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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 2025/26 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.

Paxina 1 de 193



The Master's Degree in Mining Engineering has reached the EURACE LABEL.

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.
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Management Team and Coordination

MANAGEMENT TEAM:

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 Fernadndez (eme.orgdocente@uvigo.es)

Deputy Director of Scientific Outreach and Student Recruitment

Raquel 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 (EIl): 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 Araljo Ferndndez (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: JesUs Vence Ferndndez (jvence@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)

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

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

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

Equality: Maria Pazo Rodriguez (maria.pazo@uvigo.gal)

PAT/PIUNE: Ana Maria Rodriguez Rodriguez (aroguez@uvigo.es)

Galicianization: Raquel Pérez Orozco (rporozco@uvigo.es)

ICT Support: Joaquin Martinez Sadnchez (joaquin.martinez@uvigo.gal)

School Web Page
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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.

Based on the provisions of article 40 of the "Regulations on the evaluation, grading and quality of teaching and the learning
process of students", academic fraud is understood as any premeditated behavior aimed at falsifying the results of an exam
or work, one's own or another's, carried out as a requirement to pass a subject or accredit academic performance. Based on
the provisions of article 42 of the Regulations, fraudulent action in any assessment test will imply a grade of zero (fail) on
the assessment report for the corresponding opportunity, regardless of the weight that the test in question has on the
overall grade for the exam and without prejudice to any potential disciplinary consequences that may arise.

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 1st

Code Name Quadmester Total Cr.

V09G291V01101 Graphic.expression: Graphic 1st 6
expression

V09G291V01102 Physics: Physics | 1st 6

V09G291Vv01103 Mathematics: Linear algebra  1st 6

V09G291Vv01104 Mathematics: Calculus | 1st 6

V09G291V01105 Chemistry: Chemistry 1st 6

V09G291V01106 ﬁ%r:;’s:%:eaitre“io“ and 2nd 6

V09G291V01107 Physics: Physics Il 2nd

V09G291Vv01108 Mathematics: Statistics 2nd 6

V09G291V01109 Mathematics: Calculus II 2nd 6

V09G291V01110 Computing: Computing for ond 6

Engineering
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Year 2nd

Code Name Quadmester Total Cr.
V09G291V01201 CIrCUI.tS and Electrical 1st 6
Machines
V09G291V01202 Materials technology 1st 6
V09G291Vv01203 Materials resistance 1st 6
V09G291Vv01204 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
Year 3rd
Code Name Quadmester Total Cr.
V09G291V01301 Systems and Control 1st 6
Engineering
Basic operations and
V09G291V01302 processes of refining, 1st 9
petrochemicals and carbo-
chemicals
Generation and distribution of
V09G291Vv01303 conventional and renewable  1st 9
thermal energy
V09G291Vv01304 Electric Power Plants 1st 6
Hydraulic resources,
V09G291V01305 installations and hydro-power 2nd 6
plants
V09G291V01306 Electric Power Systems 2nd 6
V09G291V01307 Renequble and Convenhonal 2nd 6
Electricity Generation
V09G291V01308 Thermal engines and turbo- 2nd 6
machines
V09G291Vv01309 Alternative Fuels Technology 2nd 6
Year 4th
Code Name Quadmester Total Cr.
V09G291V01401 Thermal Energy Management 1st 6
Management and Use of
V09G291V01402 Electric Power 1st 6
V09G291Vv01403 Business Management 1st 6
V09G291Vv01404 Collaborative Project 1st
V09G291V01405 Energy and Underground 1st 6
Space
V09G291V01406 Soil Engineering Applied to 1st 6
Power Plants
V09G291V01407 Fluid Dynamlc Alternative Ist 6
Energies
V09G291V01408 Geomatics Applied to Energy 1st 6

Efficiency
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Cooling and Air-Conditioning

V09G291Vv01409 ) 1st 6
Technologies

V09G291V01410 Computer-Assisted Design 2nd 6

V09G291V01411 Nuclear Engineering 2nd 6

V09G291V01412 Works, Surveys and 2nd 6
Construction Processes
Energy Efficiency:

V09G291Vv01413 Sustainability and 2nd 6
Certification

V09G291V01414 Efficient Use of Electric Power 2nd 6

V09G291V01415 Projects 2nd

V09G291V01991 Final Year Dissertation 2nd 12
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IDENTIFYING DATA

Graphic expression: Graphic expression

Subject Graphic

expression:
Graphic expression
Code V09G291V01101
Study Grado en
programme Ingenieria de la
Energia
Descriptors ECTS Credits Choose Year Quadmester
6 Basic education 1st 1st

Teaching Spanish
language English

Department

Coordinator Gonzélez Rodriguez, Elena

Lecturers Gonzdlez Rodriguez, Elena

E-mail elena@uvigo.es
Web http://moovi.uvigo.gal/
General This subject deals with graphic representation, exact and precise language, and means of visualization,

description communication, documentation. It is used around the world in multiple fields, especially in Engineering.

Technical graphic representation is based on universal principles of Descriptive Geometry and is supported by
computer-aided design technology. Their understanding and use are skills demanded in the engineering work
environment.

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.

C2

Visual-spatial ability and knowledge of the techniques of graphic representation, through use of traditional methods of
metric geometry and descriptive geometry, and of computer-assisted design applications.

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

Expected results from this subject Training and Learning
Results
To understand the basics aspects of representation systems and their application to engineering Al Bl C2 D2
activities. A2 B3 D5
A3  B5
Ad
A5
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Know how to represent a landform from a 3D cloud of points Al Bl (C2 D2

A2 B3 D5
A3 B5
Ad
A5

To know the process of preparation and interpretation of drawing: group, list of pieces and Al Bl C2 D2

dissasembly of a mechanism. A2 B3 D5
A3 B4
A4  B5
A5

To know the technics to evaluate layers and folds using stereographic projection. Al Bl C2 D2
A2 B3 D5
A3 B5
A4
A5

To acquire skills to draw free hand representations. A2 Bl C2 D2
A4 B3
A5

Acquire the necessary skills to make representations using CAD system. Al Bl C2 D2
A2 B3 D5
A4 B4
A5 B5

Contents

Topic

PROJECTIVE PRINCIPLES FOR ENGINEERING 2D and 3D basic elements.

GRAPHICS Projective invariants.

Orthogonal, oblique and central projections.
Practice will be done by drawing freehand and using CAD system.
TOPOGRAPHICAL PROJECTION Point, straight line and plane.
Parallelism and perpendicularity.
Intersections.
Topographical surface: Construction from 3D point cloud. Level countour
line. Profile. Outcrop. Cut and fill. Earthwork calculations.
Practice will be done with classical drawing instruments and using CAD
system.
MULTIVIEW PROJECTION Changing view point.
Obtaining axonometric and central perspectives.
Practice will be done with classical drawing instruments and using CAD
system.
CURVES AND SURFACES 2D and 3D technical curves.
Definition, types and particularities of surfaces.
Practice will be done with classical drawing instruments and using CAD
system.
TECHNICAL DRAWING STANDARDS General principles.
Standard views, auxiliary views, and sections.
Dimensioning.
Assembly drawing. Piece drawing.
Practice will be done by drawing freehand, with classical drawing
instruments and using CAD system.
STEREOGRAPHIC PROJECTION Fundamentals.
Stereographic projection of meridians and parallels.
Wulff Net.
Straight line and plane.
Intersections.
Perpendicularity. Angles
Practice will be done with classical drawing instruments.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 15 20 35
Problem solving 10 20 30
Laboratory practical 20 20 40
Seminars 1 0 1
Mentored work 4 13.5 17.5
Objective questions exam 1.25 12 13.25
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Essay questions exam 1.25 12 13.25
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing Explanation by the teacher of the subject matter , theoretical bases and /
or guidelines of an assignment, exercise or project to be developed by the student.

Problem solving Complementary activity to lecturing in which the teacher proposes problems and / or exercises
related to the subject and the student must develop the appropriate solutions.

Laboratory practical Activities for application of knowledge to particular situations and for acquisition of
basic and procedural skills.

Seminars Seminar Activities focused on the work about a specific topic, which allows elaborating and
complementing the contents of the subject.

Mentored work Interviews that the student has with the teacher for advice on the learning process.

Personalized assistance
Methodologies Description

Lecturing For all teaching modalities, the tutoring sessions may be carried out by telematic means (email,
videoconference, Moovi forums, ...) under the modality of prior agreement.

Problem solving For all teaching modalities, the tutoring sessions may be carried out by telematic means (email,
videoconference, Moovi forums, ...) under the modality of prior agreement.

Laboratory practical For all teaching modalities, the tutoring sessions may be carried out by telematic means (email,
videoconference, Moovi forums, ...) under the modality of prior agreement.

Mentored work For all teaching modalities, the tutoring sessions may be carried out by telematic means (email,
videoconference, Moovi forums, ...) under the modality of prior agreement.

Assessment
Description Qualification Training and
Learning
Results
Mentored work(W) Activity to apply technical drawing standards for defining an object. 25 Al Bl C2 D2
Attendance at the seminar and class hours scheduled for this task will be A2 B3 D5
compulsory. A3 B4
Expected results of the subject: A4 B5
To know the process of preparation and interpretation of drawing: group, A5
list of pieces and dissasembly of a mechanism.
To acquire skills to draw free hand representations.
Objective Two short answer exams on the topics tackled in the first and second halves of 50 Al Bl C2 D2
questions the semester will be carried out (SAE1 and SAE2, each of them representing A2 B3 D5
exam 12.5% of the total mark. Expected results of the subject: A3 B5
To understand the basics aspects of representation systems and their A4
application to engineering activities. A5
Essay Two exams of this type will be given (RP1 and RP2, each one representing 12.5% 25 Al Bl C2 D2
questions of the total mark), using freehand drawing, A2 B3 D5
exam classical instruments, and/or using a CAD system, depending on the A3 B4
case. A4 B5
Expected results of the subject: A5

Know how to represent a landform from a 3D cloud of points. To know the
process of preparation and interpretation of drawing: group, list of pieces and
dissasembly of a mechanism. To know the techniques to evaluate layers and
folds using stereographic projection. To acquire skills to draw free hand
representations. Acquire the necessary skills to make representations using CAD
system.

Other comments on the Evaluation

Continuous Assessment - First Opportunity

- Continuous assessment is carried out through the 5 elements of assessment(SAE1, SAE2, RP1, RP2, W) performed
throughout the course and before the final exam. The subject is passed when the sum of S = SAE1 + SAE2 + RP1 + RP2 +W
is greater than or equal to 5, provided that at least 30% of its individual values is reached in each of these assessment
elements.

- If Sis less than 5 points, or in the case of failure to achieve the minimum in one or more of SAE1, SAE2, RP1, RP2, the
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student may take the examination in that or those assessment element(s) of interest to him/her in the final examination on
the official date.

- In case of failure to achieve the minimum in W, RP1 and RP2 are weighted at 25 % each.
Continuous Assessment [] Second Opportunity

- In case of not having reached the minimum in one or more of the SAE1,SAE2, RP1, RP2 after the Continuous Assesment -
First Opportunity, or in the case of not having reached 5 points in the sum of all the assessment elements, the student may
take the assessment element(s) of his/her interest in the final exam on the official date of the Second Opportunity.

- In case of not having reached the minimum in W, RP1 and RP2 are weighted at 25 % each.
Global Assessment - First Opportunity

- The final exam will consist of a written test with four parts, in parallel to SAE1, SAE2, RP1, RP2 described in the previous
section. Each of these parts is worth, in this exam, 25 % of the final mark.

- The subject is passed by obtaining a mark greater than or equal to 5 when the scores of the four parts are added together,
provided that at least 30 % of their individual value is achieved in each part. If 5 points or more are obtained, but the
minimum mark is not reached in any part, the final mark will be 4 points.

Global Assessment - Second Opportunity

- The final exam will consist of a written test with four parts, in parallel to SAE1, SAE2, RP1, RP2 described in the previous
section. Each of these parts is worth, in this exam, 25 % of the final mark.

- The subject is passed by obtaining a mark greater than or equal to 5 when the scores of the four parts are added together,
provided that at least 30 % of their individual value is achieved in each part. If 5 points or more are obtained, but the
minimum mark is not reached in any part, the final mark will be 4 points.

- If, after the Global Assessment - First Chance, the minimum mark is not reached in one or some of the SAE1, SAE2, RP1,
RP2, or if the 5 points are not reached in the sum of all the assessment elements, the student may sit the assessment
element(s) of interest in the final examination on the official Second Chance date

Sources of information

Basic Bibliography

Gonzalez Rodriguez, Elena, Teacher material for course follow-up,

Giesecke, Frederick E. et al., Technical Drawing with Engineering Graphics, 16 th, Peachpit Press, 2023
Guirado Ferndndez, Juan José, Iniciacidon @ Expresion Grafica na Enxeferia,, 22, Gamesal, 2004
Menéndez Ferndndez, Guzmdn y Palancar Penell, Manuel, Geometria descriptiva: sistemas de representacién:
diédrica, cénica, estereografica, Minuesa, 1985

Izquierdo Asensi, Fernando, Ejercicios de Geometria descriptiva Il (Sistema Acotado), Paraninfo, 2009
Ramos Barbero, Nasilio y Garcia Maté Esteban, Dibujo Técnico, 32, AENOR, 2020

Madsen, David A., Engineering drawing & Design, 6th, Cengage, 2017

Complementary Bibliography

Recommendations
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IDENTIFYING DATA

Fisic

a: Fisica |

Subject Fisica: Fisica |

Code

V09G291V01102

Study Grao en Enxefiaria
programme da Enerxia

Desc

riptors ECTS Credits Choose Year Quadmester

6 Basic education 1 1c

Teaching Castelan
language  Galego

Department Fisica aplicada

Coordinator Vijande Lépez, Javier

Lecturers  Rodriguez Garcia, Brais

Vijande Lépez, Javier

E-mail jvijande@uvigo.es
Web http://clickonphysics.es/
General Fisica 1 é unha materia de formacidn basica que consta de 6 ECTS e que ten unha funcién clara de ponte que

description adecla os cofiecementos en Fisica cos que teoricamente o alumnado accede 4 Escola de Enxefiaria de Minas e

Enerxia. Asi mesmo os contidos da materia, equilibrados en canto aos aspectos tedricos e practicos, serven de
enfoque e referente para boa parte das materias cientifico-tecnoléxicas da Titulacién. Algun dos créditos da
materia abordan contidos mais especificos necesarios para proporcionar unha base ampla de cofiecementos
gue permita o desenvolvemento apropiado nun mundo actual altamente tecnificado, facilitando a adquisicién
posterior das necesarias destrezas e habilidades tedrico-practicas relacionadas coas actuaciéns profesionais
cun enfoque global dentro do campo das enxefiarias e cun enfoque concreto para os titulados da Escola de
Enxefiaria de Minas e Enerxia. Esta materia ten como competencia especifica a comprensién e dominio dos
conceptos basicos sobre as leis xerais da Mecanica e as Ondas e a sUa aplicacién para a resolucién de
problemas propios da enxefiaria.

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.

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.

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.

C4 Comprensién e dominio dos conceptos basicos sobre as leis xerais da mecanica, termodindmica, campos e ondas e
electromagnetismo e a sua aplicacién para a resolucién de problemas propios da enxefieria.

