state analysis
Variables, magnitudes and units
Coils and capacitors
Power and energy: instantaneous, mean, complex, apparent, real and
reactive powers, power factor
Basic equations, mesh analysis and nodal analysis
The Thevenin theorem
The Boucherot theorem of conservation of power
Balanced three-phase circuits Steady-state analysis
Variables, magnitudes and units
Power and energy: complex, apparent, real and reactive powers, power
factor
Delta-wye and wye-delta conversions
Equivalent single-phase circuits
Representation in per unit values
Resolution of electrical networks
Transformers Fundamentals
Equivalent electric circuit
The ideal transformer
The non ideal transformer
Rotating altern current electrical machines Characteristics and operating principles
Asynchronous Machines
Synchronous Machines
Equivalent electrical Circuits
Powers and torques
Electrochemical batteries Principle of operation
Equivalent electrical circuit

Planning
Class hours Hours outside the Total hours
classroom
Lecturing 36 70 106
Practices through ICT 10 20 30
Laboratory practical 4 7.5 11.5
Essay questions exam 2.5 0 2.5

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

Methodologies

Description
Lecturing Explanation of the theory

Resolution of numerical examples
Practices through ICT ~ Simulation of nhumerical cases in computer lab
Laboratory practical Use of electrical equipment
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Personalized assistance
Methodologies Description
Lecturing The students will have the opportunity of asking the staff all questions related with the class

Practices through ICT The students will have the opportunity of asking the staff all questions related with the class

Laboratory practical The students will have the opportunity of asking the staff all questions related with the class

Assessment

Description Qualification ~ Training and

Learning Results

Lecturing It includes solving of exercises similar to those explained during the 70 Al B5 Cl6 D1

masterclasses. Three partial written exams will be carried out, each one with a A3 D2

weight of 10% of the total mark, about monophasic circuits, triphasic circuits D3

and electrical machines.

Besides, an examination will be performed in the official date established in

the calendar of the school. This exam will include contents about all the

matter and will represent 40% out of the total qualification.

Expected results from this subject:

To master the analysis of electrical single-phase and three-phase circuits in

steady state

To know the fundamentals of electrical machines operation

To know electronic devices for control of electrical machines

To know and deal with the basic concepts of the design of low voltage

installations

To know the legislation applicable to electric power systems
Practices It covers the attendance to the practices and the presentation of the reports 30 Al Bl Cl6 D2
through ICT about solving the proposed activities. To pass this part it is necessary to A2 B3

attend a minimum of 75% out of the practical classes. A3

Expected results from this subject: A4

To know the operation of electric power systems, generation, transmission, A5

storage and distribution of the electric energy

To know the devices of a distribution network: lines, cables and electric

equipment

Other comments on the Evaluation

CONSIDERATIONS ON CONTINUOUS ASSESSMENT

The final mark of the students selecting the continuous evaluation is obtained from the sum of the marks got in the partial
tests, the final exam and the practices with the support of ICT.

CONSIDERATIONS ON THE GLOBAL EVALUATION

Students who refuse to carry out the continuous assessment will have the option of taking a final exam in which they will be
able to obtain 100% of the grade.

In this case, the students will take two tests:
- Final exam: will account for 70% of the grade

- Test corresponding to practices with the support of ICT: it will mean 30%. This test may be replaced by the delivery of the
practice report, in the case of students who attended at least 75% of the practices.

SECOND CHANCE CONSIDERATIONS
The conditions established for the first opportunity are maintained.
Exam calendar. Check/consult the center's web page for updates:

http://minaseenerxia.uvigo.es/é/docencia/examenes

Sources of information

Basic Bibliography

JesUs Fraile Mora, Mdaquinas eléctricas, Ibergarceta,

José Fernandez Moreno, Teoria de circuitos, Paraninfo,

Charles K. Alexander, Mathew N. O. Sadiku, Fundamentals of electric circuits, McGraw Hill,

Paxina 7 de 52



Stephen J. Chapman, Electric machinery fundamentals, McGraw Hill,
Complementary Bibliography

Fermin Barrero, Sistemas de energia eléctrica, Paraninfo,

John Grainger, Power system analysis, McGraw Hill,

Recommendations

Subjects that it is recommended to have taken before
Physics: Physics 11/V09G291V01107
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IDENTIFYING DATA
Materials technology

Subject Materials
technology
Code V09G291V01202
Study Grado en
programme Ingenieria de la
Energia
Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 2nd 1st
Teaching Galician
language English
Department

Coordinator Pérez Pérez, Maria del Carmen
Lecturers Pérez Pérez, Maria del Carmen

E-mail cperez@uvigo.es
Web http://moovi.uvigo.gal/course/view.php?id=3281
General Material Technology is a second-year subject with a marked technological character. It is common for all

description  students, regardless of the specific orientation. The objective is to present the fundamentals of Materials
Science and Technology in a comprehensible way to students, focusing on the relationship between internal
structure - properties - processing of materials.
The learning outcomes are focused on:
1. Understanding the fundamental concepts of bonds, structure, and microstructure of different types of
materials.
2. Understanding the relationship between the microstructure of the material and its mechanical, electrical,
thermal, and magnetic behavior.
3. Knowing the main techniques of structural characterization of materials.
4. Acquiring skills in the handling of diagrams and graphics.
5. Be able to interpret and implement material testing standards.
6. Acquiring skills in performing tests.
7. Analyzing the results obtained taking the corresponding conclusions.
8. Developing scientific viewpoint and experimental methodology in the approach and solution of problems
related to Materials Technology.

Training and Learning Results

Code

Al That the students demonstrate to possess and understand knowledge in an area of study that is part of the general
education (second level), and often found at a level that, although based on advanced textbooks, also includes some
aspects that involve knowledge from the avant-garde of the field of study

A2 That the students know how to apply their knowledge to their work or vocation in a professional way and that they
possess the competences that are usually demonstrated through the elaboration and defense of arguments and the
resolution of problems within their area of study

A3 That the students have the capability to gather and interpret relevant data (usually within their area of study) to issue
judgments that include a reflection on relevant social, scientific or ethical issues

A4 That the students can transmit information, ideas, problems and solutions to a specialized and non-specialized
audience

A5 That the students develop those learning capabilities necessary to undertake further studies with a high degree of
autonomy.

B1 Ability to draw links between the different elements of all the knowledge acquired, understanding them as components
of a body of knowledge with a clear structure and strong internal cohesion.

B4 To foster collaborative working, communication, organization and planning skills, along with the ability to take
responsibilities in a multilingual, multidisciplinary work environment that promotes education for equality, peace and
respect for fundamental rights.

B5 To be familiar with the relevant sources of information, including constant updating, in order to practice one[ls
profession competently, accessing all the present and future tools of information search, constantly adapting to
technological and social changes.

C11 Ability to know, understand and use the principles and technology of materials.

D2 Ability to organize, understand, assimilate, produce and handle all the relevant information to develop their
professional work, using appropriate computing, mathematics, physics tools, etc. when these are required.

D5 To become aware of the need for continuous training and the constant improvement of quality, developing the values
that are characteristic of scientific thinking, showing flexible, open and ethical attitudes in the face of different
situations and opinions, particularly as regards non-discrimination on the grounds of gender, race or religion, respect
for fundamental rights, accessibility, etc.

Expected results from this subject
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Expected results from this subject

Training and Learning
Results

To understand the basic concepts related to bonding, structure, and microstructure of the different A1 Bl Cl11 D2

types of materials.

A2 D5

To understand the relationship between the microstructure and its mechanical, electric, thermal Al Bl Cl11 D2

and magnetic behaviour. A2 D5
A3

To understand the basis of the mechanical behaviour of metals, ceramics, polymers, and Al Bl Cl1 D2

composites. A2 D5
A3

To know the main techniques for structural characterization of materials. Al Bl (11 D2
Ad D5
A5

To acquire skills in diagrams and graphics handling. Al Bl (11 D2
A2 B5 D5
A3
A5

To be able to apply standards for materials testing. Al Bl (11 D2
A2 B4 D5
A5

To acquire skills for performing tests. Al B4 Cl11 D2
A2
A5

Contents

Topic

CHAPTER 1. INTRODUCTION

I.1. The Science and Engineering of the Material. Definitions.

I.2. Types of materials. Evolution and trends.

I.3. Structure - Properties - Processing relations.

I.4. Introduction to the mechanical, electrical, thermal, and magnetic
properties of the materials.

I.5. Introduction to the concept of design and selection of materials.

CHAPTER II. CRYSTAL STRUCTURES. UNIT CELLS

II.1. Crystal / amorphous arrangements. Differences.

I.2. Characteristics of the crystal structures. Metallic, ionic, and covalent
crystals.

I1.3. Study of the metallic crystals: BCC, FCC, HCP.

I.4.Crystallographic directions. Crystallographic planes (Miller indices).
I.5. Resolution of the crystal structure: X-ray diffraction.

CHAPTER IIl. IMPERFECTION IN SOLIDS.
DIFFUSION

[1.1. Point defects.

I1.2. Linear defects (dislocations). Physical meaning of the dislocations.
[11.3. Surface defects.

[11.4. Diffusion. Mechanisms.

l1.5. Fick's laws (stationary and non-stationary states).

I11.6. Industrial application of diffusion phenomena.

CHAPTER IV. TESTING AND MECHANICAL
PROPERTIES

V.1. Elastic deformation. Young modulus.

IV.2. Plastic deformation.

IV.3. The tensile test: use of stress-strain diagram.

IV.4. The compression and bend tests for brittle materials.
IV.5. Hardness of materials. Hardness tests.

IV.6. Impact test: toughness.

IV.7. Fracture toughness: fracture mechanics.

IV.8. Fatigue tests.

CHAPTER V. MECHANISMS OF DEFORMATION

V.1. Slipping mechanism: dislocations and plastic deformation.
V.2. Deformation by twinning.

V.3. Strain hardening by cold working.

V.4. Annealing: recovery, recrystallization, and grain growth.

CHAPTER VI. SOLIDIFICATION AND SOLID-STATE
TRANSFORMATION

VI.1. Principles of solidification: pure metals. Nucleation and growth steps.
VI.2. Mechanism of strengthening by grain size reduction.

VI.3. Solidification in ingot casting: cast structure.

VI.4. Alloys: solid solution and intermediate phases. Solid-Solution
Strengthening.

VI.5. Cooling curves: pure materials and alloys.

VI.6. Phase diagrams (l). Total solubility (binary isomorphous systems).
Microsegregation. Eutectic and peritectic systems.

VI.7. Phase diagrams (ll). Solid-state transformations. Partial solubility in a
solid state. Dispersion strengthening. Eutectoid reaction.
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CHAPTER VII. MATERIALS FOR ENGINEERING (I):  VII.1. Ferrous alloys: steels and cast irons.

METALLIC MATERIALS VII.2. The Iron-lron Carbide (Fe-Fe3C) phase diagram. Allowing elements
and designation.
VII.3. Isothermal Transformation Diagrams (TTT). Continuous Cooling
Transformation Diagrams (CCT).
VII.4. Heat treatment of steels: annealing, normalizing, quenching, and
tempering.
VIL.5. Cast irons. Types: white cast iron, gray cast iron, ductile cast iron,
and compacted graphite cast iron.
VII.6. Nonferrous alloys. Light alloys (based on Al, Ti). Alloys based on Cu,
Pb, Sn, Zn, and Ni.

CHAPTER VIIl. MATERIALS FOR ENGINEERING (I1): VIII:1. Crystal structures.

CERAMIC MATERIALS VIII.2. Traditional ceramics: clay products, refractories, abrasives, cement,
and concrete.
VIII.3. Advanced ceramics.
VIIl.4. Glass ceramics: Characteristics, viscous deformation.
VIIL.5. Heat treatments and chemical treatments of glasses. Vitroceramics.
Characteristics.

CHAPTER IX. MATERIALS FOR ENGINEERING (Ill): 1X.1. Polymerization. Types of polymers.

POLYMERIC MATERIALS IX.2. General characteristics: thermal, mechanical, and chemical behavior.
IX.3. Thermoplastic plastics: structure, crystallinity. Types.
IX.4. Thermosetting plastics: structure. Types.
IX.5. Elastomeric materials: structure, vulcanization. Rubbers,
thermoplastic elastomers. Types

CHAPTER X. MATERIALS FOR ENGINEERING (IV): X.1. Classification and general characteristics. Matrix and disperse phases.

COMPOSITE MATERIALS X.2. Polymer matrix composites reinforced with fiber.
X.3. Metal matrix composites and ceramic matrix composites.
X.4. Laminar composites and sandwich structures.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 22 35.5 57.5
Problem solving 10 27 37
Laboratory practical 14 14 28
Case studies 4 6 10
Report of practices, practicum and external practices0 14 14
Problem and/or exercise solving 1.5 0 1.5
Essay questions exam 1 0 1
Objective 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

Lecturing Presentation by the teacher of the contents on the subject under study, theoretical and/or
guidelines for a job, exercise, or project to be developed by the student.

Problem solving Activity which formulated problem and/or exercises related to the course. The student should

develop appropriate solutions or right through the exercise routines, application of formulas or
algorithms, application processing procedures available information, and interpretation of the
results. It is often used to complement the lecture.

Laboratory practical Activities application of knowledge to specific situations and basic skills acquisition and related
procedural matter under study. They are developed in specific spaces with specialized equipment
(Laboratories, computer rooms, etc ...)

Case studies Analysis of an event, issue, or actual event in order to know, interpret, solve, generate hypotheses,
comparing data, reflect, complete knowledge, diagnose, and training in alternative dispute
resolution procedures.

Personalized assistance
Methodologies Description

Lecturing Time devoted to attend and resolve doubts related to the main topics of the subject. In general, it will
be developed individually, in-office hours, which will be provided in the presentation of the subject
and it will be available to students in the online platform used by the teacher and the students.
Doubts will also be solved directly in class, during the lectures. The tutorial sessions may be carried
out by telematic means (email, videoconference, Moovi forums, ...) with prior agreement
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Problem solving

Time devoted to attend and resolve doubts related to the main topics of the subject. In general, it will

be developed individually, in-office hours, which will be provided in the presentation of the subject
and it will be available to students in the online platform used by the teacher and the students.
Doubts will also be solved directly in class, during the lectures. The tutorial sessions may be carried
out by telematic means (email, videoconference, Moovi forums, ...) with prior agreement

Laboratory
practical

Time devoted to attend and resolve doubts related to the main topics of the subject. Generally,
students will be advised in small groups, although it can be done individually. This activity can be
developed directly during laboratory activity or in-office hours. Useful information (office hours) will
be provided at the beginning of the course. The tutorial sessions may be carried out by telematic

means (email, videoconference, Moovi forums, ...) with prior agreement

Case studies

Time that each teacher reserves to attend and solve doubts to the students in relation to aspects of
the subject. Generally, In general, it will be developed individually, in-office hours, which will be
provided in the presentation of the subject and it will be available to students in the online platform
used by the teacher and the students. Doubts will also be solved directly in class, during the lectures.
The tutorial sessions may be carried out by telematic means (email, videoconference, Moovi forums,

...) with prior agreement.

Assessment

Description Qualification Training and

Learning
Results

Report of Each laboratory session generates a report that must be done by the students 10 Al B1 C11 D2
practices, individually. A2 B4 D5
practicum and The results expected from this subject are: To understand the basis of the A3 B5
external mechanical behaviour of metals, ceramics, polymers and composites. To know A5
practices the main techniques for structural characterization of materials.