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 situaciéns
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
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http://clickonphysics.es/

Desenvolver soluciéns practicas a fendmenos e situacions - problema da realidade cotid en xerale A1 Bl C4 D5

en particular os propios da Mecanica, os campos e as ondas. A2 B3
A3 B4
A4 B5
A5
Cofecer o proceso experimental utilizado cando se traballa coa Mecénica, os campos e asondas. A1 Bl C4 D5
A2 B3
A3 B4
A4 B5
A5
Saber avaliar informaciéns procedentes de distintas fontes para formarse unha opinién propia que A1 Bl C4 D5
lles permita expresarse criticamente sobre problemas cientificos e tecnoléxicos actuais A2 B3
relacionados coa Mecanica, 0s campos e as ondas. A3 B4
A4 B5
A5
Comprender que o cofiecemento cientifico xorde dun proceso de elaboracién en interaccioncoa Al Bl C4 D5
tecnoloxia e unido &s caracteristicas e necesidades da sociedade en cada momento histdrico. A2 B3
A3 B4
A4 B5
A5
Comprender os aspectos basicos da Mecanica, os campos e as ondas Al Bl C4 D5
A2 B3
A3 B4
A4 B5
A5
Contidos
Topic

NOCIONS SOBRE TEORIA DE CAMPOS

Vectores e operacidns con vectores. Campos escalares e campos
vectoriais. Circulacién dun vector ao longo dunha lifia. Campos vectoriales
conservativos. Potencial. Campos centrais. Campos newtonianos. Fluxo
dun vector a través dunha superficie. Teorema de Gauss.

CINEMATICA DO PUNTO

Punto. Traxectoria dun punto. O vector velocidade. O vector aceleracion.
Estudo dalgins movementos.

CINEMATICA DOS SISTEMAS RIXIDOS

Concepto de sistema rixido. Movemento de translacién. Movemento de
rotacion ao redor dun eixo fixo. Movemento xeral. Movemento relativo.

LEIS DA DINAMICA

Leis de Newton. Postulado da relatividade de Galileo. Principio de
superposicion.

DINAMICA DO PUNTO

Momento da cantidade de Movemento. Momento dunha forza. Traballo e
potencia. Enerxia cinética. Enerxia potencial. Teorema conservacién da
enerxia

DINAMICA DE SISTEMAS

Sistemas de puntos. Forzas internas e externas. Cantidade de Movemento.
Centro de masas dun sistema. Momento cinético dun sistema de puntos.
Enerxia cinética dun sistema de puntos. Expresion xeral da enerxia dun
sistema de puntos. Conservacion.

DINAMICA DO SOLIDO RIXIDO

Introducién. Centro de gravidade. Momento cinético dun sélido rixido en
tres dimensidns. Ecuacién do Movemento dun sélido rixido ao redor dun
eixo fixo. Momento cinético dun sélido rixido en tres dimensiéns. Enerxia
cinética de rotacion. Calculo de momentos e produtos de inercia. Teorema
de Steiner.

ESTATICA

Estética do punto. Estética dos sistemas de puntos. Tipos de rozamento
entre sélidos.

MAQUINAS SIMPLES

Principios, definicidns e clasificaciéns. Vantaxe mecanica. Pancas, poleas e
tornos.

ELASTICIDADE

Elasticidade e plasticidade. Esforzo e deformacion. Traccién, compresién e
cizalladura.

VIBRACIONS

Movementos periédicos. Movemento armdnico simple. Oscilacidns
amortecidas. Oscilaciéns forzadas.

MOVEMENTO ONDULATORIO

Clases de ondas. Ecuacién do Movemento ondulatorio. Enerxia do
Movemento ondulatorio. Intensidade de onda. Absorcién. Principio de
Huygens. Reflexién e refraccién de ondas. Polarizacién. Interferencia.
Experimento de Young. Concepto de difraccién. Ondas estacionarias
nunha dimensién. Efecto Doppler.

Planificacion

Class hours Hours outside the Total hours
classroom
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Leccién maxistral

25 32.5 57.5

Resolucién de problemas 10 15 25
Practicas de laboratorio 10 10 20
Seminario 2.5 2.5 5
Seminario 2.5 17.5 20
Resolucién de problemas e/ou exercicios 1 8 9
Resolucién de problemas e/ou exercicios 1 8 9
Informe de practicas, practicum e practicas externas 0.5 4 4.5

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

Metodoloxia docente

Description

Leccidon maxistral

Exposicién dos contidos da materia. Realizacién de experiencias de catedra.

Resolucién de
problemas

Formulacién, andlise, resolucién e debate dun problema ou exercicio relacionado coa tematica da
materia.

Practicas de laboratorio Aplicacién a nivel practico da teoria dun dmbito de coflecemento nun contexto determinado.

Exercicios practicos a través dos diversos laboratorios.

Seminario Tempo reservado por cada docente para atender e resolver as dubidas do alumnado coa funcién
orientar e guiar o proceso de aprendizaxe.
Seminario Traballo en profundidade sobre un tema. Ampliacién e relacién dos contidos dados nas sesiéns

maxistrais.

Atencion personalizada

Methodologies

Description

Seminario

Tempo reservado por cada docente para atender e resolver as dibidas do alumnado. A atencién
pode ser individual ou en grupos reducidos, de acordo co caracter da atencién e ten lugar
normalmente no despacho do/a docente ou na aula si é preciso. Nestas actividades o/a docente ten
como funcidn orientar e guiar o proceso de aprendizaxe do alumnado e axudalo a realizar con éxito
o correspondente traballo auténomo.O profesorado indica nos primeiros dias de clase o lugar, dia e
hora para esa atencién personalizada e pode consultarse no apartado PROFESORADO da web do
centro: http://minaseenerxia.uvigo.es/é/

Seminario

En sesidns especificas de seminario o profesorado realiza un seguimento do traballo de cada grupo
achegando o material necesario para & sua realizacién cando o alumnado non o poida conseguir. A
resolucion de dubidas realizase nesas sesidéns de seminario e no horario de titoria en grupo. Para
todas as modalidades de docencia, as sesions de titorizacién poderan realizarse por medios
telematicos (correo electrénico, videoconferencia, foros de MooVi,...) baixa a modalidade de
concertacién previa.

Practicas de
laboratorio

As préacticas de laboratorio son realizadas en grupos baixo a supervisién do profesorado. A
resolucion de dubidas realizase durante cada sesién de practicas de laboratorio e, posteriormente,
si 0 alumnado requireo, durante o horario de titoria en grupo. Para todas as modalidades de
docencia, as sesidns de titorizacion poderan realizarse por medios telematicos (correo electrénico,
videoconferencia, foros de MooVi,...) baixa a modalidade de concertacién previa.

Resolucién de
problemas

A resolucion de dubidas realizase durante as sesidns de seminario e durante o horario de titoria en
grupo. Para todas as modalidades de docencia, as sesidns de titorizacién poderan realizarse por
medios telematicos (correo electrénico, videoconferencia, foros de MooVi,...) baixa a modalidade de
concertacién previa.

Leccion maxistral

A resolucién de dubidas realizase durante o horario de titoria en grupo. Para todas as modalidades
de docencia, as sesidns de titorizacién poderan realizarse por medios telematicos (correo
electrénico, videoconferencia, foros de MooVi,...) baixa a modalidade de concertacion previa.

Tests

Description

Informe de practicas,
practicum e practicas
externas

Os informes de practicas de laboratorio son realizados individualmente ou en grupo seguindo as
indicaciéns do profesorado. A resolucién de dubidas realizase durante o horario das practicas de
laboratorio ou durante o horario de titoria en grupo. Para todas as modalidades de docencia, as
sesions de titorizaciéon poderan realizarse por medios telematicos (correo electrénico,
videoconferencia, foros de MooVi,...) baixa a modalidade de concertacién previa.

Resolucion de
problemas e/ou
exercicios

A resolucion de dubidas realizase durante as sesidns de seminario e durante o horario de titoria en
grupo. Para todas as modalidades de docencia, as sesidns de titorizacién poderan realizarse por
medios telematicos (correo electrénico, videoconferencia, foros de MooVi,...) baixa a modalidade de
concertacién previa.

Resolucién de
problemas e/ou
exercicios

A resolucién de dubidas realizase individualmente durante o horario de titoria en grupo. Para todas
as modalidades de docencia, as sesidns de titorizacién poderdn realizarse por medios telematicos
(correo electrénico, videoconferencia, foros de MooVi,...) baixa a modalidade de concertacién
previa.
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Avaliacion

Description Qualification Training and
Learning
Results

Leccién Exame escrito de 8 cuestidns de resposta curta. RESULTADOS PREVISTOS NA 35 A1 B1 C4 D5

maxistral  MATERIA: Comprender os aspectos basicos da Mecanica, os campos e as ondas. A2 B3
Saber avaliar informaciéns procedentes de distintas fontes para formarse unha A3 B4
opinién propia que lles permita expresarse criticamente sobre problemas cientificos e A4 B5
tecnoléxicos actuais relacionados coa Mecénica, os campos e as ondas. Comprender A5
que o cofiecemento cientifico xorde dun proceso de elaboracién en interaccién coa
tecnoloxia e unido as caracteristicas e necesidades da sociedade en cada momento
histérico.

Resolucién Exame escrito de 4 exercicios. RESULTADOS PREVISTOS NA MATERIA: 35 Al B1 C4 D5

de Comprender os aspectos basicos da Mecénica, os campos e as ondas. Desenvolver A2 B3

problemas soluciéns practicas a fenémenos e situacidns - problema da realidade cotia en xeral e A3 B4
en particular os propios da Mecanica, 0os campos e as ondas. Saber avaliar A4 B5
informaciéns procedentes de distintas fontes para formarse unha opinién propia que A5
lles permita expresarse criticamente sobre problemas cientificos e tecnoléxicos
actuais relacionados coa Mecdanica, 0s campos e as ondas.
Comprender que o cofiecemento cientifico xorde dun proceso de elaboracion en
interaccién coa tecnoloxia e unido as caracteristicas e necesidades da sociedade en
cada momento histdrico.

Practicas de Memoria de Laboratorio. RESULTADOS PREVISTOS NA MATERIA: Comprender os 15 A1 B1 C4 D5

laboratorio aspectos basicos da Mecénica, os campos e as ondas. Desenvolver solucidns A2 B3
practicas a fendémenos e situacidns - problema da realidade cotiad en xeral e en A3 B4
particular os propios da Mecanica, os campos e as ondas. Cofiecer o proceso A4 B5
experimental utilizado cando se traballa coa Mecanica, os campos e as ondas. A5
Comprender que o cofiecemento cientifico xorde dun proceso de elaboracién en
interaccién coa tecnoloxia e unido as caracteristicas e necesidades da sociedade en
cada momento histdrico.

Seminario  Memoria de Traballo. RESULTADOS PREVISTOS NA MATERIA: Desenvolver soluciéns 15 Al B1 C4 D5
practicas a fendmenos e situaciéns - problema da realidade cotia en xeral e en A2 B3
particular os propios da Mecdnica, os campos e as Ondas. Cofiecer o proceso A3 B4
experimental utilizado cando se traballa coa Mecéanica, os campos e as Ondas. Saber A4 B5
avaliar informaciéns procedentes de distintas fontes para formarse unha opinién A5

propia que lles permita expresarse criticamente sobre problemas cientificos e
tecnoldxicos actuais relacionados coa Mecanica, os campos e as ondas. Comprender
gue o cofiecemento cientifico xorde dun proceso de elaboracién en interaccién coa
tecnoloxia e unido as caracteristicas e necesidades da sociedade en cada momento
histérico.

Other comments on the Evaluation

Propdiiense duas oportunidades de Avaliacién Continua (AC):

Primeira oportunidade AC (ao final do cuadrimestre). Con obxecto de facilitar unha avaliacién continua durante o
cuadrimestre faranse dous exames parciais voluntarios (con contidos das sesiéns maxistrais de Teoria (T) e das de
resolucion de exercicios/Problemas (P)), que de seren aprobados liberan os contidos correspondentes no exame final escrito
da primeira oportunidade AC. Para superar estes exames parciais voluntarios é necesario obter unha nota minima de 3,50
nas probas escritas (T e P) e unha media (0.5*(T+P)) igual ou superior a 5. Cada exame parcial voluntario supén o 35%
(70%/2) da nota da materia. Outras Probas Voluntarias de Teoria (PVT) semanais e de Problemas (PVP) mensuais, avaliadas
entre 0 e 1 punto, incrementan a nota final de acadarse unha nota media minima de 3,50 nos exames escritos (T e P). A
asistencia as sesidns de Grupos B (SB) e Grupos C (SC) é obrigatoria, polo tanto a cualificacién obtida na Memoria de
Traballo de Seminario/Proxecto de Fisica (PF) e na Memoria de Practicas de Laboratorio (L) pondérase de acordo coa
asistencia correspondente. Ambos traballos poden incrementar a sta nota se se realizan as Probas Voluntarias de
Laboratorio (PVL), avaliadas entre 0 e 1 puntos.

Segunda oportunidade AC (xullo). Mantéfense os valores obtidos anteriormente nos seguintes avaliables: PVT, PVP, PVL, SB,
SC, PF e L. O exame escrito consta de 4 exercicios e 8 preguntas de resposta curta e asume no seu conxunto, como na
primeira oportunidade CE, 70% da nota final.

En dmbalas dias oportunidades de Avaliacién Continua, a Nota Final obtense mediante a seguinte féormula:

Nota Final =

sendo:

Nota A + Nota B + Nota C
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Nota A = [(T + PVT) + (P + PVP)] ¥ 0,35

Nota B = (L + PVL) *SB * 0,15

Nota C = (PF + PVL) *SC * 0,15

T1, T2: nota de Teoria dos bloques 1 e 2

P1, P2: nota de Problemas dos bloques 1 e 2

T: media das notas de teoria: T = 0.5%(T1+T2)

P: media das notas de problemas: P = 0.5*(P1+P2)

T + PVT: engadese a nota das PVT se tanto P como T iguala ou supera os 3,50 puntos
P + PVP: engadese a nota das PVP se tanto P como T iguala ou supera os 3,50 puntos
L: nota media das 6 practicas de laboratorio

SB: asistencia as sesions B (SB = n2 de sesidns asistidas/5)

L + PVL: engadese a nota das PVL se L iguala ou supera os 3,50 puntos

PF: nota do Proxecto de Fisica

SC: asistencia as sesiéns C (SC = n? de sesidns asistidas/4)

PF + PVL: engadese a nota das PVL se PF iguala ou supera os 3,50 puntos

Ademais das probas voluntarias de teoria, problemas e laboratorio, péddese propor unha proba voluntaria adicional de
caracter xeral que consiste na realizacién dun curso online de 15 horas de duracién programado pola Biblioteca da
Universidade e que se pode realizar ao longo dun mes aproximadamente. Este curso poderd realizarse sempre que a
Biblioteca da Universidade poda ofertalo e o alumnado que consiga un [Japto[] recibird un certificado emitido pola Bilbioteca
computable por 15 horas de traballo para o recofiecemento de créditos e incrementara ata en 1 punto adicional a nota final
da materia sempre que esta sexa maior ou igual a 3.50. A cualificacién deste curso estara ponderada coa participacién en
tédalas actividades obrigatorias e voluntarias propostas na materia do seguinte xeito:

A nota final da materia (Nota A + Nota B + Nota C), despois de incrementadas as cualificaciéns da probas voluntarias de
teoria, problemas e laboratorio, nos termos indicados anteriormente, multiplicarase por un indice de participacion global
(ip_materia) que contempla a participacién (non a cualificacién obtida) en cada un dos tipos de actividades, cuxo valor esta
comprendido entre 0 e 1:

ip_materia = ip_A + ip_B +ip_C
onde:

1). ip_A é o indice de participacién en actividades relacionadas coa partes avaliadas na Nota A (realizacién das PVT, PVP e
exame da convocatoria) ponderada co mesmo peso que este tipo de actividades (35%):

ip_A = (ip_PVT + ip_PVP) * ip_exame * 0.35

2). ip_B é o indice de participacion en actividades relacionadas coa parte avaliada na Nota B (realizacién das PVL e dos
informes de laboratorio e mais a asistencia as sesiéns B) ponderada co mesmo peso que este tipo de actividades (15%):

ip_B = ip_PVL*ip_SB*ip_L*0.15

3). ip_C é o indice de participacion en actividades relacionadas coa parte avaliada na Nota C (realizacién das PVL e do
Proxecto de Fisica e asistencia as sesiéns C) ponderada co mesmo peso que este tipo de actividades (15%):

ip_C = ip_PVL *ip_SC* ip_PF * 0.15
sendo:

ip_PVT o indice de participacion na realizacién das PVT: nimero de probas realizadas dividido entre o nimero de probas
propostas (entre 11 e 12 segundo a marcha do curso);

ip_PVP o indice de participacién na realizacién das PVP: nimero de probas realizadas dividido entre o nimero de probas
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propostas (4);

ip_PVL o indice de participacién na realizacién das PVL: nimero de probas realizadas dividido entre o nimero de probas
propostas (4 segundo a dispofiibilidade de tempo);

ip_L o indice de participacién na realizacién dos informes de laboratorio: nimero de informes entregados dividido entre
numero de practicas propostas (6);

ip_PF o indice de participacién na realizacién do Proxecto de Fisica: 1 se é entregado e 0 en caso contrario;

ip_SB o indice de participacién nas sesién B, é dicir a asistencia as sesidns B indicada anteriormente (SB): nimero de sesidns
asistidas dividido entre o nimero de sesiéns programadas (5);

ip_SC o indice de participacion nas sesion C, é dicir a asistencia as sesiéns C indicada anteriormente (SC): nimero de
sesions asistidas dividido entre o nimero de sesiéns programadas (4);

ip_exame o indice de participacién no exame final da convocatoria: 1 de presentarse e 0 de non presentarse.

Finalmente, se a nota final (Nota A + Nota B + Nota C) iguala ou supera o valor de 3.50, incrementase esta coa nota obtida
no curso da Biblioteca (Nota Biblio), avaliada sobre 1 punto e multiplicada polo indice de participacién global na materia:

Nota Final = (Nota A + Nota B + Nota C) + Nota Biblio * ip_materia

0 alumnado dispén na Telemateria de MooVi dun simulador de célculo de cualificaciéns.

Avaliacion Global (AG):

Aquel alumnado que non poida cumprir co método de Avaliacién Continua (AC) descrito poderd acollerse en prazo a unha
avaliacién Unica global, entendendo por tal a que se realiza nun sé acto académico, a cal podera incluir cantas probas sexan
necesarias para acreditar que o estudantado adquiriu a totalidade das competencias descritas na presente Guia Docente.

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

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

Bibliografia. Fontes de informacion

Basic Bibliography

Sears F.W., Zemansky M.W., Young H.D., Freedman R.A., Fisica universitaria, 12, Pearson Educacién, 2009
Beer, F.P.; Johnston, E.R.; Mazurek, D.F., Mecdnica vectorial para ingenieros, 10, McGraw-Hill, 2013
Complementary Bibliography

Burbano de Ercilla S., Burbano Garcia E., Garcia Mufiéz C., Problemas de Fisica, 27, Mira Editores, 2006
Bauer W., Westfall G., Fisica para ingenieria y ciencias, 2, McGraw-Hill, 2014

De Juana Sardén, J.M., Fisica General, 2, Pearson Prentice Hall, 2007

Tipler P.A., Fisica para las ciencias y la tecnologia, 6, Reverté, 2010

Recomendacidns
Subjects that continue the syllabus
Fisica: Fisica 11/V09G291V01107

Subjects that are recommended to be taken simultaneously
Mateméticas: Alxebra lineal/V09G291V01103
Matematicas: Célculo 1/V09G291V01104

Other comments
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Recoméndanse os seguintes cofiecementos previos: Cofiecementos basicos de alxebra trigonométrica, complexa e vectorial
asi como de célculo diferencial e integral de funciéns de variable real.

Recoméndase consultar a paxina de Proxectos de Fisica para seguir a nosa materia de Fisica 1, para empregala como
ferramenta de aprendizaxe autorregulada ou en actividades de Aprendizaxe Baseada en Proxectos:
http://www.clickonphysics.es/cms/

Paxina 17 de 193



IDENTIFYING DATA

Matematicas: Alxebra lineal

Subject Matematicas:
Alxebra lineal

Code V09G291V01103

Study Grao en Enxefaria

programme da Enerxia

Descriptors  ECTS Credits Choose Year Quadmester
6 Basic education 1 1c

Teaching Casteladn
language

Department Matemética aplicada Il

Coordinator Liz Marzan, Eduardo

Lecturers Liz Marzan, Eduardo

E-mail eliz@uvigo.es

Web

http://moovi.uvigo.gal

General 0 obxectivo principal desta materia é que o alumnado adquira competencias en cdlculo vectorial e matricial e
description algunhas das suas aplicaciéns, como formas cuadrdticas, sistemas de ecuaciéns lineais, espazos vectoriais e

diagonalizacién.

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 sla 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.

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.

B5

Coriecer 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.

C1

Capacidade para a resolucién dos problemas matematicos que poidan exporse na enxefieria. Aptitude para aplicar os
coflecementos sobre: lxebra lineal; xeometria; xeometria diferencial; calculo diferencial e integral; ecuaciéns
diferenciais e en derivadas parciais; métodos numéricos; algoritmica numérica; estatistica e optimizacion..

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 opinidéns ou situaciéns
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

Adquirir dominio das técnicas bdsicas da dlxebra lineal e do cdlculo matricial que son necesarias Al Bl Cl D5
noutras materias que debe cursar posteriormente na titulacién. A2 B4

A3 B5

Ad

A5
Manexar as operacions basicas do calculo matricial. Al Bl Cl D5

A2 B4

A3 B5

Ad

A5
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Coiiecer os conceptos basicos relacionados cos espazos vectoriais e as aplicacions lineais. Al Bl Cl1 D5

A2 B4
A3 B5
Ad
A5
Cofecer as propiedades dos espazos vectoriais con produto escalar. Al Bl Cl1 D5
A2 B4
A3  B5
Ad
A5

Manexar algunhas aplicaciéns da alxebra lineal: axustes de minimos cadrados, clasificacibnsde Al Bl Cl1 D5

formas cuadraticas. A2 B4
A3 B5
A4
A5
Cofiecer os métodos numéricos para resolver os sistemas de ecuacions lineais Al Bl Cl D5
A2 B4
A3 B5
Ad
A5
Contidos
Topic
Preliminares Estrutura de corpo. Nimeros complexos. Vectores e produto escalar.

Matrices e determinantes

Operaciéns con matrices. Trasposicidon de matrices. Forma graduada e
rango dunha matriz. Calculo da matriz inversa. Determinantes. Formas
cuadraticas.

Sistemas de ecuacions lineais

Expresién matricial. Conxuntos de soluciéns. Método de Gauss. Minimos
cadrados. Axuste.

Espazos vectoriais e aplicacidns lineais

Espazos e subespacios vectoriais. Independencia lineal. Bases e
dimensién. Bases ortonormais. Aplicacions lineais. Transformacions
ortogonais.

Diagonalizacion e funciéns de matrices

Célculo de autovalores e autovectores. Matrices diagonalizables.
Diagonalizacién ortogonal. Clasificacién de formas cuadraticas.
Descomposicién en valores singulares. Funcidns de matrices.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 30 58.5 88.5
Resolucién de problemas 20 39 59
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 0 profesorado expora os contidos tedricos da materia e exemplos ilustrativos
Resolucién de Resolveranse problemas e exercicios en clase e o alumnado terd que resolver exercicios similares.

problemas

Atencion personalizada

Methodologies Description

Leccién maxistral O profesorado atenderd as dubidas do alumnado persoalmente. Para todas as modalidades de
docencia, as sesidns de tutorizacidon poderan realizarse por medios telematicos (correo
electrénico, videoconferencia, foros de Moovi, ...) baixo a modalidade de concertacién previa.

Resolucién de problemas O profesorado atenderd as dibidas do alumnado persoalmente. Para todas as modalidades de
docencia, as sesidns de tutorizacién poderan realizarse por medios telematicos (correo
electrénico, videoconferencia, foros de Moovi, ...) baixo a modalidade de concertacién previa.

Avaliacion

Description

Qualification Training and
Learning
Results
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Resolucién de Realizaranse duas probas parciais durante o cuadrimestre (cada unha cun peso do 60 Al B1 C1 D5

problemas  30% da cualificacién). A2 B4
Resultados previstos na materia: Adquirir dominio das técnicas basicas da alxebra A3 B5
lineal e do calculo matricial que son necesarias noutras materias que debe cursar A4
posteriormente na titulacion, manexar as operacions basicas do calculo matricial, A5

cofiecer os métodos numéricos para a resolucién de sistemas de ecuacidns lineais,
cofiecer os conceptos basicos relacionados cos espazos vectoriais e as aplicacidns
lineais, cofiecer as propiedades dos espazos vectoriais con produto escalar,
manexar algunhas aplicaciéns da alxebra lineal: axustes de minimos cadrados,
clasificaciéns de formas cuadraticas

Resolucién de Realizarase un exame global ao final do cuadrimestre. 40 Al B1 C1 D5
problemas Resultados previstos na materia: Adquirir dominio das técnicas bdsicas da alxebra A2 B4
e/ou lineal e do calculo matricial que son necesarias noutras materias que debe cursar A3 B5
exercicios posteriormente na titulacién., manexar as operacions bdsicas do calculo matricial, A4

cofiecer os métodos numéricos para a resolucién de sistemas de ecuaciéns lineais, A5

cofiecer os conceptos bdsicos relacionados cos espazos vectoriais e as aplicaciéns
lineais, cofiecer as propiedades dos espazos vectoriais con produto escalar,
manexar algunhas aplicaciéns da alxebra lineal: axustes de minimos cadrados,
clasificaciéns de formas cuadraticas

Other comments on the Evaluation

PROBAS DE AVALIACION
A avaliacién do rendemento do alumno realizarase mediante dous tipos de probas:

PROBAS DE AVALIACION CONTINUA:
Duas probas escritas durante o cuadrimestre.

EXAME FINAL
Un exame final de toda a materia na primeira oportunidade (xaneiro) e na segunda (xufio/xullo) nas datas fixadas pola
Escola.

MODALIDADES DE AVALIACION

Habera dlas modalidades de avaliacién:

1.- AVALIACION CONTINUA: Cada proba escrita a metade do cuadrimestre supord un 30% e o exame final/recuperacién o
40%.

2.- AVALIACION GLOBAL: O exame final contara o 100%.

Nota: Realizarase un Unico exame final que serd o mesmo independentemente da modalidade de avaliacién aplicable en
cada caso.

Procedemento de eleccién da modalidade de avaliacién (continua/global):

0 alumnado ten dereito a elixir o sistema de avaliaciéon que mellor se adapte 4s sUas circunstancias. Nesta materia, a
eleccién podera realizarse en calquera momento, ainda que tefian superadas todas as probas de avaliacién continua.

METODOLOXIA DE AVALIACION POR DEFECTO

0 problema da eleccién por parte do alumnado dunha metodoloxia de avaliacién ou doutra maniféstase de forma mais
dramaética no caso de dous alumnos/as que realizan o exame final e, obtendo nela exactamente a mesma nota (por
exemplo, un 6), un/unha aproba por ter escolleu a avaliacién global e o/a outro/a non supera por optar pola avaliacién
continua e sé ter obtido un 4,2 sobre 10 na media das dlas probas de avaliacién continua.

Para paliar esta contradicién derivada da aplicacién da normativa, nesta materia computaranse dlas cualificaciéns para
cada alumno/a e a cada alumno/a asignarase a mais alta das duas.

FORMULA COMBINADA PARA A NOTA FINAL DE CURSO

No espirito do pardgrafo anterior, a cualificacién final da materia asignarase a todos os alumnos mediante a seguinte
férmula:

NF = maximo {0,6*NEC + 0,4*NEF, NEF + (1/20)*NEC*(10 - NEF)},

onde NEC é a media das duas probas de avaliacién continua (no rango 0-10) e NEF é a nota do exame final (tamén superior
a 10).

Bibliografia. Fontes de informacion

Basic Bibliography

David C. Lay, Algebra lineal y sus aplicaciones, 4, Pearson, 2012

David Poole, Algebra lineal. Una introduccién moderna, 3, Cengage Learning, 2011
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Gilbert Strang, Algebra lineal y sus aplicacione, 4, Thomson, 2007

Eduardo Liz, Apuntes de Algebra Lineal, 2020

Complementary Bibliography

Recomendacidns

Subjects that are recommended to be taken simultaneously

Matematicas: Calculo 1/V09G291V01104
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IDENTIFYING DATA

Matematicas: Calculo |

Subject Matematicas:
Calculo |

Code V09G291v01104

Study Grao en Enxefaria

programme da Enerxia

Descriptors  ECTS Credits Choose Year Quadmester
6 Basic education 1 1c

Teaching Castelan

language

Department Matematica aplicada Il

Coordinator Liz Marzan, Eduardo

Lecturers Liz Marzan, Eduardo

E-mail eliz@uvigo.es
Web http://moovi.uvigo.gal/
General O obxectivo que se persegue con esta asignatura é que o alumnado adquira o dominio das técnicas basicas do

description célculo diferencial nunha e varias variables reais e as stas aplicaciéns.

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 sla 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.

B4

Favorecer o traballo cooperativo, as capacidades de comunicacién, organizacién, planificacion 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.

B5

Coriecer 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.

C1

Capacidade para a resolucién dos problemas matematicos que poidan exporse na enxefieria. Aptitude para aplicar os
coflecementos sobre: dlxebra lineal; xeometria; xeometria diferencial; calculo diferencial e integral; ecuaciéns
diferenciais e en derivadas parciais; métodos numéricos; algoritmica numérica; estatistica e optimizacion..

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 opinidéns ou situaciéns
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

Cofiecer as técnicas basicas do cdlculo diferencial nunha e varias variables reais e as stas Al Bl Cl D5
aplicaciéns. A2 B4

A3 B5

Ad

A5
Cofiecer e manexar os operadores diferenciais usuais da fisica matematica. Al Bl Cl1 D5

A2 B4

A3 B5

Ad

A5
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Manexar as técnicas do calculo diferencial para a procura de extremos e a aproximacion localde A1 Bl Cl1 D5

funcions. A2 B4
A3 B5
Ad
A5
Cofecer algun programa informatico de calculo simbdlico e representacion grafica. Al Bl Cl1 D5
A2 B4
A3  B5
Ad
A5
Comprender os conceptos basicos do calculo diferencial nunha e varias variables. Al Bl Cl D5
A2 B4
A3 B5
A4
A5
Contidos
Topic
Preliminares Intervalos de nimeros reales e valor absoluto.
Funciéns dunha variable real.
Limites e continuidade de funciéns dunha Limite dunha funcién nun punto.
variable Continuidade.

Limites en infinito.

Célculo de limites.

Teorema dos valores intermedios e aplicacidns.
Derivacién de funciéns dunha variable O problema da tanxente.

Derivada dunha funcion.

Funcion derivada. Derivadas sucesivas.

Propiedades.

Derivacién implicita.

Regra de L'Hopital.

Estremos locais dunha funcién.

Estudo local da gréafica dunha funcién.

Polinomio de Taylor. Serie de Taylor.
Introducién as funciéns vectoriais Funciéns vectoriais dunha variable. Curvas.

Campos escalares e vectoriais. Curvas de nivel.

Nociéns basicas de topoloxia en R™n.
Continuidade e cdlculo diferencial de funciéns de Limites e continuidade de funciéns de varias variables.
varias variables Derivadas parciais e plano tanxente.

Diferenciabilidade.

Regra da cadea.

Derivacién implicita.

Vector gradiente e derivadas direccionais.

Derivadas parciais de orde superior.

Extremos locais e globais dun campo escalar.