To acquire skills in diagrams and graphics handing.

To be able to apply standards for materials testing. To acquire skills for

performing tests.
Problem and/or These are exercises in which the contents are put into practice. 45 Al B1 C11 D2
exercise theories presented in the magisterial session. They will be carried out A2 B5 D5
solving throughout the A3

semester, two short tests that will consist of exercises (each

has a weighting of 10%). In the written exam to be held at

the official date established by the center, exercises will be included (with a

weighting of 25%).

The results expected from this subject are: To understand the basic concepts

related to bonding, structure, and microstructure of the different types of

material. To understand the relationship between the microstructure and its

mechanical, electric, thermal and magnetic behaviour. To know the main

techniques for structural characterization of materials. To acquire skills in

diagrams and graphics handling.
Essay They consist in short questions included in the final exam. 15 Al B1 C11 D2
guestions examThe results expected from this subject are: To understand the basic concepts A2 B4 D5

related to bonding, structure, and microstructure of the different types of A3 B5

material. To understand the relationship between the microstructure and its A4

mechanical, electric, thermal and magnetic behaviour. To know the main

techniques for structural characterization of materials. To acquire skills in

diagrams and graphics handling.
Objective Tests assessing knowledge that includes closed with response alternatives 30 Al B1 C11 D5
questions examaquestions (true/false, multiple choice, matching of elements...). Three tests will A2 B5

be carried out, two related to the subject taught in A5

the master sessions and a third focused on knowledge

acquired in laboratory practices. Each of them represents the

10%.

The results expected from this subject are: To understand the basic concepts
related to bonding, structure, and microstructure of the different types of
material. To understand the relationship between the microstructure and its
mechanical, electric, thermal and magnetic behaviour. To know the main
techniques for structural characterization of materials. To acquire skills in
diagrams and graphics handling.

Other comments on the Evaluation

Those students who refuse to carry out continuous assessment may achieve 100% of the grade in the written exam, both at
first and second chance.
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On the second opportunity, the written exam will be worth 100% of the grade for all students, and will include the resolution
of exercises as well as development questions and objective questions.

Exam schedule. Verify/consult updated information on the center's website:

http://minaseenerxia.uvigo.es/es/docencia/examenes

Sources of information

Basic Bibliography

Callister, William D.; Rethwisch, David G.,, Ciencia e Ingenieria de Materiales, 22, Reverté, 2016

Callister, William D.; Rethwisch, David G.,, Materials Science and Engineering. An Introduction,, 9th, Wiley, 2014
Asleland, Donald R. ; Fulay, Pradeep P. ; Wright, Wendelin ., Ciencia e Ingenieria de Materiales, 52, CENGAGE Learning,
2015

Asleland, Donald R. ; Fulay, Pradeep P. ; Wright, Wendelin ., Science and Engineering of Materials, 7th, CENGAGE
Learning, 2015

Shackelford, James F., Introduction to Materials Science for Engineers, 8th, Pearson Education, 2016

Shackelford, James F., Introduccion a la ciencia de materiales para ingenieros, 72, Pearson Educacién, S.A., 2010
Complementary Bibliography

Smith, W.; Hashemi, Javad, Fundamentos de la ciencia e ingenieria de materiales, 52, McGraw-Hill, 2010

Smith, W.; Hashemi, Javad, Foundations Of Materials Science And Engineering, 5th, McGraw-Hill Education, 2009
J.M. Montes; F.G. Cuevas; ). Cintas, Ciencia e Ingenieria de los Materiales, 12, Paraninfo, 2014

Pero-Sanz, Antonio )., Ciencia e ingenieria de materiales. Estructura, transformaciones, propiedades y seleccion,
58, CIE-Dossat, 2000

Recommendations

Subjects that are recommended to be taken simultaneously
Materials resistance/V09G291vV01203

Subjects that it is recommended to have taken before
Physics: Physics 1/V09G291V01102

Physics: Physics 11/V09G291V01107

Chemistry: Chemistry/V09G291V01105
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IDENTIFYING DATA

Resistencia de materiais

Subject Resistencia de
materiais

Code V09G291V01203

Study Grao en Enxefiaria

programme da Enerxia

Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 2 1c

Teaching Castelan

language

Department Enxefiaria dos materiais, mecanica aplicada e construcion

Coordinator Garcia Gonzalez, Marcos

Lecturers Caride Tesouro, Luis Miguel

Garcia Gonzalez, Marcos

E-mail marcos.g.glez@uvigo.es
Web http://https://dept05.webs.uvigo.es/gl/
General Nesta materia estudaranse os fundamentos da elasticidade e profundarase no estudo da resistencia de

description  materiais, co

fin de poder aplicar os cofiecementos adquiridos ao comportamento de sélidos
reais (estruturas, maquinas e elementos resistentes en xeral).

Resultados de Formacion e Aprendizaxe

Code

Al

Que os estudantes demostrasen posuir e comprender cofiecementos nunha area de estudo que parte da base da
educacion secundaria xeral, e additase atopar a un nivel que, ainda que se apoia en libros de texto avanzados, inclie
tamén alglns aspectos que implican coflecementos procedentes da vangarda do seu campo de estudo

A2 Que os estudantes saiban aplicar os seus cofiecementos ao 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

A3 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 reflexion sobre temas relevantes de indole social, cientifica ou ética

A4 Que os estudantes poidan transmitir informacién, ideas, problemas e soluciéns a un publico tanto especializado coma
non especializado

A5 Que os estudantes desenvolvesen aquelas habilidades de aprendizaxe necesarias para emprender estudos posteriores
cun alto grao de autonomia

Bl Capacidad de interrelacionar todos los conocimientos adquiridos, interpretdndolos como componentes de un cuerpo del
saber con una estructura clara y una fuerte coherencia interna.

B3 Propofier e desenvolver solucidns practicas, utilizando os cofiecementos teéricos, a fendmenos e situaciéns-problema
da realidade cotid propios da enxefieria, desenvolvendo as estratexias adecuadas.

C13 Cofecemento de resistencia de materiais e teoria de estruturas.

D4 Entender a transcendencia dos aspectos relacionados coa seguridade e saber transmitir esta sensibilidade &s persoas

da sla contorna.

Resultados previstos na materia

Expected results from this subject Training and Learning

Results

Cofie

cer as diferenzas entre sélido rixido e sélido elastico. Al Bl C13
A2
A3
A4
A5

Cofe

cer os estados de tensions e de deformacions nun sélido deformable e a relacion entre eles. A1 Bl C13
A2
A3
A4
A5

Aplicar o cofiecemento adquirido & determinacién dos valores maximos da tensién nun punto dun B3 C13 D4
sélido deformable.

Cofe

cer os principios bdsicos que rexen a Resistencia de Materiais. Al Bl (13
A2
A3
Ad
A5
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Coiiecer as relacions entre as diferentes solicitaciones e as tensiéns que estas orixinan. Al Bl (13

A2
A3
A4
A5
Aplicar o cofiecemento adquirido sobre tensiéns ao calculo das mesmas en elementos barra e en B3 (13 D4
estruturas isostaticas sinxelas.
Cofiecer as deformaciéns de elementos barra e dalgunhas estruturas isostaticas sinxelas. Al B3 C(C13 D4
A2
A3
A4
A5
Aplicar o cofiecemento adquirido sobre deformaciéns & resolucién de problemas hiperestaticos. B3 (13 D4
Cofiecer o fendmeno do pandeo. Al Bl C13
A2
A3
A4
A5
Aplicar os cofiecementos adquiridos ao dimensionamiento de elementos barra B3 C13 D4
Contidos
Topic

Introducién de materia

Xeneralidades
Definicidns

Fundamentos de elasticidade

Introducién ao estudo da elasticidade

Tensiéns en sélidos eldsticos (Vector tensién, compofientes intrinsecas

do vector tension, matriz de tensidns, tensions e direccidns

principais, circulos de Mohr en tensiéns)

Deformaciéns (Matriz de deformacién, deformaciéns principais, vector
deformacién unitaria, compofientes intrinsecas do vector deformacién
unitaria, circulos de Mohr en deformacions)

Relaciéns entre tensidons e deformacions

Elasticidade bidimensional (Estado de deformacién plana, Estado tensional
plano, Depésitos de parede delgada)

Criterios de fallo

Criterio da tension normal méaxima
Criterio de Saint-Venant

Criterio de Tresca

Criterio de Von-Mises

Coeficiente de seguridade

Traccién-compresién

Traccién e compresién isostatica. Calculo de tensiéns e deformaciéns.
Traccién e compresién hiperestaticas.
Tensions orixinadas por variaciéns térmicas ou defectos de montaxe

Cortadura

Aplicacién ao célculo basico de unidns

Aplicacién ao célculo basico de uniéns

Solicitaciones.

Relacién entre esforzo cortante, momento flector e densidade de carga
Diagramas de solicitaciones

Concepto de deformada ou eldstica

Flexion

Flexion pura. Tension de Navier

Flexién desviada

Flexion simple. Férmula de Zhuravski

Ecuacidn da elastica. Aplicacién a alglns casos particulares
Teoremas 19, 29, 32 e 42 de Mohr

Efecto do esforzo *cortante na deformacién das vigas.
Simetria e antisimetria.

Flexion hiperestatica. Método xeral de célculo.

Vigas continuas

Torsion

Definicion

Teoria elemental de Coulomb
Diagramas de momentos torsores
Anédlises de tensidns e de deformaciéns
Torsién hiperestatica

Solicitaciones compostas

Flexion e torsién combinadas en eixos de seccidn circular. Calculo de
tensiéns e de deformaciéns.

Concepto de centro de cortadura.

Flexidon composta en corpos de pouca esbeltez. Célculo de tensions e
determinacién da lifa neutra.

Calculo de tensiéns e deformaciéns en estruturas plano-espaciais
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Columnas. Fundamentos de *pandeo Tipos de equilibrio

Carga critica de Euler
Lonxitude de pandeo
Limites de aplicacion da teoria de Euler

Planificacion

Class hours Hours outside the Total hours
classroom

Leccién maxistral 36 0 36
Practicas de laboratorio 10 0 10
Seminario 4 0 4
Resolucién de problemas de forma auténoma 0 77.5 77.5
Resolucién de problemas 0 20 20
Resolucién de problemas e/ou exercicios 2.5 0 2.5

*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

Presentaranse os aspectos xerais da materia de forma estruturada, facendo especial énfase nos
fundamentos e aspectos mais importantes ou de mais dificil comprensién para o alumnado.

Utilizarase como guia o primeiro libro citado na bibliografia e cada semana indicarase na
plataforma MOOQVI o contido que se traballard durante a seguinte semana, para que o alumnado
poida traballar sobre el previamente e sequir asi as explicaciéns con maior aproveitamento.

Practicas de laboratorio

Practicas de laboratorio cooperativas coas que se pordn en practica os conceptos tedricos vistos na
aula. Tras a sUa realizacién deberase facer unha andlise dos resultados obtidos.
Recollerase un informe das mesmas.

Seminario

Actividades enfocadas ao traballo sobre un tema especifico, que permiten profundar ou
complementar os contidos da materia.
Distribuiranse en varias sesions ao longo do curso concretadas a inicios de curso

Resolucién de
problemas de forma
auténoma

Exporanse exercicios e/ou problemas para resolver de forma auténoma, dando os resultados dos
mesmos, que permitirdn avaliar ao alumnado o grao de consecucién das competencias da materia

Resolucién de
problemas

Cada semana dedicarase un tempo 4 resolucién por parte do alumnado de exercicios ou problemas
propostos, relacionados co contido que se estea vendo no momento

Atencion personalizada

Methodologies

Description

Lecciéon maxistral

Tempo adicado polo profesorado a atender as necesidades e consultas do alumnado relacionadas
co estudo e/o temas vinculados coa materia e as actividades desenroladas. Para todas as
modalidades de docencia, as sesidns de tutorizacién podran realizarse por medios telematicos
(correo electrédnico, videoconferencia, foros de MOOVI, ...) baixo a modalidade de concertacion
previa.

Resolucion de

Tempo adicado polo profesorado a atender as necesidades e consultas do alumnado relacionadas

problemas co estudo e/o temas vinculados coa materia e as actividades desenroladas. Para todas as
modalidades de docencia, as sesidns de tutorizacién podran realizarse por medios telematicos
(correo electrdnico, videoconferencia, foros de MOOQVI, ...) baixo a modalidade de concertacion
previa.

Avaliacion

Description Qualification Training and Learning
Results
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Practicas de laboratorio  Consistird en informes de practicas e exame final. 20 Al Bl Cl13 D4

PRACTICAS EXPERIMENTAIS: A2 B3
As préacticas axustaranse as directrices dadas antes da sUa A3
realizacion. Serd necesaria a entrega de informes de A4
practicas experimentais A5
realizadas, en total 4 practicas. Cada un deles serd avaliado

entre 0/10.

Os informes suporan o 5% do valor

AVALIACION DO EXAME:

Unha vez rematadas, haberd unha xornada de practicas
para realizar a

exame sobre o0 alcance e contido dos temas/conceptos
expostos

durante eles. Avaliarase a partir de 0/10. Representara o
15% do valor

completamente para este concepto.

NOTA:

Terase en conta a distribucién previa do 20% da
cualificacién obtida

na la convocatoria do curso académico. Sé en 2a
convocatoria

Representard o 10% do peso da nota final.

Resultados esperados na materia:

Aplicar os cofiecementos adquiridos sobre tensiéns ao seu
calculo

en elementos membros e en estruturas isostaticas sinxelas
Conecer as deformacions dos elementos de barra e
dalgunhas estruturas

isostaticos simples

Aplicar os cofiecementos adquiridos sobre as deformaciéns

ao
resolucion de problemas hiperstaticos
Resolucién de problemas 2 EXERCICIOS AVALIABLES: 40 Al Bl Cl13 D4
Os casos de estrutura plantexaranse na clase AULA A2 B3
deformables e/ou probas conceptuais. A sUa valoracién A3
serd de 0 a 10 puntos. Ad
Cada un dos exercicios realizados representard un 20% por A5
este concepto
NOTA:
A nota terase en conta SO na 1a convocatoria do curso
académico.

Resultados esperados na materia:

Cofecer os estados de tension e deformacién nun sélido
deformables e a relacién entre eles.

Aplicar os cofiecementos adquiridos & determinacién dos
valores maximos

de tensién nun punto dun sélido deformable.

Cofecer os principios basicos que rexen a Resistencia de
Materiais

Cofecer as relacidns entre as distintas solicitudes e as
tensiéns que

orixinan

Paxina 17 de 52



Resolucién de problemas A proba realizarase na data oficial fixada polo centro no 40 Al Bl Cl13 D4

e/ou exercicios calendario de exames. A2 B3
Proba para a avaliacion das competencias adquiridas na A3
materia, Ad
consistente na resolucién por parte do alumnado de A5

problemas e/ou

preguntas tedricas breves.

Darase a duracién da proba, asi como o peso de cada
pregunta

coflecer no momento da sua finalizacion.

Resultados esperados na materia:

Cofiecer as diferenzas entre un sélido rixido e un sélido
elastico

Aplicar os cofiecementos adquiridos ao dimensionado de
elementos

bar

NOTA:

Terase en conta a distribucién previa do 40% da
cualificacién obtida

na la convocatoria do curso académico. Na 2a
convocatoria

representard 0 90% do peso da nota final.