Extremos condicionados. Multiplicadores de Lagrange.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 30 58.5 88.5
Resolucién de problemas 20 39 59
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
Leccion maxistral 0 profesorado expora os contidos tedricos da materia e exemplos ilustrativos
Resolucién de Resolveranse problemas e exercicios en clase e o alumnado terd que resolver exercicios similares.

problemas

Atencion personalizada
Methodologies Description

Paxina 23 de 193



Leccién maxistral 0 profesorado atenderd as dubidas do alumnado persoalmente. Para todas as modalidades de
docencia, as sesidns de tutorizacién poderan realizarse por medios telematicos (correo
electrénico, videoconferencia, foros de Moovi, ...) baixo a modalidade de concertacién previa.

Resolucién de problemas O profesorado atenderd as dibidas do alumnado persoalmente. Para todas as modalidades de
docencia, as sesiéns de tutorizacién poderan realizarse por medios telematicos (correo
electrénico, videoconferencia, foros de Moovi, ...) baixo a modalidade de concertacién previa.

Avaliacion
Description Qualification Training and
Learning
Results
Resolucién de Realizaranse duas probas parciais durante o cuadrimestre (cada unha cun peso 60 Al B1 C1 D5
problemas do 30% da cualificacion). A2 B4
Resultados previstos na materia: A3 B5
Cofiecer as técnicas basicas do célculo diferencial nunha e varias variables reais e A4
as slas aplicaciéns. Manexar as técnicas do cdlculo diferencial para a procura de A5
extremos e a aproximacion local de funciéns. Cofiecer os conceptos basicos do
calculo diferencial nunha e varias variables. Cofiecer a manexar os operadores
diferenciais usuais da fisica matematica. Cofiecer alguin programa informatico de
calculo simbdlico e representacion grafica
Resolucién de Realizarase un exame global ao final do cuadrimestre. 40 Al B1 C1 D5
problemas e/ouResultados previstos na materia: Cofiecer as técnicas basicas do calculo A2 B4
exercicios diferencial nunha e varias variables reais e as sUas aplicaciéns. Manexar as A3 B5
técnicas do célculo diferencial para a procura de extremos e a aproximacién local A4
de funciéns. Cofiecer os conceptos basicos do célculo diferencial nunha e varias A5

variables. Cofiecer a manexar os operadores diferenciais usuais da fisica
matemadtica. Cofiecer algln programa informatico de calculo simbdélico e
representacion grafica

Other comments on the Evaluation

PROBAS DE AVALIACION

A avaliacién do rendemento do alumno realizarase mediante dous tipos de probas:
PROBAS DE AVALIACION CONTINUA:

Duas probas escritas durante o cuadrimestre.

EXAME FINAL

Un exame final de toda a materia na primeira oportunidade (xaneiro) e na segunda (xufio/xullo) nas datas fixadas pola
Escola.

MODALIDADES DE AVALIACION
Haberd dias modalidades de avaliacién:

1.- AVALIACION CONTINUA: Cada proba escrita a metade do cuadrimestre supora un 30% e o exame final/remediativo o
40%.

2.- AVALIACION GLOBAL: O exame final contar o 100%.

Nota: Realizarase un Unico exame final que serd o mesmo independentemente da modalidade de avaliacién aplicable en
cada caso.

Procedemento de eleccién da modalidade de avaliacién (continua/global):

0 alumnado ten dereito a elixir o sistema de avaliacion que mellor se adapte 4s slas circunstancias. Nesta materia, a
eleccién podera realizarse en calquera momento, ainda que tefian superadas todas as probas de avaliacién continua.

METODOLOXIA DE AVALIACION POR DEFECTO

0 problema da eleccién por parte do alumnado dunha metodoloxia de avaliacién ou doutra maniféstase de forma mais
dramética no caso de dous alumnos/as que realizan o exame final e, obtendo nela exactamente a mesma nota (por
exemplo, un 6), un/unha aproba por ter escollido a avaliacién global e o/a outro/a non supera por optar pola avaliacién
continua e sé ter obtido un 4,2 sobre 10 na media das dlas probas de avaliacién continua.
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Para paliar esta contradicién regulamentaria, nesta materia computaranse duas cualificaciéns para cada alumno/a e a cada
alumno/a asignarase a mais alta das duas.

FORMULA COMBINADA PARA A NOTA FINAL DE CURSO

No espirito do pardgrafo anterior, a cualificacién final da materia asignarase a todos os alumnos mediante a seguinte
férmula:

NF = maximo {0,6*NEC + 0,4*NEF, NEF + (1/20)*NEC*(10 - NEF)},

onde NEC é a media das duas probas de avaliacién continua (no rango 0-10) e NEF é a nota do exame final (tamén superior
a 10).

Bibliografia. Fontes de informacion

Basic Bibliography

Marsden, Jerrold y Tromba, Anthony, Calculo vectorial, 52 edicidn, Pearson, 2004
Stewart, James, Calculo. Conceptos y contextos, 42 edicién, Thomson, 2010
Rogawski, Jon, Calculo: varias variables, 22 edicién, Reverte, 2012

Complementary Bibliography

Larson, Ron y Edwards, Bruce, Calculo I, 92 edicién, McGraw Hill, 2010

Larson, Ron y Edwards, Bruce, Calculo I, 92 edicién, McGraw Hill, 2010

Eduardo Liz, Apuntes de calculo diferencial en una y varias variables reales, 2020

Recomendacidns

Subjects that are recommended to be taken simultaneously
Mateméticas: Alxebra lineal/V09G291V01103
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IDENTIFYING DATA

Chemistry: Chemistry

Subject Chemistry:
Chemistry

Code V09G291V01105

Study Grado en

programme Ingenieria de la
Energia

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

Teaching #EnglishFriendly
language Spanish

Depa

rtment

Coordinator Alvarez Alvarez, Maria Salomé

Lecturers Alvarez Alvarez, Maria Salomé

Gomez Costas, Elena
Montenegro Vazquez, lvan
Vecino Bello, Xanel

Yafiez Diaz, Maria Remedios

E-mail msaa@uvigo.es
Web http://https://moovi.uvigo.gal/
General The matter provides to students of first course of engineering the bases of the Chemistry that will be useful in

description the development of his future profession. English Friendly subject: International students may request from the

teachers: a) materials and bibliographic references in English, b) tutoring sessions in English, ¢) 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.

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.

c5

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

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 concepts of Chemistry Al C5
A5
To understand how the scientific knowledge interacts with technolgy in accordance with the A3 B3 D5
society characteristics and needs at any moment B4
B5

To know how to evaluate the information coming from different sources in order to make the own A2
opinion that will ultimately allow the student to critically respond about technological problems A4
related to Chemistry
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Contents

Topic

Subject 1. Atomic structure, chemical Ibonds and 1. Atomic number, atomic mass, isotopes. Electronic configuration.

states of aggegation

Principle of Exclusion of Pauli, Principle of Aufbau, Rule of Hund, periodic

Table of the elements
. Inter and intramolecular bonds
. States of aggregation

Subject 2. Chemical and thermodynamic
equilibrium in the engineering

. Chemical equilibrium
. Enthalpy, entropy and free energy
. Equilibrium constant
. Le Chatelier principe

Subject 3. Acid-base equilibrium in the

engineering

. Definition of acid and base. Theory of Bronsted and Lowry
. Strength of acids and bases. Concept of pH

. Buffer solutions

4 Hydrolysis.

WNRPRPWUNRIWN

Subject 4. Solubility equilibrium in the 1. Solubility and solubility product
engineering 2. Factors affecting solubility. Fractional Precipitation
3. Sparingly soluble salts
4. Influence of pH in the solubility equilibrium
Subject 5. Electrochemical processes 1. Concepts of oxidation
2. Electrochemical cells: basic concepts and redox potential.
3. Nernst equation
Subject 6. Kinetical chemistry in the engineering 1. Reaction rate and kinetic constat
2. Determination of the Rate Equation: Initial rate method. Integrated Rate
Laws
3. Factors affecting the reaction rate. Catalysts.
Subject 7. Industrial processes of organic 1. Petrochemical. Foundations of a refinery
chemistry 2. Biofuels
Planning
Class hours Hours outside the Total hours
classroom
Lecturing 25 40 65
Problem solving 9 40.5 49.5
Laboratory practical 10 5 15
Case studies 6 12 18
Objective questions exam 1 0 1
Problem and/or exercise solving 1 0 1
Self-assessment 0.5 0 0.5

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

Methodologies

Description

Lecturing

Presentation of the most relevant concepts of the subject from the point of view of the engineering

by the lecturer

Problem solving

A series of problems will be proposed to the students, some of them will be solved during the
classroom hours and the other should be carried out autonomously

Laboratory practical

Laboratory practises will be performed by the students to reinforce in an empirical manner the
main concepts tackled during the masterclasses

Case studies

The students will develop different practical cases where they can check the real utility of the
theoretical concepts tackled during the masterclasses

Personalized assistance

Methodologies

Description

Lecturing

Any doubt can be solved, individually or in groups, during tutorship. Likewise, the students will be
able to do queries through telematic means (email, videoconference, Moovi forums, ...) after a
previous request to the lecturer

Problem solving

Any doubt can be solved, individually or in groups, during tutorship. Likewise, the students will be
able to do queries through telematic means (email, videoconference, Moovi forums, ...) after a
previous request to the lecturer

Laboratory practical

Any doubt can be solved, individually or in groups, during tutorship. Likewise, the students will be
able to do queries through telematic means (email, videoconference, Moovi forums, ...) after a
previous request to the lecturer
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Case studies Any doubt can be solved, individually or in groups, during tutorship. Likewise, the students will be
able to do queries through telematic means (email, videoconference, Moovi forums, ...) after a
previous request to the lecturer

Assessment

Description Qualification Training and
Learning
Results
Laboratory practical The students will deliver the answers to the questions posed in each practice. 15 A3 B3 C5
The students will have to be able to organise, schedule and develop work in B4
team, accepting the own responsibilities
of the multilingual and multidisciplinary work.Likewise, the students will carry
out a field trip during which they will perform sampling tasks and prepare the
corresponding report. Expected results from this subject: To understand the
basic concepts of Chemistry. To know how to evaluate the information coming
from different sources in order to make the own opinion that will ultimately
allow the student to critically respond about technological problems related to
Chemistry
Case studies The students will develop different practical cases where they will check the 10 A4 B3 C5 D5
real utility of the theoretical concepts tackled during the masterclasses A5 B4
The practical cases will be developed in group and the students will have to B5
deliver a report one week after finishing the session guided by the lecturer.
Expected results from this subject:
To understand the basic concepts of Chemistry.
To know how to evaluate the information coming from different sources in
order to make the own opinion that will ultimately allow the student to
critically respond about technological problems related to Chemistry
Objective questions A global proof will be carried out comprising short answers for the evaluation 20 Al B3 C5
exam of the competencies included in the subject that will be carried out at the A2
official date. Expected results from this subject: To understand the basic
concepts of Chemistry.
To know how to evaluate the information coming from different sources in
order to make the own opinion that will ultimately allow the student to
critically respond about technological problems related to Chemistry
Problem and/or Different problems will be given to the students in order to apply the 20 A4 D5
exercise solving theoretical concepts dealt with during the development of the subject in the A5
official date of the exam. Expected results from this subject: To understand
the basic concepts of Chemistry. To understand how the scientific knowledge
interacts with technolgy in accordance with the society characteristics and
needs at any moment
Self-assessment At the end of each block of topics, the teacher will carry out written tests 35 A5 B5 D5
where students will be able to analyze the degree of achievement of the
partial objectives. Expected results from this subject: To understand the basic
concepts of Chemistry.

Other comments on the Evaluation

1.- Considerations on continuous evaluation: Students may waive the continuous assessment system within the period set
on the day of presentation of the subject. A minimum of 5 points out of 10 must be attained in each of the aspects
considered for the assessment

2.- Considerations on the second chance: The qualification will be based solely on the evaluation of a final exam, which may
include questions addressing laboratory practices and case studies. To pass the subject it will be necessary to achieve a
score of more than 5 points out of 10.

3.- Considerations on the global evaluation: Students must achieve a minimum of 50% of the maximum grade to pass the
subject in all the evaluation methodologies considered (laboratory practices, case studies, self-assessment tests and
examination of objective questions and problem solving). Those students who have renounced the continuous evaluation
must take a single exam on the date officially established in the EME calendar where the contents covered in all the
aforementioned methodologies will be evaluated.

Exam calendar. Check/consult updates on the center's website:

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

Sources of information
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Basic Bibliography

R.H. Petrucci y col., Quimica General, Prentice Hall, 2017

R. Chang, Quimica, McGraw Hill, 2013

M.R. Ferndndez y J.A. Fidalgo, 1000 Problemas de Quimica General, Everest, 1997
Complementary Bibliography

L.S. Brown y T.A. Holime, Chemistry for engineering students, Brooks Cole Cengage Learning, 2018
M.A. Ramos Carpio, Refino de Petréleo, Gas Natural y Petroquimica, UPM, 1997

Recommendations

Subjects that are recommended to be taken simultaneously
Mathematics: Calculus 1/V09G291V01104
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IDENTIFYING DATA

Empresa: Direccion e xestién

Subject Empresa:
Direccidn e xestion
Code V09G291V01106
Study Grao en Enxefaria
programme da Enerxia
Descriptors  ECTS Credits Choose Year Quadmester

6 Basic education 1 2C

Teaching Casteldn
language Galego

Department Organizacién de empresas e marketing

Coordinator Bellas Rivera, Roberto

Lecturers Bellas Rivera, Roberto

E-mail rbellas@uvigo.es
Web http://moovi.uvigo.gal/
General 0 obxectivo principal desta materia é ofrecer unha visién preliminar e introdutoria, de caracter teérico-

description  practico, da natureza e funcionamento das organizacidns empresariais e da sua relacién co medio.

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.

B4 Favorecer o traballo cooperativo, as capacidades de comunicacién, organizacién, planificacién e aceptacion 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.

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.

C6 Conecemento adecuado do concepto de empresa, marco institucional e xuridico da empresa. Organizacion e xestién de
empresas.

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

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 situaciéns
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
Adquirir técnicas para realizar un analisis de la empresa y de su entorno. Al Bl Cé6 D2
A2 B3 D5
A3 B4
Ad B5
A5
Coifiecer os conceptos fundamentais da organizacion e xestién de empresas. Al Bl C6 D2
A2 B3 D5
A3 B4
Ad B5
A5
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Dominar as principais técnicas dispofiibles na actualidade para a andlise e as decisiéns no ambito A1 Bl C6 D2

das operacions. A2 B3
A3 B4
A4  B5
A5
Comprender a estrutura econémico-financeira da empresa e o concepto de equilibrio econémico- A1 Bl C6 D2
financeiro. A2 B3 D5
A3 B4
A4  B5
A5
Cofiecer as principais fontes de financiamento da empresa e aplicar criterios de seleccién de Al Bl C6 D2
investimentos. A2 B3
A3 B4
A4  B5
A5
Cofiecer o papel da empresa no &mbito da actividade econémica. Al Bl C6 D2
A2 B3 D5
A3 B4
A4  B5
A5
Adquirir habilidades sobre os procesos que afectan & xestién empresarial. Al Bl C6 D2
A2 B3 D5
A3 B4
Ad B5
A5
Contidos
Topic
Tema 1: A EMPRESA O concepto de empresa.

A empresa como sistema.
Os subsistemas da empresa.
A figura do empresario.
Empresa e contorna.
Os obxectivos da empresa.
Formas e clases de empresas.
A funcién financeira.
Tema 2: O SISTEMA FINANCIEIRO (I). ESTRUTURA A anélise econédmica-financeiro da empresa.
ECONOMICO-FINANCIEIRA DA EMPRESA Equilibrio econémico-financeiro.
Anélise do Balance de Situacion.
Fontes de financiamento da empresa.
Ratios financeiros.

Tema 3. O SISTEMA FINANCEIRO (ll). Introducidn ao sistema financeiro.
FINANCIAMENTO Interese e desconto.
Rendas.

Operaciéns bancarias de pasivo.
Operaciéns bancarias de activo.
Produtos financeiros.

Tema 4. O SISTEMA FINANCEIRO (lII). Concepto de Investimento Tipos de Investimento Métodos de Seleccién de
INVESTIMENTO Investimentos
Tema 5. O SISTEMA DE PRODUCION Introducién

Eficiencia e produtividade
Investigacion, desenvolvemento e innovacién (I+D+i)
Concepto e clasificacién de custos
Sistemas de custos
O limiar de rendibilidade
Xestion de inventarios
Tema 6: O SISTEMA DE COMERCIALIZACION Introducién
As ferramentas de marketing: "Marketing Mix":
Produto, prezo, distribucién e comunicacion.
Tema 7: O SISTEMA DE ADMINISTRACION Os compofientes do sistema de administracién
0 sistema de direccion
O sistema humano
O sistema cultural
0 sistema politico

Planificacion
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Class hours Hours outside the Total hours
classroom
Leccion maxistral 15 27.5 42.5
Resolucién de problemas 35 70 105
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

e/ou directrices dun traballo, exercicio ou proxecto a desenvolver polo estudante.

Exposicién por parte do Profesor dos contidos sobre a materia obxecto de estudo, bases tedricas

Resolucién de

problemas

Actividade na que se formulan problemas e/ou exercicios relacionados coa materia. O alumno debe

desenvolver as soluciéns adecuadas ou correctas mediante a ejercitacién de rutinas, a aplicacién
de férmulas ou algoritmos, a aplicacién de procedementos de transformacién da informacién
dispofiible e a interpretacién dos resultados. Adéitase utilizar como complemento dunha leccién

maxistral.

Atencion personalizada

Methodologies

Description

Leccidon maxistral

Exposicién por parte do profesorado de contidos sobre a materia dunha maneira mais especifica.

Para todas as modalidades de docencia, as sesidns de titorizacion poderan realizarse por medios
telematicos (correo electrénico, videoconferencia, foros de Moovi) baixo a modalidade de

concertacién previa.

Resolucién de problemas Para todas as modalidades de docencia, as sesidns de titorizacidon poderan realizarse por medios
telematicos (correo electrénico, videoconferencia, foros de Moovi,...) baixo a modalidade de

concertacién previa.

Avaliacion
Description QualificationTraining and
Learning
Results
Leccién Avalianse os contidos tedricos impartidos en aula. Resultados previstos na materia: 40 A1B1C6D2
maxistral ~ Cofiecer que é a empresa, que clases de empresas existen e cales son o0s seus A2B3 D5
obxectivos. Adquirir técnicas para realizar un analisis de la empresa y de su entorno. A3 B4
Cofiecer os conceptos fundamentais da organizacién e xestiéon de empresas. Dominar A4 B5
as principais técnicas dispofibles na actualidade para a anélise e as decisiéns no A5
ambito das operaciéns. Comprender a estrutura econémico-financeira da empresa e o
concepto de equilibrio econédmico-financeiro. Cofiecer as principais fontes de
financiamento da empresa e aplicar criterios de seleccién de investimentos. Cofiecer o
papel da empresa no ambito da actividade econémica. Adquirir habilidades sobre os
procesos que afectan & xestién empresarial.a la gestién empresarial.
Resolucién Avaliarase a resolucién de casos practicos ou problemas baseados na teoria. 60 A1B1C6D2
de Resultados previstos na materia: Cofiecer que é a empresa, que clases de empresas A2B3 D5
problemas existen e cales son os seus obxectivos. Adquirir técnicas para realizar un analisis de la A3 B4
e/ou empresa y de su entorno. Cofiecer os conceptos fundamentais da organizacién e A4 B5
exercicios  xestién de empresas. Dominar as principais técnicas dispofiibles na actualidade para a A5

analise e as decisidons no ambito das operaciéns. Comprender a estrutura econémico-
financeira da empresa e o concepto de equilibrio econémico-financeiro. Cofiecer as
principais fontes de financiamento da empresa e aplicar criterios de seleccién de
investimentos. Cofiecer o papel da empresa no ambito da actividade econdémica.
Adquirir habilidades sobre os procesos que afectan & xestién empresarial.a la gestién
empresarial.

Other comments on the Evaluation

1. AVALIACION CONTINUA

A cualificacién final no sistema de avaliacién continua determinarase através das seguintes probas e actividades:

e Duas probas parciais planificadas e desenvolvidas ao longo do periodo formativo vencellado a materia, tanto nas
clases de teoria como nas de practicas. Cada unha delas supora o 30% da cualificacién final da asignatura.

e Examefinal. Este realizarase nadata establecida polo Centro na planificacién académica e supora o 40%

dacualificacidn final da materia.

e Serd imprescindible para superar a asignatura polo sistema de avaliacién continua, entregar o 75% das practicas
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realizadas ao longo do cuadrimestre

2. AVALIACION GLOBAL Para os/as estudantes que opten por este sistema de avaliacién, a cualificacién final serd a obtida
nunha proba global que se realizard na data establecidapolo Centro na planificaciéon académica. Este exame dard a
posibilidade de obtero 100% da cualificacién.

3. CONVOCATORIA EXTRAORDINARIA DE XULLO

Nesta oportunidade aplicaranse os criterios de avaliacién establecidos nosapartados anteriores en funcién do sistema de
avaliacidn elixido polo/aalumno/a.

Bibliografia. Fontes de informacion

Basic Bibliography

Andrés Sudrez Sudrez, Decisiones éptimas de inversidn y financiacion de la empresa, Pirdmide, 2005
Carmen Ortega/ Francisco Paéz, Productos y servicios financieros y de seguros basicos., Algaida, 2006
Quintin Martin/ M2 Teresa Santos/Yanira del Rosario, Investigacion Operativa, Person Prentica Hall, 2005
Francisco Mochén/ Rafael Isidro, Diccionario de términos financieros y de inversion., McGraw Hill, 2006
Juan Gémez Aparicio y otros, Productos y servicios financieros, Pirdmide, 2005

Complementary Bibliography

Recomendacidns

Subjects that it is recommended to have taken before
Mateméticas: Alxebra lineal/V09G291V01103

Other comments
0 alumnado debe ter unhas nocidns de alxebra lineal.
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IDENTIFYING DATA

Physics: Physics Il

Subject Physics: Physics Il

Code V09G291V01107

Study Grado en

programme Ingenieria de la
Energia

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

Teaching #EnglishFriendly
language Spanish

Galician

Department

Coordinator Vézquez Dorrio, José Benito

Lecturers Rodriguez Garcia, Brais

Véazquez Dorrio, José Benito
Vijande Lépez, Javier

E-mail bvazquez@uvigo.es
Web http://www.clickonphysics.es/
General Physics 2 is a fundamental subject that consists of 6 ECTs and that has a clear bridging function that adapts

description the knowledge in Physics with which students theoretically enter the School of Mining and Energy Engineering.

Likewise, the contents of the subject, balanced in terms of theoretical and practical aspects, serve as a focus
and reference for a large part of the scientific-technological subjects of the Degree. Some of the credits of the
subject address more specific content required to provide a broad base of knowledge that allows an
appropriate development in today's highly technical world, facilitating the subsequent acquisition of the
necessary theoretical-practical skills and abilities related to professional performances with a global approach
within the field of engineering and with a specific focus for graduates of the School of Mining and Energy
Engineering. This subject has as a specific competence the understanding and mastery of the basic concepts of
the general laws of Optics and Electromagnetism and their application to solve engineering problems. English
Friendly subject: International students may request from the teachers: a)

resources 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.

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.

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.

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

Understand the basics of Electromagnetism.

Know the fundamentals of the experimental process used when working with Electromagnetism. Al Bl C4 D5

Results

Al Bl C4 D5
A2 B3

A3 B4

A4 B5

A5

A2 B3

A3 B4

A4 B5

A5

Develop practical solutions to phenomena and problem-situations of everyday reality ingeneral Al Bl C4 D5

and Electromagnetism in particular. A2 B3

A3 B4

A4  B5

A5
Understand that scientific knowledge arises from a process of elaboration in interaction with Al Bl C4 D5
technology and linked to the characteristics and needs of society at each historical moment. A2 B3

A3 B4

Ad B5

A5

Know how to evaluate information from different sources in order to form one's own opinionandto A1 Bl C4 D5
be able to express oneself critically on current scientific and technological problems related to A2 B3

electromagnetism. A3 B4
A4 B5
A5

Contents

Topic

NATURE AND PROPAGATION OF LIGHT

Nature of light. Fermat's Principle. Reflection and refraction of the light.
Total reflection: Angle limit.

OPTICAL SYSTEMS

Dioptria: spherical and flat. Lateral magnification.

OPTICAL INSTRUMENTS: LENS

Spherical lenses. Thin lenses. Ray tracing. The eye as an optical
instrument.

ELECTROSTATICS. THE ELECTRICAL FIELD IN
VACUUM

Electric charge. Conductors and insulators. Coulomb's law. Electric field.
Gauss's law. Electric field in a conductor. Capacitors. The electric dipole:
Actions of the electric field on a dipole.

ELECTROSTATICS. THE ELECTRICAL FIELD IN
DIELECTRICS

Polarisation vector. Polarisation charges.

ELECTROSTATIC ENERGY

Introduction. Potential energy of a group of point charges. Energy of a
charged capacitor.

DIRECT CURRENT

Electric current. Current intensity. Current density. Ohm's Law. Joule's Law.
Electric generator. Electromotive force. Direct current circuits. Kirchhoff's
Law.

MAGNETOSTATICS. THE MAGNETIC FIELD IN
VACUUM

Magnetic force on a moving charge. Magnetic induction. Actions of the
magnetic field on a linear conductor through which an electric current is
flowing. Biot and Savart's Law. Ampere's Law of Circulation. Magnetic flux.

MAGNETOSTATICS. THE MAGNETIC FIELD IN
MATERIAL MEDIA

Magnetisation of matter. The magnetic field strength vector. Magnetic
susceptibility and permeability. Ferromagnetism.

TIME-DEPENDENT ELECTROMAGNETIC FIELDS

Faraday's law of induction and Lenz's law. Mutual induction. Self-induction.

ALTERNATING CURRENT

RMS value of a periodic function. RLC series circuit. Reactance.
Impedance. Resonance. Power in alternating current circuits. Alternating
current circuits. Complex formulation.

ELECTROMAGNETIC WAVES

Ampere's Generalized Law. Maxwell's equations. Electromagnetic
spectrum.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 25 32.5 57.5
Problem solving 10 15 25
Laboratory practical 10 10 20
Seminars 2.5 2.5 5
Seminars 2.5 17.5 20
Problem and/or exercise solving 1 8 9
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Problem and/or exercise solving 1 8 9

Report of practices, practicum and external practices 0.5 4 4.5

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

Methodologies

Description

Lecturing

Presentation of the subject contents by the lecturer. Performing teaching experiments. Flipped
classroom.

Problem solving

Approach, analysis, resolution and debate of a problem or exercise related with the topics of the
subject

Laboratory practical

Practical application of the theory of a field of knowledge in a specific context. Practical exercises
through the various laboratories.

Seminars

Time reserved by each lecturer to address and resolve the doubts of the students with the function
of guiding and guiding the learning process

Seminars

In-depth work on a topic. Expansion and relation of the contents given in the magisterial sessions.
Project Based Learning.

Personalized assistance

Methodologies

Description

Seminars

Time reserved by each teacher to address and resolve the doubts of the students. The attention can
be individual or in small groups, according to the nature of the attention and normally takes place in
the teacher's office or in the classroom if necessary. In these activities, the teacher's role is to guide
and guide the learning process of the students and help them to successfully carry out the
corresponding autonomous work. The teachers indicate the place, day and time for this personalized
attention in the first days of class and can be consulted in the "PROFESORADOQ" section of the
center's website: http://minaseenerxia.uvigo.es/es/ . For all teaching modalities, tutoring sessions
may be carried out by telematic means (email, videoconference, Moovi forums, ...) after prior
consultation.

Seminars

In specific seminar sessions, the teaching staff monitors the work of each group, providing the
necessary material for its completion when the students cannot get it. The resolution of doubts is
carried out in these seminar sessions and in the group tutoring hours. For all teaching modalities,
tutoring sessions may be carried out online (email, videoconference, Moovi forums, ...) after prior
consultation

Laboratory practical

Laboratory practices are carried out in groups under the supervision of the teaching staff. The
resolution of doubts is carried out during each laboratory practice session and, later, if the students
require it, during the tutoring hours individually or in groups. For all teaching modalities, tutoring
sessions may be carried out online (email, videoconference, Moovi forums, ...) after prior
consultation.

Problem solving

The resolution of doubts is carried out during the seminar sessions and during the tutoring hours
individually. For all teaching modalities, tutoring sessions may be carried out online (email,
videoconference, Moovi forums, ...) after prior consultation.

Lecturing The resolution of doubts is carried out during the tutoring hours individually or in groups. For all
teaching modalities, tutoring sessions may be carried out online (email, videoconference, Moovi
forums, ...) after prior consultation.

Tests Description

Report of practices,
practicum and
external practices

The reports of laboratory practices are carried out individually or in groups following the instructions
of the teaching staff. The resolution of doubts is carried out during the hours of the laboratory
practices or during the hours of tutorials. For all teaching modalities, tutoring sessions may be
carried out online (email, videoconference, Moovi forums, ...) after prior consultation.

Problem and/or
exercise solving

The resolution of doubts is carried out during the seminar sessions and during the tutoring hours
individually. For all teaching modalities, tutoring sessions may be carried out online (email,
videoconference, Moovi forums, ...) after prior consultation.

Problem and/or
exercise solving

The resolution of doubts is carried out during the tutoring hours individually or in groups. For all
teaching modalities, tutoring sessions may be carried out online (email, videoconference, Moovi
forums, ...) after prior consultation.

Assessment
Description QualificationTraining and
Learning
Results
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Lecturing  Written exam of 8 short answer questions. EXPECTED RESULTS FROM THIS SUBJECT: 35 A1 B1C4D5
Understand the basics of Electromagnetism. Develop practical solutions to phenomena A2 B3
and problem-situations of everyday reality in general and Electromagnetism in A3 B4
particular. Know how to evaluate information from different sources in order to form A4 B5
one's own opinion and to be able to express oneself critically on current scientific and A5
technological problems related to electromagnetism.

Problem Written exam of 4 exercises. EXPECTED RESULTS FROM THIS SUBJECT: Understand the 35 Al B1 C4 D5

solving basics of Electromagnetism. Develop practical solutions to phenomena and problem- A2 B3
situations of everyday reality in general and Electromagnetism in particular. Know how A3 B4
to evaluate information from different sources in order to form one's own opinion and A4 B5
to be able to express oneself critically on current scientific and technological problems A5
related to electromagnetism. Understand that scientific knowledge arises from a
process of elaboration in interaction with technology and linked to the characteristics
and needs of society at each historical moment.

Laboratory Laboratory report. EXPECTED RESULTS FROM THIS SUBJECT: Understand the basics of 15 Al B1 C4 D5

practical  Electromagnetism. Develop practical solutions to phenomena and problem-situations A2 B3
of everyday reality in general and Electromagnetism in particular. Know how to A3 B4
evaluate information from different sources in order to form one's own opinion and to A4 B5
be able to express oneself critically on current scientific and technological problems A5
related to electromagnetism. Understand that scientific knowledge arises from a
process of elaboration in interaction with technology and linked to the characteristics
and needs of society at each historical moment.

Seminars  Work report. EXPECTED RESULTS FROMTHIS SUBJECT: Develop practical solutions to 15 Al B1 C4 D5
phenomena and problem-situations of everyday reality in general and A2 B3
Electromagnetism in particular. Know how to evaluate information from different A3 B4
sources in order to form one's own opinion and to be able to express oneself critically A4 B5
on current scientific and technological problems related to electromagnetism. A5

Understand that scientific knowledge arises from a process of elaboration in
interaction with technology and linked to the characteristics and needs of society at
each historical moment.