Other comments on the Evaluation

Para superar a materia sera necesario obter unha puntuaciéon minima de 5 sobre 10.
Segunda oportunidade de avaliacion continua

Nesta segunda oportunidade, as practicas de laboratorio s6 representarédn o 10% do peso da nota final, reservandose 0 90%
restante para a avaliacién de problemas e/ou exercicios.

Consideracions de avaliacion integral

0 alumnado poderd optar a unha avaliacién global que terd un peso do 100% da nota, tanto na primeira como na segunda
oportunidade. Nesta proba valoraranse as competencias de toda a materia. Abrese un prazo dun mes desde o inicio da
actividade docente para solicitar a RENUNCIA & avaliacién continua. Dita solicitude entregarase escaneada coa sinatura do
alumnado e subirase en formato pdf & plataforma MOOQVI. Dita solicitude terd que ser confirmada polo profesorado da
materia.

Durante o presente curso NON se gardaran as cualificaciéns obtidas das practicas de laboratorio de cursos anteriores nin
das probas de seguimento, xa que se modifica a sta avaliacion.

Calendario de exames. Verificar/consultar informacién actualizada na paxina web do centro:

http://minaseenerxia.uvigo.es/es/docencia/examenes

Bibliografia. Fontes de informacion

Basic Bibliography

José Antonio Gonzélez Taboada, Tensiones y deformaciones en materiales elasticos, 12, Térculo,

José Antonio Gonzélez Taboada, Fundamentos y problemas de tensiones y deformaciones en materiales elasticos,
12, Térculo,

Complementary Bibliography

Recomendacidns

Subjects that it is recommended to have taken before
Fisica: Fisica I/V09G291V01102
Fisica: Fisica I/V09G291V01107

Other comments
Cofiecementos previos necesarios: Vectores, centros de gravidade e momentos de inercia
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IDENTIFYING DATA

Fluid mechanics

Subject Fluid mechanics

Code V09G291V01204

Study Grado en

programme Ingenieria de la
Energia

Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 2nd 1st

Teaching Spanish
language Galician

English

Department

Coordinator Conde Fontenla, Marcos

Molares Rodriguez, Alejandro

Lecturers Conde Fontenla, Marcos

Molares Rodriguez, Alejandro

E-mail mfontenla@uvigo.gal
a.molares@uvigo.es
Web http://moovi.uvigo.gal
General The course of Fluid Mechanics represents a basic course in any enginerring degree. The main target,

description concerning students of energy engineering and mining and energy resources, is to acquire the knowledge and

needed tools to know how to analyze and understand fluid problems of different types, supporting other later
and advenced courses, centered in the dynamic fluids, both basic and oriented to real problems in the field of
engineering. The development of generic skills and competences such as teamwork and autonomous learning
is also encouraged.

Fluid Mechanics describes the relevant physical phenomena of fluid motion, describing the general equations
of such motions. This knowledge provides the basic principles needed to analyze any system concerning liquids
and gases. The field of application of Fluid Mechanics is very wide: transport of fluids in pipelines, aeronautics,
engines, ships, biological flows, aerodynamics, etc. The principles of Fluid Mechanics are necessary for fields so
diverse as:

- Design of hydraulic machinery.

- Lubrication.

- A/C and ventilation systems.

- Design of pipelines.

- Transport sector: transmission, air conditioning, exhaust system, aerodynamics and hydrodynamics, cooling,
etc.

- Aerodynamics of structures and buildings

- Conventional and renewable thermal and fluid power plants

Training and Learning Results

Code

Al

That the students demonstrate to possess and understand knowledge in an area of study that is part of the general
education (second level), and often found at a level that, although based on advanced textbooks, also includes some
aspects that involve knowledge from the avant-garde of the field of study

A2

That the students know how to apply their knowledge to their work or vocation in a professional way and that they
possess the competences that are usually demonstrated through the elaboration and defense of arguments and the
resolution of problems within their area of study

A3

That the students have the capability to gather and interpret relevant data (usually within their area of study) to issue
judgments that include a reflection on relevant social, scientific or ethical issues

A4

That the students can transmit information, ideas, problems and solutions to a specialized and non-specialized
audience

A5

That the students develop those learning capabilities necessary to undertake further studies with a high degree of
autonomy.

Bl

Ability to draw links between the different elements of all the knowledge acquired, understanding them as components
of a body of knowledge with a clear structure and strong internal cohesion.

B3

To suggest and develop practical solutions, using the relevant theoretical knowledge, to phenomena and problems-
situations of ordinary reality that are specific to engineering, developing appropriate strategies.

B4

To foster collaborative working, communication, organization and planning skills, along with the ability to take
responsibilities in a multilingual, multidisciplinary work environment that promotes education for equality, peace and
respect for fundamental rights.

B5

To be familiar with the relevant sources of information, including constant updating, in order to practice one[]s
profession competently, accessing all the present and future tools of information search, constantly adapting to
technological and social changes.

C15

Knowledge of the principles of fluid mechanics and hydraulics.
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D5 To become aware of the need for continuous training and the constant improvement of quality, developing the values
that are characteristic of scientific thinking, showing flexible, open and ethical attitudes in the face of different
situations and opinions, particularly as regards non-discrimination on the grounds of gender, race or religion, respect

for fundamental rights, accessibility, etc.

Expected results from this subject

Expected results from this subject

Training and Learning

Results
To understand the basic topics of fluid mechanics and hydraulics Al C15
To acquire the capacity to apply these basic knowledge to problem solvign concerning fluid A2 Bl
mechanics and hydraulics A3 B3
To know the most used experimental processes employed in fluids flow A5 Bl
B3
B4
To master the current available techniques for the analysis of fluid flow A3 B4
B5
To acquire skills in the process of industrial problems analysis concerning fluids A4 B5 D5
A5
Contents
Topic
1.- Fundamental concepts of the fluids 1.1.- Concept of fluid.
1.2.- Continuum hypothesis.
1.3.- Viscosity.
1.4.- Basic rheology: Navier-Poisson's law and Newton's law of the
viscosity.

1.5.- Pressure and head: static, dynamic and piezometric.
1.6.- Forces on fluids: body and surface forces.

1.7.- Stress tensor on a fluid particle.

1.8.- Other properties of interest in fluid mechanics.

2.- General study about the movement of the
fluids

2.1.- Classical approaches: Euler vs. Lagrange.

2.2.- Concept of velocity field.

2.3.- Cinematic basic: acceleration and tensor of velocity variation.
2.4.- Stresses and deformations of the fluid particle: relationship with the
tensor of velocity variation.

2.5.- Classification of fluid flows:

- according to cinematic conditions

- according to geometrical conditions

- according to mechanical conditions of the boundary

- according to conditions of the internal movement

2.6.- System vs. volume of control

2.7.- Integrals extended to fluid volumes: Reynolds Transport theorem.
2.8.- Integral relations for a volume of control: conservation of mass,
conservation of momentum and conservation of energy.

2.9.- Differential relations for a fluid particle: continuity and second
Newton's law. Navier-Stokes equations.

2.10.- Particular cases: Euler's equation, Bernoulli's theorem, in-
compressible flow, and vorticity.

3.- Dimensional analysis and similarity flowed-
dynamic. Applications.

3.1.- Introduction to the dimensional analysis.

3.2.- Pi Buckinghan's theorem.

3.3.- Dimensionless main groups in Fluid mechanics: physical significance.
3.4.- Similarity: partial and total. Effect of scale.

4.- Laminar flow

4.1.- Introduction.

4.2.- Simplified Navier-Stokes' equations: One-dimensional steady flow of
liquids.

4.3.- Particular cases: Couette's flow and Hagen-Poiuseuille's flow.

4.4.- Head loss in laminar flow: friction factor.

5.- Turbulent flow

5.1.- Introduction.

5.2.- Statistical approach of the turbulence.

5.3.- RANS models for the turbulence.

5.4.- Other models of interest in modelling the turbulence.

5.5.- Description of the boundary layer.

5.6.- Measure and estimation of the head loss in turbulent flows:
- Nikuradse's chart

- Moody's diagram

- empirical formulae for flow in pipes
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6.- Flow of liquids in pipes of variable section 6.1.- Introduction

6.2.- Secondary head loss:

- Loss at the entrance of a tube

- Loss at the tube exit

- Losses in valves

- Losses in elbows and other adapters

- Losses in valves

6.3.- Systems of pipes: series and parallel.

6.4.- Networks of pipes: equations for the nodes and equations for the
meshes.

6.5.- System-pump coupling.

7.- Steady flow in channels 7.1.- Introduction.

7.2.- Energy losses.

7.3.- Equations for uniform steady flow: Optimal section.
7.4.- Equations for non-uniform steady flow.

7.5.- Energy conservation in transitions.

7.6.- Hydraulic jump.

7.7.- Measurement of flow and regulation: gates.

Planning
Class hours Hours outside the Total hours
classroom

Lecturing 15 29 44
Practices through ICT 4 4.5 8.5
Laboratory practical 14 20 34
Problem solving 17 3 20
Autonomous problem solving 0 41 41

Essay questions exam 0.83 0 0.83
Problem and/or exercise solving 1.67 0 1.67

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

Methodologies

Description

Lecturing

Oral presentations and dissertations in the classroom, developing the different topics of the course.
It is strongly recommended that the student have previous read the material at home in order to
contribute with questions or doubts in class-time.

Practices through ICT

They will tackle some basic method of resolution of problems associated the networks of pipe
employing programs of generic calculation: leaf of calculate and/or software of mathematics. The
licence of the same will be GNU GPL, or commercial subsidised by the school/university.

Laboratory practical

Up to ten laboratory practices will be carried out in order to clarify knowledge acquired in the
classroom. The relevant guides will be provided for each practice in such a way that, after data
collection, they can return to the teacher the results and conclusions of the experimental work,
after a deep analysis of them.

Problem solving

Exercises are previously given to the students, bringing them a try to solve by themselves. Later,
some of them will be solved in class by the students and/or the teacher

Autonomous problem
solving

The students will solve the proposed problems. They can ask for support during the scheduled
tutorship hours

Personalized assistance

Methodologies

Description

Autonomous problem
solving

Personalized attention will be given to the students during class (throughout the possible
questions that could arise) and during the specific timetable of the teacher for tutorship.
Updated information of the tutorship timetables will be given to the students during first week of
class. Tutorshiping will take place both in face-to-face or distance modes, by means of the e-
learning applications offered by the University of Vigo or equivalent methods.

Assessment

Description Qualification Training and

Learning
Results
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Laboratory Delivery of a report/questionnaire and/or completion of an oral test of at least 10 Al B1 C15 D5

practical two experimental/ICT practices throughout the course A2 B3
A3 B4
EXPECTED RESULTS FROM THIS SUBJECT: A4 B5

Understand the basics of fluid mechanics and hydraulics through A5

experimentation or simulation. Ability to apply these basic knowledge in solving
fluid mechanics and hydraulics problems. Know the most used experimental
processes when working with fluid flows. Employ current techniques available for
fluid flow analysis. Acquire skills in the process of analyzing industrial problems
concerning fluids.

Problem These are two continuous assessment tests that will be carried out throughout 25 Al B1 C15 D5
solving the school year. They will consist of written exercises/problem solving tests. A2 B3
Each one will have a weight of 12.5% of the total grade. Consult detailed A3 B4
methodology in the "other A4
comments on the evaluation". A5

EXPECTED RESULTS FROM THIS SUBJECT:

Understand the basics of Fluid Mechanics and Hydraulics. Ability to apply basic
knowledge in solving fluid mechanics and hydraulics problems. Acquire skills on
the process of analysis of industrial processes where fluids play a main role.

Essay It will consist of two written tests that may consist of: theoretical / practical 25 Al B1 C15 D5
questions questions that include resolution of exercises and problems and/or topic to be A2 B3
exam developed. Each test will represent 12.5% of the total grade. For more A3 B4
information, see the detailed methodology in the section "other comments on A4 B5
the evaluation" A5

EXPECTED RESULTS FROM THIS SUBJECT:

Understand the basics of Fluid Mechanics and Hydraulics. Ability to apply basic
knowledge in solving fluid mechanics and hydraulics problems. Acquire skills on
the process of analysis of industrial processes where fluids play a main role.

Problem and/orThis test will coincide with the official exam established in the center's calendar. 40 Al Bl C15 D5
exercise It will consist of a written test for the resolution of exercises / problems. Consult A2 B3
solving the detailed methodology in the "other comments on the evaluation" section. A3 B4
EXPECTED RESULTS FROM THIS SUBJECT: A4
Understand the basics of Fluid Mechanics and Hydraulics. Ability to apply basic A5

knowledge in solving fluid mechanics and hydraulics problems. Acquire skills on
the process of analysis of industrial processes where fluids play a main role.

Other comments on the Evaluation

The student will be able to freely choose the evaluation methodology (Global or Continuous) within the established deadline
and procedure set by the school, and in any case in accordance with current regulations.

The problem of students choosing one evaluation methodology or another, according to the maximum weights established,
is most dramatically manifested in the case of two students who take the final exam/retest and obtain exactly the same
grade (for example, 6/10); one passes because he has chosen the global evaluation, while the other fails because of
selecting the continuous evaluation and only obtained a 4.2 out of 10 in the average of the continuous evaluation tests.

To mitigate this contradiction in the regulations in the case of continuous assessment mode, two grades will be calculated
for each student, and the higher of the two will be selected.

Continuous Evaluation Mode
In the calculation of the final grade, four evaluation blocks will be considered with the following weights:

First partial test of continuous evaluation, weight: 25%. Test consisting of theoretical/practical questions, including
problem-solving and/or a topic to develop. It may include multiple-choice questionnaires.

Second partial test of continuous evaluation, weight: 25%. Test consisting of theoretical/practical questions, including
problem-solving and/or a topic to develop. It may include multiple-choice questionnaires.

Final test of continuous evaluation (retest), weight: 40%. Test consisting of theoretical/practical questions, including
problem-solving and/or a topic to develop. It may include multiple-choice questionnaires.

Practical work, weight: 10%. Submission of a report/questionnaire and/or oral examination of at least two
experimental/IT practices to be carried out throughout the course.
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In the spirit of the above paragraph, the final course grade will be assigned to all students using the following formula:
Final Grade = max {0.6 NC + 0.4 NF, NF + (1/20)NC(10 - NF)}

where NC is the weighted average of the two continuous evaluation tests and practical (in the range of 0 to 10) and NF is the
grade of the final exam (retest) (also out of 10).

Global Evaluation Mode
A final exam will be held on the official date approved by the school, with a maximum score of 100%.
Second opportunity call

In the second opportunity call (extraordinary in July), the same methodology as in the first opportunity will apply, with a new
final evaluation test for students who choose continuous evaluation and a new final exam for those following the global
evaluation. In the continuous evaluation mode, therefore, the grades of the partial tests and practical work are retained.

Exam calendar. Check/consult the center's web page for updates:

http://minaseenerxia.uvigo.es/é/docencia/examenes

Sources of information

Basic Bibliography

White, Frank M., Mecanica de fluidos, 62, McGraw-Hill, 2009

White, Frank M., Fluid Mechanics, 62, McGraw-Hill, 2009

Crespo Martinez, Antonio, Mecanica de fluidos, 12, Thomson, 2006

Complementary Bibliography

Streeter, Victor L. et al, Fluid Mechanics, 92, McGraw-Hill, 2000

Heras, Salvador de las, Mecanica de fluidos en ingenieria, 12, Iniciativa Digital Politécnica, 2012

Barrero Ripoll, Antonio et al., Fundamentos y Aplicaciones de la Mecdanica de Fluidos, 12, McGraw-Hill, 2005
Batchelor, G. K., An introduction to fluid dynamics, Cambridge Mathematical Library edition, Cambridge Cambridge
University Press, 2000

Hernandez Krahe, . M, Mecanica de Fluidos y Maquinas Hidraulicas, 12, Servicio de publicaciones de la UNED, 2000
Agiiera Soriano, José, Mecanica de fluidos incompresibles y turbomaquinas hidraulicas, 12, Ciencia 3, 1996
Fox, Robert W.; McDonald, Alan T, Introduccidén a la Mecanica de Fluidos, 22, Interamericana - Mc-Graw Hill, 1995

Recommendations

Subjects that are recommended to be taken simultaneously
Materials resistance/V09G311V01203
Thermal systems/V09G311V01205

Subjects that it is recommended to have taken before
Physics: Physics 1/V09G311V01102

Physics: Physics 11/V09G311V01107

Mathematics: Linear algebra/V09G311V01103

Mathematics: Calculus 1/V09G311V01104

Mathematics: Calculus 11/V09G311vV01109

Paxina 23 de 52



IDENTIFYING DATA

Thermal Systems

Subject Thermal Systems

Code V09G291V01205

Study Grado en

programme Ingenieria de la
Energia

Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 2nd 1st

Teaching Spanish
language Galician

English

Department

Coordinator Granada Alvarez, Enrique

Lecturers Granada Alvarez, Enrique

Lopez Mera, David

E-mail egranada@uvigo.es

Web

http://moovi.uvigo.gal

General The aim of the subject is that the students get the necessary knowledge to be able to tackle ingeneering
description  projects where the thermal energy was involved taking into account the interaction between systems and as

they affect the interactions the thermal properties of the substances that configure them. It looks for a
macroscopic classical approach understanding, perfect and improve the performance of those processes in
which there is exchange of energy in general and thermal in particular.

Training and Learning Results

Code

Al

That the students demonstrate to possess and understand knowledge in an area of study that is part of the general
education (second level), and often found at a level that, although based on advanced textbooks, also includes some
aspects that involve knowledge from the avant-garde of the field of study

A2

That the students know how to apply their knowledge to their work or vocation in a professional way and that they
possess the competences that are usually demonstrated through the elaboration and defense of arguments and the
resolution of problems within their area of study

A3

That the students have the capability to gather and interpret relevant data (usually within their area of study) to issue
judgments that include a reflection on relevant social, scientific or ethical issues

A4

That the students can transmit information, ideas, problems and solutions to a specialized and non-specialized
audience

A5

That the students develop those learning capabilities necessary to undertake further studies with a high degree of
autonomy.

Bl

Ability to draw links between the different elements of all the knowledge acquired, understanding them as components
of a body of knowledge with a clear structure and strong internal cohesion.

B2

Ability to develop a project to completion in any field of this branch of engineering, combining appropriately the
knowledge acquired, consulting the relevant sources of information, carrying out any required inquiries, and joining
interdisciplinary work teams.

B3

To suggest and develop practical solutions, using the relevant theoretical knowledge, to phenomena and problems-
situations of ordinary reality that are specific to engineering, developing appropriate strategies.

B4

To foster collaborative working, communication, organization and planning skills, along with the ability to take
responsibilities in a multilingual, multidisciplinary work environment that promotes education for equality, peace and
respect for fundamental rights.

C4

Understanding and mastery of the essential concepts of the general laws of mechanics, thermodynamics, fields and
waves and electromagnetism, and their application for solving problems that are specific to the field of engineering.

D2

Ability to organize, understand, assimilate, produce and handle all the relevant information to develop their
professional work, using appropriate computing, mathematics, physics tools, etc. when these are required.

D3

Understanding engineering within a framework of sustainable development with environmental awareness.

Expected results from this subject

Expected results from this subject Training and Learning
Results
To know the technological foundations on which the most recent research works in thermodynamicAl Bl C4 D2
engineering applications are based A2 B2 D3
A3 B3
A4 B4
A5
To understand the basic aspects on mass and energy balances in thermal systems A3 Bl C4 D2
A5 D3
To know the experimental process used when working with energy transfer A3 Bl C4 D2
B3 D3

Paxina 24 de 52


http://moovi.uvigo.gal

To master the current available techniques for the analysis of thermal systems. A5 B2 C4 D2

B4 D3
To look into process analysis techniques Al B2 C4 D2
D3
Contents
Topic

Introduction to the thermal systems.

Thermodynamic system. Thermodynamic properties. Units. Thermal
balance, principle zero of the thermodynamics. Concept of temperature.

Thermal state equations thermal properties of a
system.

Equation of thermal state. Thermal properties of a system. Ideal gases.
Equations of state of the real gases.

Work and the first principle of the
thermodynamics. Energetic properties of a
system.

Mechanical concept of the energy. Work. Energy of a system. Transfer of
energy by heat. Balance of energy in enclosed systems. Energetic
properties of a system. Internal energy and enthalpy. Calorific Capacities

Transformations of a gaseous system.

Transformations of an ideal gas. Politropic transformations.

Properties of a pure substance, simple and
compressible.

Thermodynamic state. The relation p-v-T. Calculation of thermodynamic
properties. Calculation of variations of internal energy and enthalpy.

First principle in open systems.

Conservation of the mass. Conservation of the energy. Analysis of volumes
of control in sattionary state. Transitory states. Cycles.

Second principle of the thermodynamics.

Formulation of the Second Principle. Irreversibilities. Application to
thermodynamic cycles. Scale Kelvin of temperatures. Maximum
performances. Cycle of Carnot.

Entropy.

Inequality of Clausius. The thermodynamic property entropy. Variation of
entropy. Calculation of entropy. Reversible processes. Balances of entropy
in enclosed and open systems.

Technical thermodinamic Cycles.

Cycles of condensable substance. Cycles of Gas.

No reactive mixtures.

General concepts. Homogeneous multicomponent systems. Ideal mixtures.

Planning
Class hours Hours outside the Total hours
classroom

Lecturing 20 35 55
Problem solving 16 45 61
Laboratory practical 10 0 10
Seminars 4 17.5 21.5
Problem and/or exercise solving 2.5 0 2.5

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

Methodologies

Description

Lecturing Exhibition by part of the professor of the contents of the matter of study. Bases in which it is
supported. Relation with other matters. Technological applications

Problem solving Formulation, analysis and resolution of problems for the consolidation and application of the
theoretical contents.

Laboratory practical Experimentation of real processes in the laboratory that complement the contents of the matter.

Seminars Resolution of doubts of the theoretical contents of the matter. Participatory discussion of the

students in relation to the understanding of the concepts and ideas.

Personalized assistance

Methodologies Description

Lecturing All these activities will be supervised by the professor; or during the lessons hours, or during the
official hours of tutorials, or during the review of the proofs and examinations.

Problem solving All these activities will be supervised by the professor; or during the lessons hours, or during the
official hours of tutorials, or during the review of the proofs and examinations.

Laboratory practical All these activities will be supervised by the professor; or during the lessons hours, or during the
official hours of tutorials, or during the review of the proofs and examinations.

Seminars All these activities will be supervised by the professor; or during the lessons hours, or during the
official hours of tutorials, or during the review of the proofs and examinations.

Assessment

Description

Qualification Training and
Learning
Results
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Lecturing

It is evaluated through three type test examinations of the theoretical lessons. 15
Each one of these theoretical exams will mark 5% of the final note.

EXPECTED RESULTS FROM THIS SUBJECT.

To know the technological foundations on which the most recent research
works in thermodynamic engineering applications are based. To understand the
basic aspects on mass and energy balances in thermal systems. To know the
experimental process used when working with energy transfer. To master the
current available techniques for the analysis of thermal systems. To look into
process analysis techniques

Al Bl C4 D2
A2 B3 D3

Laboratory
practical

It is evaluated through a type test examination after having finished lab 5
practices.

EXPECTED RESULTS FROM THIS SUBJECT.

To know the experimental process used when working with energy transfer. To

look into process analysis techniques

Al Bl C4 D2

Problem and/or
exercise
solving

Two tests will be carried out, each one with a weight of 40% of the final grade: 80
one during the semester and another on the official date established in the

center's calendar. They will be written problem solving and/or exercises.

EXPECTED RESULTS FROM THIS SUBJECT.

To know the technological foundations on which the most recent research

works in thermodynamic engineering applications are based. To understand the

basic aspects on mass and energy balances in thermal systems.

To know the experimental process used when working with energy transfer. To

master the current available techniques for the analysis of thermal systems. To

look into process analysis techniques.

Al Bl C4 D2

Other comments on the Evaluation

CONSIDERATIONS ON CONTINUOUS ASSESSMENT

The theory and practical exams prior to the first opportunity final exam (Final January) will allow you to obtain 2.0 points out
of a total of 10 points. The problem exam prior to the first chance final exam (Final January) will allow you to obtain 4.0
points out of a total of 10 points. For those students in continuous evaluation, these exams are not recoverable at the first
opportunity (End of January).

SECOND CHANCE CONSIDERATIONS

Students will be able to take an exam that will include questions on all the contents of the subject, being able to access
100% of the grade.

CONSIDERATIONS ON THE GLOBAL EVALUATION

The exams carried out on the official date will consist of three theory tests and one test-type practice, with a value of 0.5
points each. The remaining eight points are problem solving.

Exam calendar.

Check/consult the center's web page for updates:

http://minaseenerxia.uvigo.es/é/docencia/examenes

Sources of information

Basic Bibliography

Moran, M.J. y Shapiro, H. N., Fundamentos de termodinamica técnica, Reverté,

Cengel, Yunus A.,, Termodinamica, MacGraw-Hill,

Moran, M.J. y Shapiro, H. N., [Fundamentals of Engineering Thermodynamics, John Wiley & Sons, Inc.,

Complementary Bibliography

Recommendations

Subjects that continue the syllabus

Heat transmission/V09G291V01206

Subjects that are recommended to be taken simultaneously

Fluid mechanics/V09G291VvV01204

Subjects that it is recommended to have taken before

Physics: Physics 1/V09G291V01102
Physics: Physics 11/V09G291V01107
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Mathematics: Calculus 1/V09G291V01104
Mathematics: Calculus 11/V09G291VvV01109
Chemistry: Chemistry/V09G291V01105
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IDENTIFYING DATA

Transmision de calor

Subject Transmision de
calor

Code V09G291V01206

Study Grao en Enxefiaria

programme da Enerxia

Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 2 2C

Teaching Castelan

language

Department Enxefiaria mecdanica, maquinas e motores térmicos e fluidos

Coordinator Fernandez Seara, Jose

Lecturers Fernandez Seara, Jose

E-mail jseara@uvigo.es
Web http://moovi.uvigo.gal
General Afondar no cofiecemento dos procesos e equipos industriais mais relevantes que impliquen transferencia de

description  calor

Resultados de Formacion e Aprendizaxe

Code

Al

Que os estudantes demostrasen posuir e comprender cofiecementos nunha area de estudo que parte da base da
educacion secundaria xeral, e additase atopar a un nivel que, ainda que se apoia en libros de texto avanzados, inclie
tamén alglns aspectos que implican coflecementos procedentes da vangarda do seu campo de estudo

A2 Que os estudantes saiban aplicar os seus cofiecementos ao 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

A3 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 reflexion sobre temas relevantes de indole social, cientifica ou ética

A4 Que os estudantes poidan transmitir informacién, ideas, problemas e soluciéns a un publico tanto especializado coma
non especializado

A5 Que os estudantes desenvolvesen aquelas habilidades de aprendizaxe necesarias para emprender estudos posteriores
cun alto grao de autonomia

Bl Capacidad de interrelacionar todos los conocimientos adquiridos, interpretdndolos como componentes de un cuerpo del
saber con una estructura clara y una fuerte coherencia interna.

B2 Capacidade de desenvolver un proxecto completo en calquera campo desta enxefieria, combinando de forma adecuada
os coflecementos adquiridos, accedendo as fontes de informacién necesarias, realizando as consultas precisas e
integrandose en equipos de traballo interdisciplinar

B3 Propoiier e desenvolver soluciéns practicas, utilizando os cofiecementos teéricos, a fendmenos e situaciéns-problema
da realidade cotid propios da enxefieria, desenvolvendo as estratexias adecuadas.

B4 Favorecer o traballo cooperativo, as capacidades de comunicacién, organizacién, planificacién e aceptacioén de
responsabilidades nun ambiente de traballo multilinglie e multidisciplinar, que favoreza a educacién para a igualdade,
para a paz e para o respecto dos dereitos fundamentais.

C10 Comprensién e dominio dos conceptos basicos sobre as leis xerais da mecanica e da termodinamica e a sta aplicacién
para a resolucion dos problemas propios da enxefieria. Transferencia de calor e materia e maquinas térmicas.

D2 Capacidade para organizar, interpretar, asimilar, elaborar e xestionar toda a informacién necesaria para desenvolver o
seu labor, manexando as ferramentas informaticas, matematicas, fisicas, etc. necesarias para iso

D3 Concibir a enxefieria nun marco de desenvolvemento sostible con sensibilidade cara a temas ambientais.