Other comments on the Evaluation

1.- Two Continuous Assessment (CA) opportunities are proposed:

a) First CA opportunity (at the end of the term). In order to facilitate a continuous evaluation during the term, one or two
voluntary partial exams will be carried out (with contents of the Theory (T) master sessions and those of resolution of
exercises/Problems (P)), which, if approved, will release the corresponding contents out of the final written exam of the First
opportunity. To pass these voluntary partial exams it is necessary to obtain a minimum grade of 3.50 in the written exams (T
and P) and an average (0.5%(T+P)) equal to or greater than 5. Each voluntary partial exam represents a 35% of the subject
grade. Other weekly Voluntary Theory Tests (PVT) or Voluntary Problems Tests (PVP) only increase the final grade if a
minimum average grade of 3.50 is reached in the written exams (T and P). Attendance to Group B (SB) and Group C (SC)
sessions is compulsory, so the grade obtained in the Seminar Work Report/Physics Project (PF) and in the Laboratory Report
will be weighted by taking into account the assistance to laboratory practices (L). The grade can be increased if Voluntary
Laboratory Tests are undertaken (PVL).

b) Second opportunity CA (July). The values obtained previously in the following assessables are maintained: PVT, PVP, PVL,
SB, SC, PF and L. The written exam now consists of 4 exercises and 8 short-answer questions and assumes as a whole, as in
the First opportunity EC, 70% of the final mark.

In both EC opportunities the Final Note is obtained by the following formula:

Final Score = Score A + Score B + Score C

Score A = [(T + PVT) + (P + PVP)] * 0.35

Note B = (L + PVL) * SB * 0.15

Note C = (PF + PVL) * SC * 0.15

T1, T2: Theory grade for blocks 1 (Optics, Electric Field) and 2 (DC, Magnetic Field, Induction and AC), respectively

P1, P2: note of Problems for blocks 1 (Optics, Electric Field) and 2 (DC, Magnetic Field, Induction and AC), respectively

T: average of the theory grades: 0.5%(T1+T2)

P: mean of the problem scores: 0.5%(P1+P2)

Paxina 37 de 193



T + PVT: the PVT note is added if both P and T are equal to or exceed 3.50 points
P + PVP: the PVP note is added if both P and T are equal to or exceed 3.50 points
L: average mark of the 5 laboratory practices

SB: attendance at sessions B (SB = number of sessions attended/5)

L + PVL: the PVL note is added if L is equal to or exceeds 3.50 points

PF: Physics Project note

SC: attendance at C sessions (SC = number of sessions attended/3)

PF + PVL: the note of the PVL is added if PF equals or exceeds 3.50 points

The students have a simulator for calculating qualifications in MooVi platform.
2.- Global Assessment (GA):

Those students who cannot comply with the continuous assessment (CA) method described above may apply for a single
global assessment, understood as that which is carried out in a single academic act, which may include as many tests as are
necessary to accredit that the student has acquired all the competences described in the this Teaching Guide.

Exam schedule. Verify/consult updates on the center's website: http://minaseenerxia.uvigo.es/gl/docencia/exames

Sources of information

Basic Bibliography

Sears, F.W.; Zemansky, M.W.; Young, H.D.; Freeman, R.A., Fisica Universitaria, 12, Pearson Educacién, 2009
Tipler P.A., Fisica para las ciencias y la tecnologia, 6, Reverté, 2010

Complementary Bibliography

Burbano de Ercilla, S.; Burbano Garcia, E.; Garcia Muiioz, C., Problemas de Fisica, 27, Mira Editores, 2006
Bauer, W.; Westfall, G., Fisica para Ingenieria y Ciencias, 2, McGraw-Hill, 2014

De Juana Sardén, J.M., Fisica General, 2, Pearson Prentice Hall, 2007

Recommendations

Subjects that continue the syllabus

Circuits and Electrical Machines/V09G291V01201
Electronic Technology/V09G291V01208

Subjects that are recommended to be taken simultaneously
Mathematics: Calculus 11/V09G291V01109

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

Mathematics: Linear algebra/V09G291Vv01103

Mathematics: Calculus 1/V09G291V01104

Other comments

The following previous knowledge is recommended: Basic knowledge of trigonometric, complex and vector algebra, as well
as differential and integral calculus of functions of real variables.

Physics Projects webpage is recommended to be consulted to follow up on our Physics 2 gamified subject, to be used as a
self-regulated learning tool or in Project-Based Learning activities: http://www.clickonphysics.es/cms/

Videos of the YouTube channel are recommended to be followed in our Physics 2 gamified subject, to be used as a self-
regulated learning tool or in Flipped Classroom activities: https://www.youtube.com/@josebenitovazquezdorrio3566

The own audios of the Spotify channel are recommended to be listened to to follow our Physics 2 gamified subject, to be
used as a self-regulated learning tool or in Flipped Classroom activities:
https://podcasters.spotify.com/pod/show/josebenitovazquezdorrio
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IDENTIFYING DATA

Matematicas: Estatistica

Subject Matematicas:
Estatistica

Code V09G291v01108

Study Grao en Enxefaria

programme da Enerxia

Descriptors  ECTS Credits Choose Year Quadmester
6 Basic education 1 2C

Teaching Castelan

language Inglés

Department Estatistica e investigacion operativa

Coordinator Saavedra Gonzélez, Maria Angeles

Lecturers Saavedra Gonzéalez, Maria Angeles

E-mail saavedra@uvigo.es

Web

http://moovi.uvigo.gal/

General Nesta materia introdlcense os principais modelos de estatistica aplicados na enxefiaria, co software
description  correspondente.

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.

B4 Favorecer o traballo cooperativo, as capacidades de comunicacién, organizacién, planificacién e aceptacion 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.

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.

C3 Cofiecementos basicos sobre o uso e programacion dos computadores, sistemas operativos, bases de datos e
programas informaticos con aplicacién en enxefieria.

C8 Comprensidon dos conceptos de aleatoriedade dos fenémenos fisicos, sociais e econdmicos, asi como de incerteza.

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

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
Comprender os aspectos basicos da Estatistica e do manexo de datos. C3 D2
C8
Cofiecer o proceso experimental utilizado cando se traballa con fenémenos aleatorios. A2 Bl C8 D2
A3 B5
A5
Dominar as técnicas actuais dispofiibles para a andlise de control de procesos e fiabilidade de Al B4 (C3 D2
compofientes. A5 B5
Afondar nas técnicas de modelizacién de fenémenos aleatorios e predicién de variables. A3 B3 C8 D2
A5 B5 D5
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Adquirir habilidades no u

so de programas informaticos con aplicacién en enxefiaria. B3 C3 D2

B4 D5
B5
Adquirir habilidades sobre o proceso de andlise de datos espaciais. Al Bl C8 D2
A2 B4 D5
A3
Ad
A5
Contidos
Topic
Probabilidade Definicién de probabilidade. Propiedades
Probabilidade condicionada. Teorema de Bayes
Variables aleatorias Variables aleatorias discretas
Variables aleatorias continuas
Teorema central do limite
Simulacion
Inferencia estatistica Estimacién puntual
Intervalos de confianza
Contrastes de hipotesis
Estatistica espacial Regresién
Andlise estrutural e predicién
Planificacion
Class hours Hours outside the Total hours
classroom
Leccién maxistral 8 16 24
Resolucién de problemas 22 38 60
Practicas con apoio das TIC 20 36 56
Exame de preguntas de desenvolvemento 2.5 7.5 10

*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

Leccidon 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.

Resolucién de
problemas

Actividade na que se formulan problemas e/ou exercicios relacionados coa materia. O alumnado
debe desenvolver as soluciéns adecuadas ou correctas mediante a exercitacién de rutinas, a
aplicacién de férmulas ou algoritmos, a aplicacion de procedementos de transformacion da
informacién disponible e a interpretacion dos resultados. Additase empregar como complemento da
leccion maxistral.

Practicas con apoio das
TIC

Actividades de aplicacién dos cofiecementos a situacidéns concretas, e de adquisicién de habilidades
béasicas e procedimentais relacionadas coa materia obxecto de estudo, desenvolvidas en aulas de
informatica. Utilizarase software especifico para tratamento de datos.

Atencion personalizada

Methodologies

Description

Resolucién de problemas Atencién para cuestions e dubidas plantexadas polo alumnado no desenvolvemento do traballo.

Para todas as modalidades de docencia, as sesions de titorizacién poderan realizarse por
medios telematicos (correo electrdnico, videoconferencia, foros de MooVi ...) baixo a
modalidade de concertacién previa.

Practicas con apoio das
TIC

Atencidn para cuestions e dubidas plantexadas polo alumnado no desenvolvemento do traballo.
Para todas as modalidades de docencia, as sesiéns de titorizacion poderan realizarse por
medios telemdticos (correo electrénico, videoconferencia, foros de MooVi ...) baixo a
modalidade de concertacién previa.

Avaliacion

Description QualificationTraining and

Learning
Results
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Resolucién de Realizaranse duas probas parciais ao longo do cuadrimestre, cada unha cun 60
problemas peso do 30% da cualificacion. RESULTADOS PREVISTOS NA MATERIA:

Comprender os aspectos basicos da Estatistica e do manexo de datos. Cofiecer

0 proceso experimental utilizado cando se traballa con fenémenos aleatorios.

Dominar as técnicas actuais dispofiibles para a anélise de control de procesos

e fiabilidade de comporientes. Afondar nas técnicas de modelizacion de

fendmenos aleatorios e predicidon de variables. Adquirir habilidades no uso de

programas informaticos con aplicacién na enxefaria. Adquirir competencias

sobre o proceso de analise de datos espaciais.

Exame de preguntasProbas para a avaliacién que inclien actividades, problemas ou exercicios 40 A1B1C8D5

de practicos a resolver. Os alumnos deben dar resposta & actividade formulada, A2 B3

desenvolvemento aplicando os cofiecementos tedricos e practicos da materia. RESULTADOS A3B5
PREVISTOS NA MATERIA: Comprender os aspectos basicos da Estatistica e do A5

manexo de datos. Cofiecer o proceso experimental utilizado cando se traballa
con fendmenos aleatorios. Dominar as técnicas actuais dispofibles para a
analise de control de procesos e fiabilidade de compofientes. Afondar nas
técnicas de modelizacién de fendmenos aleatorios e predicién de variables.
Adquirir habilidades no uso de programas informaticos con aplicacién en
enxefaria. Adquirir habilidades sobre o proceso de analise de datos espaciais.

Other comments on the Evaluation

Primeira oportunidade
Sistema de avaliacién continua:

Realizaranse dlas probas parciais ao longo do cuadrimestre. A superacién de cada unha delas permite liberar a parte
correspondente da materia.

Sistema de avaliacién global:

Exame final de toda a asignatura nas datas fixadas pola Escola.

Segunda oportunidade:

Mesmo sistema de avaliacién ca na primeira oportunidade.

Mantéfiense as cualificaciéns das probas parciais no caso de teren sido superadas.
Calendario de exames:

Verificar/consultar de forma actualizada na péaxina web do centro: http://minaseenerxia.uvigo.es/es/docencia/examenes/

Bibliografia. Fontes de informacion

Basic Bibliography

Eguzkitza Arrizabalaga, J.M, Laboratorio de estadistica y probabilidad con R, Gami Editorial, 2014
Devore, J.L., Probabilidad y estadistica para ingenieria y ciencias, Cengage Learning, 2016
Devore, ].L., Probability and statistics for engineering and the sciences, Cengage Learning, 2016
Walpole, R. E., Probabilidad y estadistica para ingenieria y ciencias, Pearson Educacién, 2012
Walpole, R. E., Probability and statistics for engineers and scientists, Pearson Education, 2016

R Development Core Team, Introduccion a R, http://www.r-project.org/, 2000

R Development Core Team, An Introduction to R, http://www.r-project.org/, 2021

Complementary Bibliography

Recomendacidns

Other comments
Para abordar a materia, o alumnado deberd saber facer uso dos diferentes recursos que ofrece a biblioteca. Supofieraselle
un manexo basico do ordenador e das ferramentas mais usuais de célculo e dlxebra.
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IDENTIFYING DATA

Matematicas: Calculo Il

Subject Matematicas:
Célculo Il

Code V09G291V01109

Study Grao en Enxefiaria

programme da Enerxia

Descriptors  ECTS Credits Choose Year Quadmester
6 Basic education 1 2C

Teaching Castelan
language

Department Matematica aplicada Il

Coordinator Garcia Lomba, Guillermo

Lecturers Garcia Lomba, Guillermo

E-mail guille@dma.uvigo.es

Web

http://moovi.uvigo.gal

General Nesta materia proporciénase formacién bdsica e comin 4 rama da enxefaria. Tal e como consta na memoria
description do grao, tras finalizar o cuadrimestre o estudantado deberd ser capaz de formular, resolver e interpretar

matematicamente problemas propios da enxefiaria.

Para iso, ao superar a materia, debera saber calcular integrais de funciéns dunha e de varias variables,
cofiecer o seu significado e dominar con soltura os métodos numéricos basicos de aproximacién de integrais.
Doutra banda, ten que familiarizarse co manexo e resolucién de ecuaciéns diferenciais de primeira orde e
superior. Todos estes contidos son relevantes para varias materias que debe cursar simultaneamente ou
posteriormente na titulacién.

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.

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.

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.

Cl Capacidade para a resolucién dos problemas matematicos que poidan exporse na enxefieria. Aptitude para aplicar os
coflecementos sobre: lxebra lineal; xeometria; xeometria diferencial; calculo diferencial e integral; ecuaciéns
diferenciais e en derivadas parciais; métodos numéricos; algoritmica numérica; estatistica e optimizacion..

C7 Capacidade para a resoluciéon de ecuacidns diferenciais ordinarias para a sta aplicacion nos problemas de Enxefieria.

C9 Cofiecementos de calculo numérico basico e aplicado & enxefieria.

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 situaciéns
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
Dominar as técnicas basicas do calculo integral e as slas aplicaciéns. Bl Cl1 D5
C9
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Comprender os fundamentos basicos da teoria da integracion de funciéns dunha e varias variables.A1 Bl Cl1 D5

A2 B4 (9
A3 B5
Ad
A5

Manexar as técnicas elementais de integracién de ecuaciéns diferenciais ordinarias. Al Bl C7 D5
A2 B4 (9
A3  B5
Ad
A5

Contidos

Topic

1. Célculo integral de funciéns dunha variable.

Primitiva dunha funcién. A integral indefinida.

Célculo de primitivas: integracién por partes, cambio de variable, integrais

de funciéns racionais e trigonométricas.

A integral definida.

Teoremas fundamentais do célculo integral.

Integrais impropias.

Cdlculo de areas de rexiéns planas e volumes de revolucién.

2. Métodos numéricos de integracién en R.

Férmulas de cuadratura de tipo interpolatorio polindmico. Propiedades.
Erro de interpolacion.

Casos particulares: Poncelet, Trapecio e Simpson.

Férmulas de cuadratura composta.

3. Célculo integral de funciéns de varias
variables.

Integrais dobres e triples en rexiéns elementais.
Cambio na orde de integracion.

Cambio de variable.

Coordenadas polares.

Coordenadas cilindricas e esféricas.

4. Introducién as ecuacions diferenciais
ordinarias.

Xeneralidades sobre as ecuacidns diferenciais. Concepto de solucién.
Existencia e unicidade de solucion.

Ecuaciéns diferenciais de primeira orde.

Ecuaciéns en variables separables.

Cambio de variable dependente: ecuaciéns homoxéneas.

Ecuaciéns exactas e factores integrantes.

Familias de curvas e traxectorias ortogonais.

5. Ecuacidns diferenciais lineais.

Ecuacidns diferenciais lineais homoxéneas e non homoxéneas.

A ecuacién diferencial lineal de primeira orde.

Ecuaciéns diferenciais lineais de segunda orde.