Resultados previstos na materia

Expected results from this subject Training and Learning
Results
Dar explicaciéns sobre as implicaciones medioambientales e de sostenibilidad dun determinado A2 C10 D3
problema & vez que ter estes conceptos moi claros & hora de tomar decisiéns.
Uso correcto de magnitudes e unidades asi como de taboas, graficos e diagramas para a Al B2 Cl0 D3
determinacién de propiedades fisicas. A2 B3
A3
A5
Calcular instalaciéns de transferencia de calor. Al Bl Cl10 D2
A2 B3 D3
A3 B4
A5
Cofecer a base tecnoldxica sobre a que se apoian as investigacions mais recentes en enxefiarfa Al Bl C10 D2
térmica A2 B3 D3
A3 B4
A4
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Cofecer o proceso experimental utilizado cando se traballa con sistemas de transferencia de calor A1 Bl C10 D2

A2 B2 D3
A3 B3
A5 B4

Dominar as técnicas actuais dispofiibles para a andlise da enxefaria térmica A2 Bl Cl10 D2
A3 B3 D3
A4 B4
A5

Contidos

Topic

1. INTRODUCION A TRANSMISION DE CALOR

1.1. A transmision de calor e a *termodinamica

1.2. Mecanismos de transmisién da calor

1.3. Complexidade do fendmeno de transmisién da calor

1.4. Importancia do estudo da transmisién de calor. Aplicaciéns

2. CONCEPTOS E PRINCIPIOS FUNDAMENTAIS EN
CONDUCION

2.1. Campo de temperaturas, lifias e superficies isotermas

2.2. Gradiente de temperatura

2.3. Calor, fluxo de calor e densidade de fluxo de calor

2.4. Lei de Fourier

2.5. Ecuacion xeral de transmision de calor por conducién

2.6. Condicidns de unicidade: xeométricas, fisicas, iniciais, de contorno
2.7. Proceso xeral de solucién dos problemas en conducién

2.8. Conductividade térmica e mecanismos de conducién

2.9. Conductividade térmica en sélidos, liquidos e gases

2.10. Difusividade térmica

3. CONDUCION EN REXIME PERMANENTE
UNIDIRECCIONAL

3.1. Parede plana infinita

3.2. Parede plana composta

3.3 Cilindro infinito

3.4. Cilindro composto

3.5. Espesor critico de illamento en tubaxes
3.6. Esfera

3.7. Esfera composta

3.8. Espesor critico de illamento nunha esfera
3.9. Ecuacion xeral para casos particulares
3.10 Resistencia térmica de contacto

3.11. Analoxia termo-eléctrica.

4. SUPERFICIES ADICIONAIS OU ALETAS

4.1. Introducién

4.2. Tipos de aletas

4.3. Ecuacién xeral das aletas e condicions de contorno
4.4, Aletas de seccién transversal constante

4.5. Fluxo de calor disipada por unha aleta

4.6. Aletas de seccidn transversal variable

4.7. Eficiencia das aletas

4.8. Eficiencia dunha superficie aleteada

4.9. Fluxo de calor disipada por unha superficie aleteada
4.10. Efecto da colocacion de aletas rectas

5. CONDUCION EN REXIME PERMANENTE
MULTIDIRECCIONAL

5.1. Réxime permanente en mais dunha direccién
5.2. Placas rectangulares

5.3. Principio de superposicién

5.4. Cilindro de lonxitude finita

5.5 Factor de forma

6. CONDUCION EN REXIME TRANSITORIO

6.1. Réxime transitorio e pardmetros adimensionais

6.2. Conducion transitoria nunha placa infinita

6.3. Conducion transitoria en cilindros infinitos

6.4. Conducién en réxime transitorio en mais dunha direccién. Método do
produto de soluciéns

6.5. Método da capacidade térmica global

7. METODOS NUMERICOS

7.1. Introducién

7.2. Método de diferenzas finitas. Discretizacién do dominio e do tempo
7.3. Método das diferenzas finitas en réxime permanente

7.4. Método das diferenzas finitas en réxime transitorio
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8. CONCEPTOS E PRINCIPIOS FUNDAMENTAIS EN
CONVECCION

8.1. Introducion

8.2. Tipos de conveccidn

8.3. Formulacién xeral do problema de conveccién

8.4. Conceptos basicos

8.5. Anélise dimensional, magnitudes fundamentais e derivadas
8.6. Teorema Pl de Buckingham. Método dos indices

8.7. Pardmetros adimensionais.

8.8. Coeficientes de conveccién: local, medio

9. CONVECCION FORZADA E CONVECCION
NATURAL

9.1. Pardmetros adimensionais en conveccion forzada
9.2. Temperatura de célculo das propiedades do fluido
9.3. Conveccion forzada externa

9.4. Conveccion forzada interna

9.5. Pardmetros adimensionais en conveccién natural

9.6. Conveccién natural en espazos ilimitados

9.7. Conveccién natural en espazos limitados

9.8. Conveccion mixta

10. CONVECC[ON CON CAMBIO DE FASE.
CONDENSACION E EBULICION

10.1. Introducién

10.2. Condensacién. Tipos

10.3. Condensacién en pelicula sobre unha parede vertical plana
10.4. Condensacion sobre tubos horizontais

10.5. Condensacion sobre un feixe de tubos

10.6. Condensacién sobre superficies e tubos inclinados
10.7. Condensacion sobre esferas

10.8. Condensacién en conveccién forzada

10.9. Ebulicién. Tipos

10.10. Ebulicién en recipientes.

10.11. Ebulicién en conveccion forzada

11. INTERCAMBIADORES DE CALOR

11.1. Introducién

11.2. Clasificacién xeral

11.3. Principais tipos de intercambiadores

11.4. Tipos de andlises de intercambiadores

11.5. Coeficiente global de transmisién de calor

11.6. Resistencia térmica controlante

11.7. Distribucién de temperaturas nos intercambiadores

11.8. Calculo do fluxo de calor intercambiada

11.9. Método da diferenza de temperaturas

11.10. Método da eficiencia-nUmero de unidades de transferencia (Ef-
N.T.U.)

11.11. Comparacién entre os métodos DTLM e Ef-N.T.U. Formulacién xeral
dos problemas

11.12. Célculo do coeficiente global de transmisién de calor

11.13. Método xeral de cdlculo dun intercambiador por procesos iterativos

12. CONCEPTOS E PRINCIPIOS FUNDAMENTAIS EN 12.1. Introducién

RADIACION

12.2. Conceptos basicos no proceso de intercambio de enerxia radiante:
lei de Prevost, intensidade de radiacién, emitancia, radiosidade e
irradiacién

12.3. Proceso de intercambio de enerxia radiante

12.4. Corpo negro: intensidade de radiacién, lei de Stefan-Bolztmann, lei
de Planck, lei de Wien, lei do desprazamento de Wien

12.5. Lei de Lambert. Superficies mates ou difusas.

12.6. Emisividade, absortividade, reflectividade e transmitividade

2.7. Superficie gris. Generalizacién da Lei de Stefan-Boltzman

12.8. Lei de Kirchoff

13. INTERCAMBIO DE CALOR POR RADIACION NO
MEDIO NON PARTICIPANTE

13.1. Introducién

13.2. Concepto de factor de

forma 13.3. Factor de forma entre duas superficies

13.4. Factores de forma nun recinto pechado

13.5. Calculo dos factores de

forma 13.6. Balance de enerxia radiante nunha superficie calquera
13.7. Intercambio de calor entre superficies negras

13.8. Métodos de cdlculo do intercambio de calor nun recinto pechado

14. INTERCAMBIO DE CALOR POR RADIACION NO
MEDIO PARTICIPANTE

14.1. Introducién

14.2. Absorcién volumétrica monocromatica nun gas. Lei de Beer

14.3. Comportamento real dun medio participante

14.4. Fluxo de calor intercambiada nun recinto con N superficies negras e
un gas participante. Radiacién en fornos e caldeiras

14.5. Radiacién solar
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Planificacion

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 36 72.5 108.5
Practicas de laboratorio 10 20 30
Seminario 4 5 9
Exame de preguntas obxectivas 2.5 0 2.5

*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 Exposicidén dos contidos da materia en clase por parte do profesorado.

Practicas de laboratorio Resolucién dos problemas e exercicios propostos ao alumnado en clases. Analise de problemas e
exercicios resoltos dispofibles nas fontes bibliograficas indicadas ao alumnado.

Seminario Realizacién de practicas na aula de informatica utilizando diversos programas informaticos.

Atencion personalizada
Methodologies Description

Leccién maxistral 0 profesorado atenderd persoalmente as dubidas e consultas do alumnado durante as clases e no
horario de titorias. Durante a clase s6 se atenderan as dubidas que se refiran a conceptos que se
estan explicando nese momento. Para todas as modalidades de docencia, as sesions de tutorizacién
podran realizarse por medios telematicos (correo electrdnico, videoconferencia, foros de MooVi, ...)
baixo a modalidad de concertacién previa.

Seminario 0 profesorado atenderd persoalmente as dubidas e consultas do alumnado durante as clases e no
horario de titorfas. Durante a clase s6 se atenderan as dubidas que se refiran a conceptos que se
estan explicando nese momento. Para todas as modalidades de docencia, as sesiéns de tutorizacién
podran realizarse por medios telematicos (correo electrdnico, videoconferencia, foros de MooVi, ...)
baixo a modalidad de concertacién previa.

Practicas de 0 profesorado atenderd persoalmente as dubidas e consultas do alumnado durante as clases e no

laboratorio horario de titorfas. Durante a clase s6 se atenderdn as dubidas que se refiran a conceptos que se
estan explicando nese momento. Para todas as modalidades de docencia, as sesions de tutorizacién
podran realizarse por medios telematicos (correo electrdnico, videoconferencia, foros de MooVi, ...)
baixo a modalidad de concertacién previa.

Avaliacion
Description QualificationTraining and Learning
Results
Leccién maxistral ~ Durante o cuadrimestre, en data diferente & do exame oficial, 40 Al Bl Cl10 D2
realizarase unha proba que podera incluir preguntas de teoria e/ou A2 B2 D3
problemas relacionados cos contidos impartidos. A3 B3
Nesta metodoloxia traballanse todos os resultados previstos na Ad
materia A5
Practicas de Valorarase a asistencia 4s sesiéns tipo B e o informe de practicas. 20 Al Bl Cl0 D2
laboratorio Nesta metodoloxia trabdllanse todos os resultados previstos na A2 B3
materia A3
A4
A5
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Exame de preguntas Neste exame, que se realizarad na data oficial establecida no 40 Al Bl Cl0 D2

obxectivas calendario da A2 B2 D3
Escola de Enxefiaria de Minas e Enerxia, poderanse incluir preguntas A3 B3
de teoria e/ou A4 B4
problemas relacionados cos contidos impartidos durante o transcurso A5
da

docencia da materia

Resultados previstos na materia:

Identificacién dos modos de transferencia de calor asi como a
formulacién e resolucién de problemas de enxefaria relacionados.
Cofecer o proceso experimental utilizado cando se traballa con
transferencia de enerxia.

Capacidade para cofiecer e entender os principios e fundamentos da
transmision da calor.

Capacidade para cofiecer, entender e utilizar os principios e
fundamentos da *termodindmica aplicada.

Calcular instalaciéns de transferencia de calor.

Dominar as técnicas actuais disponibles para a anélise da enxefiaria
térmica

Other comments on the Evaluation
Consideracions sobre a avaliacion continua:

0 alumnado deberd obter unha puntuacién igual ou superior a 5 sobre 10 na suma das puntuaciéns obtidas en cada
metodoloxia avaliada.

Consideracions sobre a avaliacion global:

0 alumnado tera dereito a renunciar 4 avaliacién continua unha vez transcorrido un mes desde o inicio da actividade
docente (segln a normativa da Escola de Enxefiaria de Minas e Enerxia) e a sla cualificacidon obterase a partir do exame
realizado no data oficial, debendo Obter unha cualificacién igual ou superior a 5 sobre 10 na dita proba.

Consideracions sobre a segunda oportunidade:

0 alumnado que non superase a materia pola modalidade de avaliacién continua ou avaliacién global na primeira
oportunidade terd dereito a unha segunda oportunidade mediante a realizacién dunha proba na data oficial que figure no
calendario do centro, onde debera obter unha cualificacién igual ou superior. cualificacién ata 5 sobre 10.

O calendario de exames do centro esta dispofiible no seguinte enderezo:

http://minaseenerxia.uvigo.es/é/docencia/examenes

Bibliografia. Fontes de informacion

Basic Bibliography

Incropera F.P., Dewitt D.P., Fundamentals of heat and mass transfer, 42 Edicién, Editorial John Wiley &amp; Sons, 1996
Complementary Bibliography

Ferndndez Seara J., Rodriguez Alonso C., Uhia Vizoso F. J., Sieres Atienza )., Coeficientes de conveccién en casos
practicos. Correlaciones y programa de calculo., 12 Edicién, Ciencia 3, 2005

Fernandez Seara J., Sieres Atienza . Uhia Vizoso F.|., Manual de practicas de transmision de calor, 12 Edicién, Gamesal,
2006

Chapman A/J., Transmision de calor, 32 Edicién, Libreria Editorial Bellisco, 1990

Mills A.F., Transferencia de calor, Irwin, 1995

Holman J.P., Transferencia de calor, 82 Edicién, Mc Graw Hill, 1998

Bejan, Heat transfer, John Wiley & Sons, 1993

Recomendacidns

Subjects that it is recommended to have taken before
Fisica: Fisica 1/V09G291V01102

Fisica: Fisica 1l/V09G291V01107

Matematicas: Célculo 1/V09G291V01104

Matematicas: Célculo 11/V09G291V01109

Mecénica de fluidos/V09G291V01204
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Sistemas térmicos/V09G291V01205
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IDENTIFYING DATA

Tecnoloxia ambiental

Subject Tecnoloxia
ambiental

Code V09G291V01207

Study Grao en Enxefiaria

programme da Enerxia

Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 2 2C

Teaching Castelan

language

Department Enxefiarfa dos recursos naturais e medio ambiente

Coordinator Barrionuevo Giménez, Rafael

Lecturers Barrionuevo Giménez, Rafael

E-mail rbarrio@uvigo.es

Web

http://moovi.uvigo.gal

General Nesta materia preténdese mostrar cales son as principais fontes de contaminacién asi como as metodoloxias
description  dispofiibles para avaliar o seu impacto.

Resultados de Formacion e Aprendizaxe

Code

Al

Que os estudantes demostrasen posuir e comprender cofiecementos nunha area de estudo que parte da base da
educacion secundaria xeral, e additase atopar a un nivel que, ainda que se apoia en libros de texto avanzados, inclie
tamén alglns aspectos que implican coflecementos procedentes da vangarda do seu campo de estudo

A2 Que os estudantes saiban aplicar os seus cofiecementos ao 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

A3 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 reflexion sobre temas relevantes de indole social, cientifica ou ética

A4 Que os estudantes poidan transmitir informacién, ideas, problemas e soluciéns a un publico tanto especializado coma
non especializado

A5 Que os estudantes desenvolvesen aquelas habilidades de aprendizaxe necesarias para emprender estudos posteriores
cun alto grao de autonomia

B2 Capacidade de desenvolver un proxecto completo en calquera campo desta enxefierfa, combinando de forma adecuada
os cofiecementos adquiridos, accedendo as fontes de informacién necesarias, realizando as consultas precisas e
integrandose en equipos de traballo interdisciplinar

B4 Favorecer o traballo cooperativo, as capacidades de comunicacién, organizacién, planificacién e aceptacién de
responsabilidades nun ambiente de traballo multilinglie e multidisciplinar, que favoreza a educacién para a igualdade,
para a paz e para o respecto dos dereitos fundamentais.

C17 Capacidade para aplicar metodoloxias de estudos e avaliaciéns de impacto ambiental e, en xeral, de tecnoloxias
ambientais, sustentabilidade e tratamento de residuos.

D1 Cofiecer e manexar a lexislacion aplicable ao sector, cofiecer a contorna social e empresarial e saber relacionarse coa
administraciéon competente integrando este coflecemento na elaboracién de proxectos de enxefieria e no
desenvolvemento de calquera dos aspectos do seu labor profesional.

D2 Capacidade para organizar, interpretar, asimilar, elaborar e xestionar toda a informacién necesaria para desenvolver o
seu labor, manexando as ferramentas informaticas, matematicas, fisicas, etc. necesarias para iso

D3 Concibir a enxefieria nun marco de desenvolvemento sostible con sensibilidade cara a temas ambientais.

D4 Entender a transcendencia dos aspectos relacionados coa seguridade e saber transmitir esta sensibilidade 4s persoas
da sUa contorna.

D5 Tomar conciencia da necesidade dunha formacién e mellora continua de calidade, desenvolvendo valores propios da

dindmica do pensamento cientifico, mostrando unha actitude flexible, aberta e ética, ante opiniéns ou situacions
diversas, en particular en materia de non discriminacién por sexo, raza ou relixién, respecto aos dereitos fundamentais,
accesibilidade, etc

Resultados previstos na materia

Expected results from this subject Training and Learning
Results
Conecer o medio fisico e a slia caracterizacion. Al B2 C17 D1
A2 B4 D2
A3 D3
A4 D4
A5 D5
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Identificar e avaliar as fontes e impacto da contaminacion. Al B2 C17 D1

A2 B4 D2
A3 D3
A4 D4
A5 D5
Aplicar métodos de avaliacién de impacto ambiental. Al B2 C17 D1
A2 B4 D2
A3 D3
A4 D4
A5 D5
Cofiecer as tecnoloxias basicas de prevencidn e control da contaminacién atmosférica e augas Al B2 Cl17 D1
A2 B4 D2
A3 D3
A4 D4
A5 D5
Contidos
Topic

Caracterizacién do medio fisico e recursos para a Clima, paisaxe, topografia, medio hidrico, solos, xeoloxia, patrimonio,

sla caracterizacion

cultural, fauna, flora, medio socioeconémico.

Fontes de contaminacién
seu impacto.

, impacto e medida do  Contaminacion atmosférica e calidade do aire
Contaminacion hidrica e calidade da auga
Contaminacion de solos e augas subterraneas
Contaminacion acustica
Residuos sdlidos e efluentes

Avaliacién de Impacto Ambiental. Metodoloxia e Lexislacién

lexislacion

Metodoloxias
Tecnoloxias para o control da contaminacién Tecnoloxias para tratamento de residuos
ambiental

Tecnoloxias para a prevencién da contaminacién atmosférica

Tecnoloxias para a prevencién da contaminacién das augas

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 17 30 47
Estudo de casos 7.5 15 22.5
Resolucién de problemas 7.5 30 37.5
Practicas de laboratorio 14 14 28
Seminario 4 8.5 12.5
Exame de preguntas obxectivas 2.5 0 2.5

*The information in the p

lanning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Leccidn maxistral

Exposicién por parte do profesorado dos contidos sobre a materia obxecto de estudo, bases
tedricas e/ou directrices dun traballo, exercicio ou proxecto a desenvolver polo estudantado.

Estudo de casos

Analise dun feito, problema ou suceso real coa finalidade de cofiecelo, interpretalo, resolvelo, xerar
hipétese, contrastar datos, reflexionar, completar cofiecementos, diagnosticalo e adestrarse en
procedementos alternativos de solucién.

Resolucién de
problemas

En moitos dos estudos de casos de analise que se abordardn durante o curso, o alumnado deberd
desenvolver as soluciéns adecuadas ou correctas mediante o excercicio de rutinas, a aplicacién de
férmulas ou algoritmos, a aplicacién de procedementos de transformacién da informacién
dispofiible e a interpretacion dos resultados.

Practicas de laboratorio

Actividades de aplicacion dos cofiecementos a situacidns concretas e de adquisicion de habilidades
bésicas e procedimentales relacionadas coa materia obxecto de estudo. Desenvélvense en espazos
especiais con equipamento especializado (laboratorios, aulas informaticas, etc.).

Seminario

Actividade tutelada enfocada ao traballo sobre un tema especifico, que permite afondar ou
complementar os contidos da materia.

Atencion personalizad

Methodologies Description
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Leccién maxistral Atenderanse as necesidades e consultas do alumnado relacionadas co estudo e/ou temas vinculados
coa materia, proporciondndolle orientacién, apoio e motivacién no proceso de aprendizaxe. Esta
actividade pode desenvolverse de forma presencial (directamente na aula e nos horarios de titorias
de despacho) ou de forma non presencial (a través do correo electrénico ou da plataforma docente
MooVi).

Estudo de casos Atenderanse as necesidades e consultas do alumnado relacionadas co estudo e/ou temas vinculados
coa materia, proporcionandolle orientacién, apoio e motivacién no proceso de aprendizaxe. Esta
actividade pode desenvolverse de forma presencial (directamente na aula e nos horarios de titorfas
de despacho) ou de forma non presencial (a través do correo electrénico ou da plataforma docente

MooVi).
Resolucién de Atenderanse as necesidades e consultas do alumnado relacionadas co estudo e/ou temas vinculados
problemas coa materia, proporcionandolle orientacién, apoio e motivacién no proceso de aprendizaxe. Esta

actividade pode desenvolverse de forma presencial (directamente na aula e nos horarios de titorias
de despacho) ou de forma non presencial (a través do correo electrénico ou da plataforma docente
MooVi).

Seminario Atenderanse as necesidades e consultas do alumnado relacionadas co estudo e/ou temas vinculados
coa materia, proporcionandolle orientacién, apoio e motivacién no proceso de aprendizaxe. Esta
actividade pode desenvolverse de forma presencial (directamente na aula e nos horarios de titorias
de despacho) ou de forma non presencial (a través do correo electrénico ou da plataforma docente

MooVi).
Avaliacion

Description Qualification  Training and
Learning Results
Resolucién de 0 alumnado debera resolver problemas de desenvolvemento practico 40 Al B2 Cl17 D1
problemas que se traballan previamente na aula. Avalianse os resultados previstos A2 B4 D2
na materia seguintes: A3 D3
Identificar e avaliar as fontes e impacto da contaminacion. A4 D4
Aplicar métodos de avaliacién de impacto ambiental. A5 D5
Practicas de Terase en conta na avaliacién a asistencia as practicas de laboratorio. 20 Al B2 Cl7 D1
laboratorio Avalianse os resultados previstos na materia seguintes: A2 B4 D2
Identificar e avaliar as fontes e impacto da contaminacién. A3 D3
Cofiecer as tecnoloxias basicas de prevencién e control da Ad D4
contaminacién atmosférica e augas. A5 D5
Seminario Terase en conta a realizacién de un ou dous problemas relacionados cos 10 Al B2 Cl17 D1
seminarios. A2 B4 D2
Con esta metodoloxia traballanse todos os resultados previstos na A3 D3
materia. Ad D4
A5 D5
Exame de Proba de avaliacion que expdn cuestidns tedrico-practicas de resposta 30 Al B2 Cl7 D1
preguntas obxectiva, relacionada cos contidos impartidos na aula. Avalianse os A2 B4 D2
obxectivas resultados previstos na materia seguintes: A3 D3
Cofecer o medio fisico e a sUa caracterizacion. Ad D4
Identificar e avaliar as fontes e impacto da contaminacion. A5 D5

Cofiecer as tecnoloxias basicas de prevencién e control da
contaminacién atmosférica e augas.

Other comments on the Evaluation
CONSIDERACIONS SOBRE A AVALIACION CONTINUA

A avaliacién continua incluird os seguintes apartados:
[ (40%) Exame escrito sobre problemas (4 problemas).

0 (30%) Exame de exercicios tedricos e practicos. Contefien teoria ou algin exercicio practico de aplicacién directa. (3
exercicios).

0 (20%) Exame practico. (2 follas de célculo).
0 (10%) Problema ou problemas relacionados co seminario (1 ou 2 problemas).

Na modalidade de avaliacién continua establécese en porcentaxe (20%) o nimero maximo de faltas de asistencia a
laboratorios mais seminarios, que corresponde a 2 faltas en total.

Na primeira oportunidade, o alumnado serd examinado polo sistema de avaliacién continua, salvo renuncia expresa. A data
minima para solicitar a renuncia 4 avaliacién continua non sera inferior a un mes desde o inicio da imparticién da materia.
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En ningln caso, o alumnado terd que enfrentarse por primeira vez a unha proba que supofia mais do 40% da cualificacién
da asignatura.

CONSIDERACIONS SOBRE A AVALIACION GLOBAL
No caso de que os/as estudantes decidiran facer un exame global, o sistema porcentual seria o seguinte:
[ (40%) Exame escrito de problemas (4 problemas)

[ (40%) Exame de exercicios tedricos e practicos. Contefien teoria ou algin exercicio practico de aplicacién directa. (4
exercicios)

0 (20%) Problema ou problemas relacionados co seminario (2 problemas)
CONSIDERACIONES DE SEGUNDA OPORTUNIDADE

Na segunda oportunidade, o alumnado serd examinado polo sistema de avaliacién continua, salvo que deixara constancia
expresa en tempo e forma regulamentariamente. Este exame terd a mesma configuracién que a avaliacién global de
primeira oportunidade.

Calendario de exames: poden consultarse na paxina web do centro
http://minaseenerxia.uvigo.es/es/docencia/examenes/

Bibliografia. Fontes de informacion

Basic Bibliography

Burel F. y Baudry J., Ecologia del Paisaje, Mundi Prensa Lirbos SA, 2002

Canter L.W., Maual de la Evaluacion del Impacto Ambiental, McGraw-Hill, 1998

Kiely G., Ingenieria Ambiental: Fundamentos, entornos, tecnologias y sistemas de gestion, McGraw-Hill, 1999
Complementary Bibliography

Ayala Carcedo F.J. y Vadillo Fernandez L., Manual de restauracion de terrenos y evaluacion de impactos
ambientales en mineria, Instituto Geoldgico y Minero de Espafia, 2005

Lépez Gimeno C., Manual de estabilizacion y revegetacion de taludes, Carlos Lépez Gimeno, 1999

Vaquero Diaz I., Manual de disefio y construccion de vertederos de residuos sélidos urbanos, 12, Carlos Lépez
Gimeno, 2004

Polprasert C., Organic Waste Recycling: Technology and Management, IWA Publishing, 2007

Tchobanoglous G, Gestién Integral de Residuos Sélidos, McGraw-Hill, 1996

Nemerow N.L., Dasgupta A., Tratamiento de Vertidos Industriales y peligrosos, Diaz de Santos, 1998

Lépez Jimeno C., Aduvire Patacas O., Escribano Gonzélez A., Manual de Construccion y restauracion de escombreras,
Escuela Técnica Superior de Ingenieros de Minas, 2006

LaGrega M.D., Buckingham P.L., Evans ].C., Hazardous Waste Management, 2nd, Waveland Press, Inc., 1994

Recomendacions
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IDENTIFYING DATA

Electronic Technology

Subject Electronic
Technology

Code V09G291v01208

Study Grado en

programme Ingenieria de la
Energia

Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 2nd 2nd

Teaching #EnglishFriendly
language Spanish

Galician

Department

Coordinator Valdés Pefia, Maria Dolores

Lecturers Valdés Pefia, Maria Dolores

E-mail mvaldes@uvigo.es

Web

http://moovi.uvigo.gal

General The objective of this course is to provide the students with the theoretical and practical fundamental
description  knowledge in electronics' five main areas: analog electronics, digital electronics, industrial sensors, power

electronics and communications electronics.

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.

Training and Learning Results

Code

Al

That the students demonstrate to possess and understand knowledge in an area of study that is part of the general
education (second level), and often found at a level that, although based on advanced textbooks, also includes some
aspects that involve knowledge from the avant-garde of the field of study

A2

That the students know how to apply their knowledge to their work or vocation in a professional way and that they
possess the competences that are usually demonstrated through the elaboration and defense of arguments and the
resolution of problems within their area of study

A3

That the students have the capability to gather and interpret relevant data (usually within their area of study) to issue
judgments that include a reflection on relevant social, scientific or ethical issues

A4

That the students can transmit information, ideas, problems and solutions to a specialized and non-specialized
audience

A5

That the students develop those learning capabilities necessary to undertake further studies with a high degree of
autonomy.

Bl

Ability to draw links between the different elements of all the knowledge acquired, understanding them as components
of a body of knowledge with a clear structure and strong internal cohesion.

B2

Ability to develop a project to completion in any field of this branch of engineering, combining appropriately the
knowledge acquired, consulting the relevant sources of information, carrying out any required inquiries, and joining
interdisciplinary work teams.

Cl6

Knowledge of the fundamentals of the electrical power system: generation of energy, transportation, distribution and
delivery networks, along with the types of lines and conductors. Knowledge of the regulations of high and low tension.
Basic knowledge of electronics and control systems.

Ca4

To be familiar with sensors for measuring physical variables.

C45

Ability to choose and use systems of data collection and electronic instrumentation.

D3

Understanding engineering within a framework of sustainable development with environmental awareness.

D4

Understanding the importance of safety issues and being able to foster awareness about safety among people within
their environment.

Expected results from this subject

Expected results from this subject Training and Learning
Results
Know the basic operation of the electronic devices. A4 Bl Cl6 D4
A5 B2 C45
Know the operation of basic digital circuits A3 Bl Cl16
A4 B2
A5
Know the structures of data acquisition systems. Al Bl Cl6
A3 B2 (45
Ad
A5

Paxina 38 de 52


http://moovi.uvigo.gal

Understand the basics of different types of sensors and their applications. Al Bl C44 D3
A2
A3
Ad
A5
Select and use computer tools for the analysis, visualization and storage of the value of variables. A3 Bl C16
A4 B2
A5
Know the basic principles of the programmable instrumentation and its use A4 Bl Cl6 D4
A5 C45
Know the structure of basic power electronic converters. Al Bl Cl6 D4
A2
A3
Ad
A5
Contents
Topic
Introduction - Control and supervision of industrial systems by means of electronics
- Some representative cases
Electronic devices, circuits and systems - Electronics components and devices
- Active and passive electronic devices
- Analog and digital electronic circuits
- Electronic systems
Diodes and rectification - The diode
- Operation modes and characteristics
- Diodes types
- Operation Models
- Analysis of circuits with diodes
- Rectifier circuits
- Filtering for rectifier circuits
- Thyristors
Transistors - The Bipolar Junction Transistor (BJT.) Operation principles and

characteristic curves

- Work zones

- Quiescent point design

- The transistor operating as a switch

- The transistor operating as an amplifier
- Field Effect Transistors (FET).

Amplification - Amplification concept
- Feedback concept
- The Operational Amplifier (OA)
- Basic circuits with OA
- The Instrumentation Amplifier

Digital Electronics | - Numbering Systems
- Boolean Algebra

- Combinatorial logic functions. Analysis, synthesis and reduction

- Combinatorial circuits

Digital electronics Il - Flip-flops
- Sequential logic circuits
- Programmable Systems
- Microprocessors
- Memories

Electronic Sensors - Sensors

- Types of sensors as function of the measuring magnitude

- Some sensors of special interest in industry applications
- Electrical model of some common sensors

- Study of some examples of coupling sensors and CAD system

Analog - Digital Converters - The Analog and Digital Signals.
- The Analog to Digital Converter (ADC)
- Sampling, quantification and digitization

- More important ADC characteristics: number of bits, sampling speed,

conversion range and cost

Industrial Communications - Introduction to Industrial Communications
- Industrial data buses.
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Power Electronics

- Circuits for Power Conversion
- Rectifiers
- Lineal and Switched Power Sources

Laboratory practices

- Management of circuit design and simulation software tools.
- Management of electrical signals measurement instrumentation.

- Assembly and test of electric circuits based on diodes, transistors,
operational amplifiers, analog/digital and digital/analog converters.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 28 0 28
Problem solving 8 0 8
Previous studies 0 49 49
Autonomous problem solving 0 48.5 48.5
Laboratory practical 14 0 14
Essay questions exam 2.5 0 2.5

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

Methodologies

Description

Lecturing

These sessions will be held in the rooms and dates fixed by the direction of the school. They will
consist in an oral explanation by the professor of the most important parts of the course, all related
with the materials that the student had to work previously. This is intended to favor the active
participation of the students, that will have occasion to rise doubts and questions during the
sessions. Active participation is desired during all the sessions.