Ecuacidns diferenciais lineais con coeficientes constantes.

Método de coeficientes indeterminados.

Método de variacién de pardmetros.

Ecuacién de Cauchy-Euler.

Sistemas de ecuacidns diferenciais lineais.

A transformada de Laplace e o seu uso para a resolucién de ecuaciéns
diferenciais lineais.

6. Métodos numéricos para ecuacions
diferenciais ordinarias.

Métodos para problemas de valor inicial: métodos dun paso, métodos
multipaso, métodos predictor-corrector.

Métodos para problemas de contorno: Métodos de tiro, métodos de
diferenzas finitas.

7. Introducién as ecuacidns diferenciais en
derivadas
parciais.

Clasificacion: ecuacidns elipticas, hiperbdlicas e parabdlicas.
Problemas con valores na fronteira e problemas de valor inicial.
Exemplos: ecuacién de Laplace, ecuacién da calor e ecuacién de ondas.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 30 45 75
Resolucién de problemas 10 30 40
Practicas con apoio das TIC 10 12 22
Instruccién programada 0 5.5 5.5
Resolucién de problemas e/ou exercicios 2.5 5 7.5

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

Metodoloxia docente

Description
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Lecciéon maxistral 0 profesorado expora os contidos tedricos da materia e exemplos ilustrativos.

Resolucién de 0 profesorado resolverd problemas e exercicios e introducird novos métodos de resolucién non

problemas contidos nas clases maxistrais, desde un punto de vista practico. O alumnado tamén debera
resolver exercicios similares co obxectivo de aplicar os cofiecementos adquiridos.

Practicas con apoio das O alumnado aplicara a casos concretos os métodos numéricos de aproximacion de integrais e de

TIC resolucion de ecuacidns diferenciais comuns (temas 2 e 6) utilizando MATLAB.

Instruccién programada Apoio ao traballo auténomo do alumnado: cuestionarios de autoavaliacién, tarefas con software
especifico e outro tipo de actividades complementarias, co fin de afianzar os cofiecementos
adquiridos en cada tema. Estas actividades realizaranse de xeito virtual mediante a plataforma
Moovi.

Atencion personalizada
Methodologies Description

Leccién maxistral As sesidns de titorizacion realizaranse preferentemente de forma presencial con concertacién de
cita previa. No caso de que non sexa posible, poderiase recorrer a medios telematicos: correo
electroénico, foros de Moovi e/ou o despacho virtual de Campus Remoto. https://moovi.uvigo.gal/

Resolucién de As sesidns de titorizacidn realizaranse preferentemente de forma presencial con concertacién de
problemas cita previa. No caso de que non sexa posible, poderiase recorrer a medios telematicos: correo
electrénico, foros de Moovi e/ou o despacho virtual de Campus Remoto. https://moovi.uvigo.gal/

Practicas con apoio das As sesidns de titorizacién realizaranse preferentemente de forma presencial con concertacién de
TIC cita previa. No caso de que non sexa posible, poderiase recorrer a medios telematicos: correo
electrdnico, foros de Moovi e/ou o despacho virtual de Campus Remoto. https://moovi.uvigo.gal/

Instruccién programada As sesidns de titorizacién realizaranse preferentemente de forma presencial con concertacién de
cita previa. No caso de que non sexa posible, poderiase recorrer a medios telematicos: correo
electrénico, foros de Moovi e/ou o despacho virtual de Campus Remoto. https://moovi.uvigo.gal/

Avaliacion
Description Qualification Training
and
Learning
Results
Resolucion de Proba Parcial 1 (temas 1 e 3), PP1 30%. 55 Cl D5
problemas Resultados previstos na materia: Dominar as técnicas basicas do célculo integral e as C7

sUas aplicaciéns. Comprender os fundamentos bésicos da teoria da integracién de
funciéns dunha e varias variables.

Proba Parcial 2 (temas 4 e 5), PP2 25%.

Resultados previstos na materia: Manexar as técnicas elementais de integracion de

ecuacions diferenciais ordinarias.
Practicas con Practica 1 (tema 2), PR1 2.5%. 5 C9 D5
apoio das TIC Resultados previstos na materia: Dominar as técnicas basicas do célculo integral e as

sUas aplicaciéns (cuadratura numérica para a integracién en R).

Practica 2 (tema 6), PR2 2.5%.
Resultados previstos na materia: Manexar as técnicas elementais de integracion de
ecuacions diferenciais ordinarias (métodos numéricos).

Resolucién de Proba final (temas 1, 3, 4, 5 e 7), PF 40%. 40 Cl D5
problemas e/ouRealizarase un exame ao final do cuadrimestre na data oficial fixada C7
exercicios polo centro. http://minaseenerxia.uvigo.es/gl/docencia/exames/ Cc9

Resultados previstos na materia: Dominar as técnicas basicas do calculo integral e as
sUas aplicaciéns. Comprender os fundamentos basicos da teoria da integracién de
funciéns dunha e varias variables. Manexar as técnicas elementais de integracién de
ecuacioéns diferenciais ordinarias.

Other comments on the Evaluation

Consideracions sobre a avaliacion continua (primeira oportunidade)

A nota de avaliacién continua para cada estudante obterase sumando as cualificacidns das dlas probas parciais e das duas
practicas realizadas durante o curso, e a nota da proba final:

NAC = PP1 + PP2 + PR1 + PR2 + PF

Deberase acadar un minimo de 5 puntos para superar a materia. O sistema de avaliacidn por defecto é o de avaliacién
continua; a todo o estudantado permitiraselle realizar as dUas probas parciais e as dUas practicas e decidir, posteriormente,
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se prefire renunciar &s cualificaciéns obtidas e pasar 4 Avaliacién Global. Esta decisién comunicarase na propia Proba Final
(PF), que incluird ddas opciéns:

e Manterse no sistema de avaliacién continua e realizar a proba final da primeira oportunidade (PF, 40%).

e Renunciar as cualificaciéns obtidas no proceso de avaliacién continua e pasar ao sistema de avaliacién global (PF,
100%).

Cualificacion de Non Presentado: dado que é na Proba Final (PF) cando se comunica a decisién de manter ou renunciar
as cualificacidns obtidas no proceso de avaliacién continua, entenderase que o estudantado que non realice esta proba
renuncia as cualificacidéns obtidas no proceso de avaliacién continua e asignaraselle a cualificacién de Non Presentado.

Segunda oportunidade (convocatoria de xullo):

Nesta convocatoria non se manteran as cualificacions obtidas nas probas de avaliacién continua e pasarase
automaticamente ao sistema de avaliacién global.

Avaliacidn global:

0 estudantado que renuncie & avaliacién continua deberd realizar un exame nas datas establecidas oficialmente polo centro
no que se avaliardn os contidos tratados en todas as metodoloxias. Esta proba serd semellante & Proba Final de avaliacién
continua da primeira oportunidade (PF), pero mais extensa, incluindo preguntas sobre todo o temario e sobre as practicas.

No caso de ter realizadas as practicas, permitirase substituir a pregunta do exame relativa &s practicas pola nota obtida
nestas (PR1 + PR2).

O exame valorarase sobre 10 puntos e deberase acadar un minimo de 5 puntos para superar a materia.
Calendario de exames: verificar/consultar de forma actualizada na péaxina web do centro

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

Bibliografia. Fontes de informacion

Basic Bibliography

Stewart, )., Calculo: Conceptos y contextos, 4, Thomson, 2010

Marsden, J.E. & Tromba, A., Calculo vectorial, 6, Pearson Educacién, 2018

Zill, D.G. & Wright, W.S., Calculo de una variable, 4, McGraw-Hill, 2011

Zill, D.G. & Wright, W.S. & Cullen, M.R., Matematicas avanzadas para ingenieria: Ecuaciones diferenciales, 4,
McGraw-Hill, 2011

Complementary Bibliography

Quarteroni, A. & Saleri, F., Calculo cientifico con Matlab y Octave, 1, Springer, 2006

Recomendacions

Subjects that it is recommended to have taken before
Matematicas: Alxebra lineal/V09G291V01103
Matematicas: Célculo 1/V09G311V01104
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IDENTIFYING DATA

Computing: Computing for Engineering

Subject Computing:
Computing for
Engineering
Code V09G291V01110
Study Grado en
programme Ingenieria de la
Energia
Descriptors ECTS Credits Choose Year Quadmester
6 Basic education 1st 2nd

Teaching #EnglishFriendly
language Spanish

Galician

Department

Coordinator Pérez Cota, Manuel

Lecturers Gonzalez Castro, Miguel Ramén

Ibéiez Paz, Regina
Pérez Cota, Manuel

E-mail mpcota@uvigo.es

Web

http://moovi.uvigo.es

General In this subject will be stablished the basic contents of computing and of introduction to the programming, as
description well as the basic computer tools for the Engineering.

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.

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[ls
profession competently, accessing all the present and future tools of information search, constantly adapting to
technological and social changes.

C3

Basic knowledge of use and programming of computers, operating systems, data bases and computer programs that
can be applied in 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.

Expected results from this subject

Expected results from this subject Training and Learning Results
Skills in handling of computers and operating systems Al B3 C3 D2
A2 B5
A3
A4
A5
Understanding of basic operation of the computers Al B3 C3 D2
A2 B5
A3
A4
A5
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Skills in handling of computer tools for engineering Al B3 C3 D2

Knowledge on the databases foundations

Al B3 C3 D2

Capacity to implement simple algorithms in some programming language Al B3 C3 D2

Knowledge of the structured and modular programming foundations Al B3 C3 D2

Contents

Topic

Computing Foundations

The computing in the Engineering
Evolution of the systems
Numbering Systems and coding

Computers Architecture

Basic components
Communications
Systems Architecture

Tools for the Engineering

Office Packages
Spreadsheets
Presentation Systems
Databases

Programming Methods

Structured and modular Programming

Programming Logic

Programming languages

Structures of a program and development of a program

Programming - basic concepts

Data types and variables
Input / Output
Flow control

Programming - advanced concepts

Functions

Complex data types

Files and data persistence systems

Object Oriented Programming and other paradigms

The computing in the engineering

Security Systems
Electronic signature
Usability

Libraries

Complex Calculus
Graphic Representation

Planning
Class hours Hours outside the Total hours
classroom
Lecturing 30 20 50
Practices through ICT 20 42.5 62.5
Case studies 0 35 35
Essay questions exam 0.5 0 0.5
Problem and/or exercise solving 1 0 1
Case studies 1 0 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 In main lectures (physical or virtual) it will be explained concepts that, already had been indicated
to students, so that the participation should be rich and the concepts should be adquired easily.
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Practices through ICT

It will be developed practical exercises (physical or virtual) that allow to develop, by means of the

computer concepts explained in main lectures. It will be pretended that the students can create

their own systems in base to a solid logic.

Case studies

It will be analized and solved real professinal problems

Personalized assistance

Methodologies

Description

Practices through ICT It will be pretended that the students can explain their doubts about developing the problems and in

the practical part help them to solve those and clarify them.

Assessment
Description Qualification Training and
Learning
Results
Essay Two tests with development questions can be carried out throughout the semester 30 Al B3 C3 D2
questions  that allow us to know the skills acquired by the students (they can be physical or A2 B5
exam virtual). EXPECTED RESULTS FROM THIS SUBJECT: Skills in handling of computers A3
and operating systems. Understanding of basic operation of the computers. Skills in A4
handling of computer tools for engineering. Knowledge on the databases A5
foundations. Capacity to implement simple algorithms in some programming
language. Knowledge of the structured and modular programming foundations.
Problem Three tests with problems and exercises will be carried out throughout the semester. 60 Al B3 C3 D2
and/or They will include the development of one or more exercises or problems that allow A2 B5
exercise the students to know the skills acquired (it can be physical or virtual). A3
solving EXPECTED RESULTS FROM THIS SUBJECT: Skills in handling of computers and A4
operating systems. Understanding of basic operation of the computers. Skills in A5
handling of computer tools for engineering. Knowledge on the databases
foundations. Capacity to implement simple algorithms in some programming
language. Knowledge of the structured and modular programming foundations.
Case studies Development of one or several case exercises or problems that allow to know the 10 Al B3 C3 D2
competences obtained by the students (can be physical or virtual). A2 B5
EXPECTED RESULTS FROM THIS SUBJECT: Skills in handling of computers and A3
operating systems. Understanding of basic operation of the computers. Skills in A4
handling of computer tools for engineering. Knowledge on the databases A5

foundations. Capacity to implement simple algorithms in some programming
language. Knowledge of the structured and modular programming foundations

Other comments on the Evaluation

CONSIDERATIONS ON CONTINUOUS ASSESSMENT

The students will be able to do (depending on the circumstances of the course) a maximum of 3 evaluations that will have a
part of questions and a part pf problem solving with which they will be able to get the overall grade. This implies that those
students who fail the tests called during the semester will be able to take the first opportunity exam for their recovery.

Therefore:

- Partial 1 (25% of the grade): Multiple choice test. Only computers from the laboratory will be allowed for use.

- Partial 2 (35% of the grade): Programming test in the computer classrooms. Only laboratory computers will be used.

- Partial 3 (40% of the grade): Programming test in the computer classrooms. Only laboratory computers will be used.

Tests that are not attended, without having waived continuous evaluation in a timely manner, are graded zero (0.0 out of

10).

Evaluation formula: partial 1 (>= 3.0)*0.30 + partial 2 (>= 3.0)*0.35 + partial 3 (>= 3.0)*0.35 >= 5.0

If a person does not wish to be subjected to the continuous evaluation system, they may expressly waive it within the
established period. In that case, the student will take a global exam of the subject, on the date and time defined by the

EEME, which

will account for 100% of the grade.

CONSIDERATIONS ON THE GLOBAL EVALUATION

In case of waiving the continuous evaluation, an evaluation is proposed that will include 100% of the subject, including a
part of questions and another part of problem solving, and that will be carried out on the official date detailed in the
calendar of the School of Mining and Energy Engineering.
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SECOND CHANCE CONSIDERATIONS

Those students who have not passed the subject on the first opportunity, both through the continuous evaluation modality
and the global evaluation modality, will have the option of taking a second opportunity exam as established in the center's
calendar.

Exam Timetable: Exam dates and rooms must be verified in the official webpage of the school:

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

Sources of information

Basic Bibliography

Python.org, Python, https://www.python.org, 2026

Tonny, https://thonny.org, 2026

Microsoft Corporation, Cursos Office, https://www.microsoft.com/es-es/, 2026

The Document Foundation, Libre Office, https://es.libreoffice.org, 2026

Complementary Bibliography

Tanenbaum, Andrew S.; Wetherall, David J., Sistemas Operativos modernos, Ultima Edicién disponible, Pearson
Education,

Wolf, Gunar; Ruiz, Esteban; Bergero, Federico; Meza, Erwin, Fundamentos de Sistemas Operativos, UNAM, 2015
Silberschatz, Abraham, Database System concepts, Springer International Publishing, 2018

Pérez Cota, Manuel, Historia de la Informatica, https://moovi.uvigo.gal, 2026

Pérez Cota, Manuel, Fundamentos de Informatica, Reprogalicia, 2019

Apple Corporation, Recursos educativos Apple, https://www.apple.com/es/, 2026

IBM Corporation, Recursos informaticos de IBM, https://www.ibm.com/es-es/, 2026

Recommendations

Other comments

The form in which the ICTs are used in the development of works for other subjects shall constitute a work for this subject.
Doing, in this way, can be achieved better exploitation of the time for the student and it contributes to the best use of the
resources.
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IDENTIFYING DATA

Circuits and Electrical Machines

Subject Circuits and
Electrical Machines

Code V09G291V01201

Study Grado en

programme Ingenieria de la
Energia

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

Teaching Galician
language English

Department

Coordinator Feijéo Lorenzo, Andrés Elias

Lecturers Feijéo Lorenzo, Andrés Elias

E-mail afeijoo@uvigo.gal

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.
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.