Problem solving

During these sessions, in the classroom, interleaved with the lectures, the professor will proceed to
solve examples and/or exercises that properly illustrate the problems to solve. As long as the
number of participants in the classroom allows, active participation will be promoted.

Previous studies

Previous preparation of the theoretical sessions:

Prior to the start of the theoretical sessions, the students will have available a series of materials
that have to prepare, as the sessions will relay on them.

Previous preparation of the laboratory sessions:

It is mandatory that the students make all the assigned previous tasks prior to access the
laboratory. These task are intended to greatly improve the laboratory knowledge acquisition.
The achieved report will be taken into account when the laboratory session is to be evaluated.

Autonomous problem
solving

Self study and review of the theoretical sessions for knowledge consolidation:

The student must study, in a systematic time schedule, after each lecture session, in order to
dissipate any doubts. Any doubts or unsolved questions will have to be expose to the professor as
soon as possible in order to enhance the feedback of the learning process.

Laboratory practical

Laboratory sessions will be held in the time schedule established by the school's head teacher.

The sessions will be supervised by a professor, who will control the assistance and will also evaluate
the harnessing of it. During the laboratory sessions the students will make activities of the following
kinds:

- Assembling electronics circuits

- Use of electronic instrumentation

- Measure of physical variables on circuits

- Do calculations related to the circuit and/or the measurements

- Collect data and represent it (diagrams, charts, tables)

At the end of each laboratory session each group will deliver the corresponding score sheets.
Problem-solving assessment test will be conducted during three one-hour practice sessions.

Personalized assistance

Methodologies Description

Problem solving Professor will answer questions and queries of the students. Students will have the opportunity to
attend individual or group tutorials. Email: Students will also be able to request guidance and support
via email from the subject teachers, either for specific questions or to request a tutorial through
Remote Campus.

Lecturing Professor will personally answer questions and queries of the students about course issues. Students
will have the opportunity to attend individual or group tutorials. Email: Students will also be able to
request guidance and support via email from the subject teachers, either for specific questions or to
request a tutorial through Remote Campus.
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Laboratory practical Professors will answer questions and queries of the students about laboratory practices and issues.
Students will have the opportunity to attend individual or group tutorials. Email: Students will also be
able to request guidance and support via email from the subject teachers, either for specific
questions or to request a tutorial through Remote Campus.

Assessment

Description Qualification ~ Training and

Learning Results

Laboratory Assessment of the laboratory sessions: 30 Al Bl Clé6 D4
practical A2 C45

The laboratory sessions will be evaluated in a continuous way, on each Ad

session. The applied criteria are: A5

- Previous task preparation of the sessions

- Make the most of the session

The documents of the practices will be available prior to the sessions.

Previous preparation of the practice will be evaluated through scored

activities previous to the face-to-face session.

The students will fill report, that will be delivered when the session ends.

This report serves to justify both the attendance and how they have done

the work asked for.

This methodology assesses expected results related to the basic functioning

of electronic devices, the use of computer tools for the analysis and

visualization of the value of variables and the correct use of instrumentation.
Essay questions Problem solving tests and/or development questions that are carried out 70 Al Bl Cl6 D3
exam throughout the semester in which the theoretical contents of the subject are A2 C44

evaluated. A3 C45

They will consist of the individual completion of objective tests referring to a A4

set of subjects of the subject. A5

This methodology assesses expected results related to the basic functioning
of electronic devices, basic digital circuits, structures of data acquisition
systems, basic aspects of different types of sensors and basic electronic
power converters.

Other comments on the Evaluation

1.- Continuous assessment

First Call:

The continuous evaluation will be carried out throughout the semester. Both the theoretical contents (70% of the final mark)
and the laboratory practices (30% of the final mark) will be evaluated.

The theoretical part of the subject is evaluated through three partial exams that will be carried out within the hours assigned
to the subject classrooms. The weight of each exam is 23.3% of the final grade. The grade for the theory part (T) will be
obtained from the average of the grades of the three partial exams.

Regarding laboratory practices, students will be evaluated in all practical sessions and will obtain a grade for each practice.
Sessions without assistance will be scored with a zero. The laboratory grade (L) will be obtained from the average of the
practical sessions grades. If the student does not pass the subject in the current course, the NL grade will be retained for two
academic years.

The continuous assessment (C) rating will be calculated as:
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C=07xT+03xL

To pass the subject by continuous assessment, both L and C must be greater than or equal to 5 points out of 10. When L is
less than 5, the maximum continuous assessment grade (C) will be 4.5.

Students who have not passed the continuous assessment during the semester, will be able to recover the theoretical part
on the date established for the first call final exam. In this case, the students will take an exam on all the theoretical
contents of the subject. The mark obtained in this exam will replace the T grade obtained during the semester.

Second call:

Students who have not passed the continuous assessment on the first call may take an exam of all the theoretical contents
of the subject on the date of the second call. The grade obtained in this exam will replace the T grade obtained at the first
call.

The final continuous assessment (C) grade will be calculated as:

C=07xT+03xL

2.- Global assessment

Students who opt for the global evaluation method must request it by email to the teaching staff within a maximum period
of one month before the end of the semester.

Those who opt for global assessment will also have two opportunities, first and second call. In both cases the assessment will
consist of two exams, one of the theoretical part of the subject with a weight of 70% of the final grade, and another of the
laboratory practices with a weight of 30%.

The theoretical exam will be a written test lasting two hours. The laboratory practice exam will last one hour and will take
place in the practice laboratory assigned to the subject.

To pass the subject by global evaluation it will be necessary to obtain a minimum grade of 5 points out of 10, both in the
theoretical and practical exam.

Sources of information

Basic Bibliography

Malvino, Albert; Bates, David J., Principios de Electrénica, 72,

Boylestad, R. L.; Nashelsky, L., ELECTRONICA: TEORIA DE CIRCUITOS Y DISPOSITIVOS ELECTRONICOS, 102,

Rashid, M.H., CIRCUITOS MICROELECTRONICOS: ANALISIS Y DISENO, 22,

TOCCI, RONALD )., NEAL S. WIDMER , GREGORY L. MOSS, Sistemas digitales. Principios y aplicaciones, 102,

Lago Ferreiro, A.; Nogueiras Meléndez, A. A., Dispositivos y Circuitos Electrénicos Analdgicos: Aplicacion practica en
laboratorio,

Complementary Bibliography

Paxina 42 de 52



Malik N. R., Electronic Circuits. Analysis, simulation, and design,
Wait, J.; Huelsman, L.; Korn, G., INTRODUCCION AL AMPLIFICADOR OPERACIONAL, 42,
Pleite Guerra, ).; Vergaz Benito, R.; Ruiz de Marcos; ]. M., Electrénica analdgica para ingenieros.,

Recommendations

Subjects that it is recommended to have taken before
Mathematics: Linear algebra/V09G291v01103

Physics: Physics 1/V09G311V01102

Physics: Physics 11/V09G311V01107

Mathematics: Calculus 1/V09G311V01104

Mathematics: Calculus 11/V09G311V01109

Circuits and electrical machines/V09G311V01201
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IDENTIFYING DATA

Enxefaria mecanica

Subject Enxefaria
mecanica
Code V09G291V01209
Study Grao en Enxefiaria
programme da Enerxia
Descriptors ECTS Credits Choose Year Quadmester

6 Mandatory 2 2C

Teaching Castelan
language Galego

Inglés

Depa

rtment Enxefiaria mecénica, maquinas e motores térmicos e fluidos

Coordinator Fernandez Vilan, Angel Manuel

Lecturers Fernandez Vilan, Angel Manuel

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

description Mecanismos e a sla aplicacién no campo da enxefiaria Mecanica.

Achegaralle cofiecementos sobre os conceptos mais importantes relacionados coa teoria maquinas e
mecanismos. Cofiecerd e aplicard as técnicas de andlises *cinematico e dindmico 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 Titulacion.

Resultados de Formacion e Aprendizaxe

Code

Al

Que os estudantes demostrasen posuir e comprender cofiecementos nunha area de estudo que parte da base da
educacion secundaria xeral, e additase atopar a un nivel que, ainda que se apoia en libros de texto avanzados, inclie
tamén alglns aspectos que implican coflecementos procedentes da vangarda do seu campo de estudo

A2 Que os estudantes saiban aplicar os seus cofiecementos ao 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

A3 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 reflexion sobre temas relevantes de indole social, cientifica ou ética

A4 Que os estudantes poidan transmitir informacién, ideas, problemas e soluciéns a un publico tanto especializado coma
non especializado

A5 Que os estudantes desenvolvesen aquelas habilidades de aprendizaxe necesarias para emprender estudos posteriores
cun alto grao de autonomia

Bl Capacidad de interrelacionar todos los conocimientos adquiridos, interpretdndolos como componentes de un cuerpo del
saber con una estructura clara y una fuerte coherencia interna.

B3 Propofier e desenvolver soluciéns practicas, utilizando os cofiecementos teéricos, a fendmenos e situaciéns-problema
da realidade cotid propios da enxefieria, desenvolvendo as estratexias adecuadas.

B5 Cofiecer as fontes necesarias para dispofier dunha actualizacién permanente e continua de toda a informacién precisa
para desenvolver o seu labor, accedendo a todas as ferramentas, actuais e futuras, de procura de informacién e
adaptandose aos cambios tecnoléxicos e sociais.

C18 Coflecementos e capacidades para o calculo, construciéon e desefio de maquinas

D1 Cofiecer e manexar a lexislacion aplicable ao sector, cofiecer a contorna social e empresarial e saber relacionarse coa
administraciéon competente integrando este coflecemento na elaboracién de proxectos de enxefieria e no
desenvolvemento de calquera dos aspectos do seu labor profesional.

D2 Capacidade para organizar, interpretar, asimilar, elaborar e xestionar toda a informacién necesaria para desenvolver o
seu labor, manexando as ferramentas informaticas, matematicas, fisicas, etc. necesarias para iso

D3 Concibir a enxefieria nun marco de desenvolvemento sostible con sensibilidade cara a temas ambientais.

Resultados previstos na materia

Expected results from this subject Training and Learning
Results
Cofiecer os fundamentos basicos da Teoria de Maquinas e Mecanismos e a sUa aplicacién na Al Bl C18 D1
Enxefiaria Mecanica para resolver os problemas relacionados coa devandita materia no campo da A2 B3 D2
Enxefaria Industrial. A3 B5 D3
Ad
A5
Cofiecer, comprender, aplicar e practicar os conceptos relacionados coa Teoria de Maquina e Al Bl (18 D1
Mecanismos A2 B3 D2
A3 B5 D3
Ad
A5
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Coiiecer e aplicar as técnicas de analise cinematico e dindmico a sistemas mecanicos. Al Bl Ci18 D2

A2 B3 D3
A3 B5
Ad
A5

Cofiecer e utilizar eficazmente software de analise de mecanismos. Al Bl (18 D1
A2 B3 D2
A3 B5 D3
Ad
A5

Aplicar os fundamentos basicos da Teoria de Maquinas e Mecanismos ao Desefio de Maquinas Al Bl (18 D1
A2 B3 D2
A3 B5 D3
A4
A5

Cofiecer, comprender, aplicar os conceptos relacionados co Desefio de Maquinas. Al Bl (18 D1
A2 B3 D2
A3 B5 D3
Ad
A5

Cofiecer, comprender, aplicar os conceptos relacionados co Ensaio de Maquinas Al Bl (18 D1
A2 B3 D2
A3 B5 D3
A4
A5

Contidos

Topic

Introducién Introducién.

Definicién de maquina, mecanismo e cadea cinematica.
Membros e pares cinematicos.
Clasificacion.
Esquematizacién, modelizacién e simboloxia.
Movilidade.
Graos de liberdade.
Topoloxia de mecanismos.
Sintese de mecanismos. Funcional. Dimensional.
Andlise xeométrica de mecanismos. Andlise grafica
Analise grafo-analitico
Puntos mortos
Andlise cinematica de mecanismos. Definicién. Velocidade e aceleracién de puntos. Velocidade angular e
aceleracién angular de sélidos.
Ecuaciéns cinematicas do sélido rixido. Ecuaciéns cinematicas das
ligaduras.
Resolucién por cinemdtica gréfica.
Centro instantaneo de rotacién. Polo de aceleracions.
Cinematica en sistemas con pares de contacto.
Andlise estatica de mecanismos. Fundamentos.
Reducién de forzas.
Método dos traballos/potencias virtuais.
Andlise dindmica de mecanismos. Fundamentos.
Dindmica xeral de maquinas.
Traballo e potencia en maquinas.
Dindmica do equilibrado.
Réxime permanente. Grao de irregularidade. Volantes de inercia.
Analise estrutural Teorias de fallas. Estatica, fatiga, superficial.
Relaciéns cargas-esforzos-deformacions. Método dos elementos finitos.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 20 18 38
Resolucién de problemas 16 30 46
Practicas de laboratorio 10 47 57
Seminario 4 2.5 6.5
Resolucidn de problemas e/ou exercicios 2.5 0 2.5

*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
Lecciéon 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 Realizacidon de tarefas practicas en laboratorio docente ou aula informética
Seminario Seminario en grupos reducidos para resolucién de problemas e seguimento da correcta adquisicién

de cofiecementos

Atencion 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

Seminario Titorias grupais para resolucién de problemas e seguimento da aprendizaxe
Avaliacion
Description Qualification Training and
Learning
Results
Practicas de A asistencia con aproveitamento ao Laboratorio/Aula informatica, a cualificacién 20 Al B1 C18 D1
laboratorio das memorias entregadas en cada practica e os traballos tutelados, terdn unha A2 B3 D2
valoracion maxima de 2 puntos da nota final. Para poder ser avaliado neste A3 B5 D3
apartado o alumnado deberd asistir a un nimero minimo de practicas. Ad
Resultados previstos na mateira: Avalianse todos. A5
Resolucién de Realizaranse probas de resolucién de problemas no horario lectivo aprobado 80 Al B1 C18 D1
problemas e/ou pola Escola. Ningunha das probas podera superar o tanto por cento maximo A2 B3 D2
exercicios establecido legalmente. Poderanse establecer cualificaciéns minimas en A3 B5 D3
calquera das probas para acceder & ponderacién xeral. Os contidos, as datas, A4
as ponderaciéns e outros detalles especificos de cada proba publicaranse a A5

través da plataforma de teledocencia cunha antelacién minima adecuada,
nunca inferior a dlas semanas antes da sUa realizacién.
Resultados previstos na materia: Avalianse todos.

Other comments on the Evaluation
AVALIACION CONTINUA

A materia sera aprobada se se obtén como nota final unha nota igual ou superior a 5, da seguinte forma:

[ Probas de resolucién de problemas. As probas de resolucién de problemas realizaranse en horario lectivo homologado polo
Colexio. Ningunha das probas podera superar a porcentaxe maxima legalmente establecida. Poderadn establecerse
puntuaciéns minimas en calquera das probas para acceder & ponderacién xeral. Os contidos, datas, ponderaciéns e demais
detalles especificos de cada proba publicaranse a través da plataforma de teledocencia cunha antelacién minima adecuada,
nunca menos de dlas semanas antes da sUa realizacion.

0 Practicas de laboratorio. A asistencia ao uso do Laboratorio/Aula de Informaética, a cualificaciéon das memorias entregadas
en cada practica e os traballos dirixidos, terdn unha valoracién maxima de 2 puntos da nota final. Para ser avaliado neste
apartado, o alumnado deberd asistir a un nimero minimo de practicas.

* Utilizarase un sistema de cualificacién numérica de 0 a 10 puntos segundo a lexislacién vixente (RD 1125/2003, do 5 de
setembro, BOE do 18 de setembro).

AVALIACION GLOBAL

Para o alumnado que renuncie expresamente & avaliacion continua, realizarase un Gnico exame no que se poderan avaliar
todos os contidos da materia, puntuado sobre 10 puntos.

Non se permitird o uso de ningln dispositivo durante as probas de avaliacién salvo autorizacidn expresa. O feito de
introducir dispositivos non autorizados na aula considerarase motivo de non superacién da materia no presente curso
académico e quedard suspendida a cualificacién global (0,0).
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SEGUNDA OPORTUNIDADENa segunda oportunidade, o alumnado tera dereito a realizar unha proba global de avaliacién
na que podera obter o0 100% da nota.

Calendario de exames: poden consultarse na paxina web do centro

http://minasyenergia.uvigo.es/gl/docencia/exames

Bibliografia. Fontes de informacion

Basic Bibliography

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

Calero Pérez, R. y Carta Gonzélez, ).A., Fundamentos de mecanismos y maquinas para ingenieros, McGraw-Hill,
Complementary Bibliography

Garcia Prada, ).C. Castején, C., Rubio, H., Problemas resueltos de Teoria de Maquinas y mecanismos, THOMSON,
Munir Khamashta, Problemas resueltos de cinematica de mecanismos planos, UPC,

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

Shigley, J.E.; Uicker ].J. Jr., Theory of Machines and Mechanisms, McGraw-Hill,

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

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

Mabie, Reinholtz, Mechanisms and dynamics of machinery, Limusa-wyley,

Nieto, j., Sintesis de Mecanismos, AC,

Erdman, A.G.; Sandor, G.N.,, Mechanism Design: Analysis and Synthesis, PRENTICE HALL,

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

Recomendacions

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

Seguridade e satude

Subject Seguridade e
salde

Code V09G291V01210

Study Grao en Enxefiaria

programme da Enerxia

Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 2 2C

Teaching Castelan

language

Department Enxefaria dos recursos naturais e medio ambiente

Coordinator Giraldez Pérez, Eduardo

Lecturers Giraldez Pérez, Eduardo

E-mail egiraldez@uvigo.es
Web http://https://moovi.uvigo.gal/
General Nesta materia introdlcense conceptos basicos sobre a Prevencidn de Riscos Laborais. Estidase a lexislacion

description  vixente neste dmbito e adquirense metodoloxias de traballo para levar esta lexislacién & practica como

técnicos na prevencién de riscos laborais.

Resultados de Formacion e Aprendizaxe

Code

Al

Que os estudantes demostrasen posuir e comprender cofiecementos nunha area de estudo que parte da base da
educacion secundaria xeral, e additase atopar a un nivel que, ainda que se apoia en libros de texto avanzados, inclie
tamén alglns aspectos que implican coflecementos procedentes da vangarda do seu campo de estudo

A2 Que os estudantes saiban aplicar os seus cofiecementos ao 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

A3 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 reflexion sobre temas relevantes de indole social, cientifica ou ética

A4 Que os estudantes poidan transmitir informacién, ideas, problemas e soluciéns a un publico tanto especializado coma
non especializado

A5 Que os estudantes desenvolvesen aquelas habilidades de aprendizaxe necesarias para emprender estudos posteriores
cun alto grao de autonomia

B3 Propofier e desenvolver solucidns practicas, utilizando os cofiecementos teéricos, a fendmenos e situaciéns-problema
da realidade cotid propios da enxefieria, desenvolvendo as estratexias adecuadas.

B5 Cofiecer as fontes necesarias para dispofier dunha actualizacién permanente e continua de toda a informacién precisa
para desenvolver o seu labor, accedendo a todas as ferramentas, actuais e futuras, de procura de informacién e
adaptandose aos cambios tecnoléxicos e sociais.

C37 Capacidade de analise da problematica da seguridade e salide nos proxectos, plantas ou instalacions.

D1 Cofiecer e manexar a lexislacion aplicable ao sector, cofiecer a contorna social e empresarial e saber relacionarse coa
administraciéon competente integrando este coflecemento na elaboracién de proxectos de enxefieria e no
desenvolvemento de calquera dos aspectos do seu labor profesional.

D4 Entender a transcendencia dos aspectos relacionados coa seguridade e saber transmitir esta sensibilidade as persoas
da sua contorna.

D6 Capacidade para comprender o significado e aplicacién da perspectiva de xénero nos distintos ambitos de

coflecemento e na practica profesional co obxectivo de alcanzar unha sociedade mais xusta e igualitaria.

Resultados previstos na materia

Expected results from this subject Training and Learning
Results
Ser consciente, como futuro traballador/a ou directivo/a, da necesidade de fomentar o interesee A2 B3 (C37 D1
cooperacién dos traballadores nunha accién preventiva integrada. A4 B5 D4
D6
Ser capaz, como futuro traballador/a ou directivo/a, de promover comportamentos seguros no A2 B3 (37 D1
ambito laboral e a correcta utilizacién dos equipos de A3 B5 D4
traballo e proteccién. Ad D6
Ser consciente, como futuro traballador/a ou directivo/a, da necesidade de promover, en A2 B3 D1
particular, as actuacidns preventivas basicas, tales como a orde, a limpeza, a sinalizacién e o A3 D4
mantemento xeral, e efectuar o seu seguimento e control. A4 D6
Ser capaz de realizar avaliacions elementais de riscos e, no seu caso, establecer medidas Al B3 (37 D1
preventivas do mesmo caracter compatibles co seu grao A2 B5 D4
de formacion. A3 D6
A4
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Aprender como colaborar na avaliacién e o control dos riscos xerais e especificos dunha empresa, A1 B3 C37 D1

efectuando visitas ao efecto, atendendo A2 B5 D4
gueixas e suxestions e rexistrando de datos. A3 D6
Ad
A5
Saber como actuar en caso de emerxencia e primeiros auxilios xestionando as primeiras A2 B5 (37 D1
intervenciéns ao efecto. A4 D4
D6
Contidos
Topic
Conceptos basicos sobre seguridade e saide no - O traballo e a saude: os riscos profesionais. Factores de risco.
traballo. - Danos derivados do traballo. Os accidentes de traballo e as enfermidades

profesionais. Outras patoloxias derivadas do traballo.
- Marco normativo en materia de prevencién de riscos laborais. Dereitos e
deberes nesta materia.
Riscos xerais e a sUa prevencion. - Riscos ligados &s condicidns de seguridade.
- Riscos ligados ao medio-ambiente de traballo.
- A carga de traballo, fatigaa e a insastifaccién laboral.
- Conceptos de ergonomia.
- Métodos e técnicas de avaliacion de riscos
- Sistemas elementais de control de riscos. Proteccién colectiva e
individual.
- Plans de emerxencia e evacuacion.
- O control da saude dos traballadores.

Riscos especificos e a slia prevencion en - Riscos especificos e a sta prevencion no sector da Industria.
actividades incluidas no ANEXO *| do REAL - Riscos especificos e a sua prevencion no sector da Construcion.
DECRETO 39/1997 relacionadas co ambito - Riscos especificos e a sta prevencién no sector da Mineria
profesional

da Enxefaria de Enerxia e Explotacion de
Recursos Mineiros.
Elementos basicos de xestién da prevenciéon de - Organismos publicos relacionados coa seguridade e saude no traballo.
riscos. - Organizacion do traballo preventivo: «rutinas» basicas.
- Documentacién: recollida, elaboracién e arquivo.
- Técnicas de investigacion de accidentes laborais.
Primeiros auxilios - Procedementos de actuacion ante a continxencia por accidente laboral.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 26 43 69
Practicas con apoio das TIC 10 15 25
Traballo tutelado 5 18 23
Debate 5 5 10
Saidas de estudo 4 2 6
Exame de preguntas de desenvolvemento 1 5 6
Estudo de casos 0.5 4.5 5
Observacion sistematica 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

Leccién maxistral Exposicién por parte do profesorado dos contidos sobre a materia obxecto de estudo

Practicas con apoio das Actividades de aplicacién do cofiecemento nun contexto determinado e de adquisicién de

TIC habilidades bésicas e procedementos en relacién coa materia a través do TIC

Traballo tutelado Exposicién por parte do profesorado dos contidos sobre as directrices dos traballos expostos, que o
estudantado terd que desenvolver

Debate Andlise de feitos, problemas e sucesos reais ou supostos coa finalidade de cofiecelos, interpretalos,

resolvelos, xerar hipdtese, contrastar datos, reflexionar, completar cofiecementos, diagnosticalo e
adestrarse en procedementos alternativos de solucién.

Saidas de estudo Visita a empresa ou centro formativo especifico en PRL, para cofiecer de primeira man a aplicacion
dos sistemas de prevencién na contorna laboral

Atencidn personalizada
Methodologies Description
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Traballo tutelado Atenderase as dubidas do alumnado durante o curso académico xa sexa presencialmente ou a través do
correo electrénico ou plataforma docente. Para todas as modalidades de docencia, as sesiéns de
titorizacién poderan realizarse por medios en lifia (correo electrénico, videoconferencia en Campus
Remoto, foros de Moovi, ...) baixo a modalidade de concertacién previa.

Debate As dlbidas e cuestiéns que xurdan na aula durante o debate atenderanse no momento e tamén se
atenderan en formato de titorias durante o curso académico xa sexa presencialmente ou a través do
correo electrénico ou plataforma docente. Para todas as modalidades de docencia, as sesiéns de
titorizacion poderdn realizarse por medios telematicos (correo electrénico, videoconferencia en Campus
Remoto, foros de Moovi, ...) baixo a modalidade de concertacién previa.

Tests Description

Estudo de casos Atenderase as dubidas do alumnado durante o curso académico xa sexa presencialmente ou a través do
correo electrénico ou plataforma docente. Para todas as modalidades de docencia, as sesiéns de
titorizacién poderan realizarse por medios telematicos (correo electrénico, videoconferencia en Campus
Remoto, foros de Moovi, ...) baixo a modalidade de concertacién previa

Avaliacion
Description Qualification Training and
Learning Results
Traballo tutelado Nos seminarios proporanse supostos sobre a xestién de 40 Al B3 C37 D1
prevencién de riscos laborais na industria, a mineria e do sector da A2 B5 D4
construcién. Abordaranse os problemas do dia a dia dunha A3 D6
empresa en materia de prevencién de riscos laborais, centrandose nas A4
metodoloxias de avaliacién de riscos e investigacién de accidentes A5
laborais.
RESULTADOS PREVISTOS NA MATERIA:
Ser capaz de realizar avaliaciéns elementais de riscos e, no seu caso,
establecer medidas preventivas do mesmo caracter compatibles co
seu grao de formacion.
Aprender como colaborar na avaliacién e o control dos riscos xerais e
especificos dunha empresa, efectuando visitas ao efecto, atendendo
queixas e suxestidns e rexistrando de datos.
Exame de preguntas deProbas para avaliacién das competencias que inclien preguntas 25 Al B3 C37 D1
desenvolvemento abertas sobre un tema. O alumnado debe desenvolver, relacionar, A2 B5 D4
organizar e presentar os coflecementos que ten sobre a materia nunha A3 D6
resposta extensa. Ad
A5

RESULTADOS PREVISTOS NA MATERIA:

Ser consciente, como futuro traballador/a ou directivo/a, da
necesidade de fomentar o interese e cooperacién dos traballadores
nunha accién preventiva integrada.

Ser capaz, como futuro traballador/a ou directivo/a, de promover
comportamentos seguros no &mbito laboral e a correcta utilizacién dos
equipos de traballo e proteccién.

Ser consciente, como futuro traballador/a ou directivo/a, da
necesidade de promover, en particular, as actuaciéns preventivas
bésicas, tales como a orde, a limpeza, a sinalizacién e o mantemento
xeral, e efectuar o seu seguimento e control.

Ser capaz de realizar avaliaciéns elementais de riscos e, no seu caso,
establecer medidas preventivas do mesmo caracter compatibles co
seu grao de formacion.

Aprender como colaborar na avaliacién e o control dos riscos xerais e
especificos dunha empresa, efectuando visitas ao efecto, atendendo
queixas e suxestidns e rexistrando de datos.

Saber como actuar en caso de emerxencia e primeiros auxilios
xestionando as primeiras intervenciéns ao efecto.
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Estudo de casos Outro campo importante dentro do a Seguridade e a Saude no Traballo 20 Al B3 C37 D1

€ o da ergonomia. Analizarase un caso practico de avaliacion de riscos A2 B5 D4
neste campo. A3 D6
A4

RESULTADOS PREVISTOS NA MATERIA:

Ser capaz de realizar avaliaciéns elementais de riscos e, no seu caso,
establecer medidas preventivas do mesmo caracter compatibles co
seu grao de formacion.

Saber como actuar en caso de emerxencia e primeiros auxilios
xestionando as primeiras intervencions ao efecto.

Observacién Probas para avaliacién das competencias adquiridas que inclden 15 A2 B3 C37 D1
sistematica preguntas pechadas con diferentes alternativas de resposta A3 B5 D4
(verdadeiro/falso, elecciéon multiple, emparellamento de elementos...). A4 D6
0 alumnado selecciona unha resposta entre un nimero limitado de
posibilidades.

RESULTADOS PREVISTOS NA MATERIA:

Ser consciente, como futuro traballador/a ou directivo/a, da
necesidade de fomentar o interese e cooperacién dos traballadores
nunha accién preventiva integrada.

Ser capaz, como futuro traballador/a ou directivo/a, de promover
comportamentos seguros no dmbito laboral e a correcta utilizacién dos
equipos de traballo e proteccién.

Ser consciente, como futuro traballador/a ou directivo/a, da
necesidade de promover, en particular, as actuaciéns preventivas
bésicas, tales como a orde, a limpeza, a sinalizacién e 0 mantemento
xeral, e efectuar o seu seguimento e control.

Other comments on the Evaluation

AVALIACION CONTINUA

Para aprobar globalmente a materia é condicién imprescindible obter 0 50% da nota maxima do exame de preguntas de
desenvolvemento (12,5 sobre 25).

AVALIACION GLOBAL

No caso de que o alumnado renuncie & avaliacién continua, debera realizar unha proba tipo test equivalente & observacién
sistematica. Ademais, debes realizar o exame de preguntas de desenvolvemento e entregar os traballos de puntuacién
(Traballo tutelado e estudo de caso). Do mesmo xeito, para aprobar globalmente a materia, é condicién imprescindible obter
0 50% da nota maxima do exame, dividido nunha parte de preguntas de desenvolvemento e unha parte de preguntas tipo
test.

SEGUNDA OPORTUNIDADE

Todas as probas/metodoloxias contempladas na convocatoria ordinaria seradn de novo avaliadas. Nesta edicién
extraordinaria, é condicién imprescindible obter 0 50% da nota maxima do exame, dividida nunha parte de preguntas de
desenvolvemento e outra de preguntas tipo test. Calendario de exames. Verificar/consultar actualizado na paxina web do
centro: http://minaseenerxia.uvigo.es/es/docencia/examenes
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