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
To know and deal with the basic concepts of the design of low voltage installations Cl6 D1
D2
D3
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To know the operation of electric power systems, generation, transmission, storage and Al Bl Cl6

distribution of the electric energy A2 B3
A3 B5
Ad
A5
To know the legislation applicable to electric power systems Cl6 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 numerical cases in computer lab

Laboratory practical

Use of electrical equipment

Personalized assistance

Methodologies Description
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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 Solving exercises similar to those proposed in clase, lecturing and 70 Al B5 Cl6 D1

practices (A and B groups). There will be a continuous assessment test, A3 D2

with a weight of 30 % of the final mark. The final exam will be assessed D3

with a 40 % of the mark.

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 Presentation of the reports corresponding to the proposed exercises 25 Al Bl Cl6 D2
through ICT (groups B). Only reports presented by attendees will be accepted. A2 B3

Expected results from this subject: A3

To know the operation of electric power systems, generation, A4

transmission, storage and distribution of the electric energy A5

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

equipment
Laboratory Presentation of the report of the proposed exercise (group C). Only reports 5 Al Bl Cl6 D2
practical presented by attendees will be accepted. A2 B3

Expected results from this subject: A3

To master the analysis of electrical single-phase and three-phase circuits A4

in steady state

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
evaluated methodologies throughout the course.

CONSIDERATIONS ON THE GLOBAL EVALUATION

Those students who wish to avoid doing continuous assessment, will have the possibility of getting their total qualification in
the final exam. The date of this exam will be established by the Centre.

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

Complementary Bibliography

Fermin Barrero, Sistemas de energia eléctrica, Paraninfo,

John Grainger, Power system analysis, McGraw Hill,

Vitor Cancela Meireles, Circuitos Eléctricos, Lidel Edicdes Técnicas,

Recommendations
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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 Time devoted to attend and resolve doubts related to the main topics of the subject. Generally,

practical 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 and theories presented in the 45 Al B1 C11 D2
exercise magisterial sessions are put into practice. A2 B5 D5
solving They will be carried out throughout the semester, one short test that will consist A3

of exercises with a weighting of 20%. 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.

On the second opportunity, the written exam will be worth 100% of the grade for all students, and will include the resolution
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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 J., 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 Educacion, 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 J., Ciencia e ingenieria de materiales. Estructura, transformaciones, propiedades y seleccion,
52, CIE-Dossat, 2000

Recommendations

Subjects that are recommended to be taken simultaneously
Materials resistance/V09G291V01203

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 Enxefaria

programme da Enerxia

Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 2 1c

Teaching Castelan

language

Department Enxefiaria dos materiais, mecéanica aplicada e construcion

Coordinator Garcia Gonzalez, Marcos

Lecturers Caride Tesouro, Luis Miguel

Garcia Gonzalez, Marcos
Lorenzo Mateo, Jaime Alberto

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 elaboracidn 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.

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
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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

Depa

rtment

Coordinator Vence Ferndndez, Jesls

Lecturers Molares Rodriguez, Alejandro

Vence Fernandez, Jesls

E-mail jvence@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.

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.
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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 = The measurements and results requested in the report of each practice will be 10 Al B1 C15 D5

practical evaluated through a practice report or multiple choice questionnaire. At least one A2 B3
practice will be carried out. Weight: between 5% and 15%, depending on the A3 B4
number of practices carried out throughout the course (10% appears on the box A4 B5
as a representative average value). A5

See other comments for weights and evaluation method.

EXPECTED RESULTS FROM THIS SUBJECT:

Understand the basics of fluid mechanics and hydraulics through 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 Brief questionnaires to establish the theory that may consist of: theoretical or 20 Al B1 C15 D5
solving practical questions, including the resolution of short exercises. They may be A2 B3
multiple choice questionnaires. The questions will be based on the A3 B4
treatise/explained in the last masterclasses just before the test. At least one test A4
will be performed. They will be synchronous tests in class, on paper or on the tele- A5

teaching platform. Weight: between 5% and 25%, depending on the number of
tests carried out throughout the course (20% appears on the box as a
representative value). See other comments for evaluation method.

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 30 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 15% of the total grade. For more information, A3 B4
see the detailed methodology in the section "other comments on the evaluation" A4 B5
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 This test will coincide with the official exam established in the center's calendar. It 40 Al B1 C15 D5

and/or will consist of a written test for the resolution of exercises / problems. Consult the A2 B3

exercise detailed methodology in the "other comments on the evaluation" section. A3 B4

solving EXPECTED RESULTS FROM THIS SUBJECT: Ad
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.

In this subject, two grades will be calculated for each student, one derived from the continuous evaluation modality and the
other from the global evaluation, and the highest of the two will be assigned.

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

- Laboratory practices (10%): delivery of a report/questionnaire and/or completion of an oral test of at least one
experimental/ICT practice throughout the course.

- Problem solving (Questionnaires for the establishment of theory, 20%): questionnaires to be completed in class in paper
format or on the teleteaching platform.

- Development question exam (First partial test of continuous evaluation, 15%): test consisting of theoretical/practical
questions, including resolution of exercises and problems and/or development of a topic. They could include multiple choice
questionnaires.

- Development question exam (Second continuous evaluation partial test, 15%): test consisting of theoretical/practical
questions, including resolution of exercises and problems and/or development of a topic. They could include multiple choice
guestionnaires.
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- Problem solving and/or exercises (Final continuous evaluation test, 40%): test consisting of theoretical/practical questions,
including resolution of exercises and problems and/or development of a topic. They could include multiple choice
questionnaires.

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 + (1/30)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 @ 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.

In the event of not taking any final exam, the grade will be Not Presented, unless the student, if he/she has taken any
evaluation test, expresses in writing the wish to receive the corresponding grade.

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

Herndndez 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/V09G311V01109
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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

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
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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 Al Bl C4 D2
Each one of these theoretical exams will mark 5% of the final note. A2 B3 D3
A3
EXPECTED RESULTS FROM THIS SUBJECT. A4
To know the technological foundations on which the most recent research A5
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
Laboratory It is evaluated through a type test examination after having finished lab 5 Al Bl C4 D2
practical practices. A2 B3
EXPECTED RESULTS FROM THIS SUBJECT. A3 B4
To know the experimental process used when working with energy transfer. To A4
look into process analysis techniques
Problem and/or Two tests will be carried out, each one with a weight of 40% of the final grade: 80 Al Bl C4 D2
exercise one during the semester and another on the official date established in the A2 B2 D3
solving center's calendar. They will be written problem solving and/or exercises. A3 B3
EXPECTED RESULTS FROM THIS SUBJECT. A4 B4
To know the technological foundations on which the most recent research A5

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.

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

Paxina 71 de 193



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 Ferndndez Seara, Jose

Pequefio Aboy, Horacio

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 solucidns 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 aceptacion 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 termodindmica e a sta aplicacién
para a resolucién 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
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Coiiecer a base tecnoldxica sobre a que se apoian as investigaciéns mais recentes en enxefiaria Al Bl C10 D2

térmica A2 B3 D3
A3 B4
A4

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 analise da enxefiaria térmica A2 Bl Cl0 D2
A3 B3 D3
A4 B4
A5

Contidos

Topic

1. INTRODUCION A TRANSMISION DE CALOR 1.1. A transmisidn 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 2.1. Campo de temperaturas, lifias e superficies isotermas
CONDUCION 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. Condiciéns 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 3.1. Parede plana infinita
UNIDIRECCIONAL 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. Ecuacién 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 condiciéns de contorno
4.4, Aletas de seccién transversal constante
4.5. Fluxo de calor disipada por unha aleta
4.6. Aletas de seccién 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 colocacién de aletas rectas
5. CONDUCION EN REXIME PERMANENTE 5.1. Réxime permanente en mais dunha direccién
MULTIDIRECCIONAL 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 parametros adimensionais
6.2. Conducidn 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 Moure Rodriguez, Maria José

Lecturers Moure Rodriguez, Maria José

E-mail mjmoure@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
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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 The teaching staff will personally attend to students' doubts and queries. The appointment with the
corresponding professor should be required and agreed by e-mail, preferably during the published
timetable. The link to the profile data of the teacher Maria José Moure Rodriguez is:
https://moovi.uvigo.gal/user/profile.php?id=11642.

Lecturing The teaching staff will personally attend to students' doubts and queries. The appointment with the
corresponding professor should be required and agreed by e-mail, preferably during the published
timetable. The link to the profile data of the teacher Maria José Moure Rodriguez is:
https://moovi.uvigo.gal/user/profile.php?id=11642
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Laboratory The teaching staff will personally attend to students' doubts and queries. The appointment with the

practical corresponding professor should be required and agreed by e-mail, preferably during the published
timetable. The link to the profile data of the teacher Maria José Moure Rodriguez is:
https://moovi.uvigo.gal/user/profile.php?id=11642

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 four-month period and will consist of an evaluation of
theoretical contents (70% of the final grade) and of laboratory practices (30% of the final grade).

The theoretical part of the course is evaluated by means of three partial tests (PP1, PP2 and PP3) that will be carried out
during the class hours assigned to the subject. The theory grade (T) will be obtained from the following weighted average:

T=0.3xPP1+0.3xPP2+ 0.4 xPP3

Regarding the laboratory practices, students will be evaluated in all sessions and will obtain a grade for each practice.
Sessions without attendance will be scored as zero grade. The laboratory grade (L) will be obtained from the average of the
practical session[]s grades. The L grade obtained in practical sessions will be kept for two academic years if the student does
not pass the course in the current year.

The continuous evaluation grade (C) will be calculated as:
C=0.7xT+ 0.3xLifTandL are higher or equal to 4 points out of 10,
C=4.5ifTorlLis lower than 4 points out of 10.

Students who have not passed the continuous evaluation during the four-month period will be able to recover the theoretical
part on the date approved by the School of Mining and Energy Engineering for the first call of the final exam. In this case,
students will take an exam that will cover all the theoretical contents of the course. The grade obtained in this exam will
replace the one obtained during the continuous assessment of the course (T).
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Second Call:

Students who have not passed the continuous evaluation at the first opportunity may take an exam of all the theoretical
contents of the subject on the date approved for the second call of the final exam. The grade obtained in this exam will
replace the one obtained in the first call (T).

The continuous evaluation grade (C) will be calculated in the same way as in the first call:
C=0.7xT+ 0.3xLifTandL are higher or equal to 4 points out of 10,

C=45ifTorLis lower than 4 points out of 10.

2.- Global assessment

The subject can be passed with maximum grade through continuous evaluation or global evaluation. Both methods are
exclusive. If the student attends more than 2 laboratory sessions, he/she is considered to opt for continuous assessment.
However, if the student wishes to waive the continuous assessment, he/she must request it at least one month before the
end of the classes. The request must be made by e-mail addressed to the subject coordinator.

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

The theoretical exam will be a written test with a duration of two hours and the laboratory exam will have a duration of one
hour and will take place in the laboratory assigned to the subject.

In order to pass the course by means of global assessment, it will be necessary to obtain a minimum grade of 5 points out of
10, both in the written exam and in the laboratory exam.

The calendar of exams can be consulted on the following link of the School of Mining and Energy Engineering:

https://minaseenerxia.uvigo.es/es/estudantes/docencia/examenes/

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

Malik N. R., Electronic Circuits. Analysis, simulation, and design,

Wait, J.; Huelsman, L.; Korn, G., INTRODUCCION AL AMPLIFICADOR OPERACIONAL, 42,

Pleite Guerra, J.; Vergaz Benito, R.; Ruiz de Marcos; J. 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

Izquierdo Belmonte, Pablo

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 dinamico para sistemas mecanicos,
tanto gréficas e analitica, como mediante a utilizacién eficaz de software de simulacién. Asi mesmo servira de
introducién a aspectos sobre maquinaria que abordara en materias de cursos posteriores da Titulacion.

Resultados de Formacion e Aprendizaxe

Code

Al Que os estudantes demostrasen posuir e comprender cofilecementos 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
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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

Cofecer e aplicar as técnicas de andlise cinematico e dindmico a sistemas mecanicos. Al Bl C18 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
A4
A5

Aplicar os fundamentos basicos da Teoria de Maquinas e Mecanismos ao Desefio de Maquinas Al Bl C18 D1
A2 B3 D2
A3 B5 D3
Ad
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
Ad
A5

Contidos

Topic

Introducién Introducién.

Definicién de maquina, mecanismo e cadea cinematica.
Membros e pares cinematicos.
Clasificacion.
Esquematizacién, modelizacion e simboloxia.
Movilidade.
Graos de liberdade.
Topoloxia de mecanismos.
Sintese de mecanismos. Funcional. Dimensional.
Andlise xeométrica de mecanismos. Andlise grafica
Anélise 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 cinematica gréfica.
Centro instantdneo de rotacién. Polo de aceleracions.
Cinematica en sistemas con pares de contacto.
Andlise estdatica 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.
Relacidns cargas-esforzos-deformacions. Método dos elementos finitos.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 20 18 38
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Resolucién de problemas 16 30 46

Practicas de laboratorio 10 47 57
Seminario 4 2.5 6.5
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 Clase maxistral na que expofien os contidos tedricos.
Resolucién de Resolucién de problemas utilizando os conceptos tedricos presentados en aula.
problemas
Practicas de laboratorio Realizacién de tarefas practicas en laboratorio docente ou aula informatica
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 servirdn 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 Titorfas , que servirén 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 Bl C18 D1
laboratorio das memorias entregadas en cada practica e os traballos tutelados, terdn unha A2 B3 D2
valoracién 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. A4
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 poderd 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 & ponderacion xeral. Os contidos, as datas, Ad
as ponderaciéns e outros detalles especificos de cada proba publicaranse a A5

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

Other comments on the Evaluation
AVALIACION CONTINUA

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

0 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. Poderan 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 realizacién.

[ Practicas de laboratorio. A asistencia ao uso do Laboratorio/Aula de Informatica, a cualificacién das memorias entregadas
en cada practica e os traballos dirixidos, terdn unha valoracién méxima 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 cualificacion 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 & avaliacién continua, realizarase un Unico exame no que se poderan avaliar
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todos os contidos da materia, puntuado sobre 10 puntos.

Non se permitird o uso de ningln dispositivo durante as probas de avaliacién salvo autorizacién 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).

SEGUNDA OPORTUNIDADENa segunda oportunidade, o alumnado tera dereito a realizar unha proba global de avaliacién
na que poderd obter 0 100% 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. Castejon, 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,

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

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

Mabie, Reinholtz, 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, ).A., Fundamentos de teoria de Maquinas, BELLISCO,
Kozhevnikov SN, Mecanismos, Gustavo Gili,

Recomendacions

Other comments
En caso de discrepancias, prevalecerd 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

Bibliografia. Fontes de informacion

Basic Bibliography

Ley de Prevencion de Riesgos Laborales. Ley 31/1995, BOE n? 269, B.O.E., 1995

Ley 54/2003, de 12 de diciembre, de reforma del marco normativo de la prevencion de riesgos laborales, BOE
n? 298, B.O.E., 2003

REAL DECRETO 171/2004, de 30 de enero, por el que se desarrolla el articulo 24 de la Ley 31/1995, de
Prevencion de Riesgos Laborales, BOE n? 27, B.O.E., 2004

REAL DECRETO 39/1997, de 17 de enero, por el que se aprueba el Reglamento de los Servicios de Prevencion,
BOE n? 27, B.O.E., 1997

REAL DECRETO 604/2006, de 19 de mayo, por el que se modifican el Real Decreto 39/1997, BOE n® 127, B.O.E.,
2006

Real Decreto 1627/1997, de 24 de octubre, por el que se establecen las disposiciones minimas de seguridad y
salud en las obras de construccién,, BOE n? 256, B.O.E., 1997
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REAL DECRETO 780/1998, de 30 de abril, por el que se modifica el Real Decreto 39/1997, BOE n2 104, B.O.E., 1998
REAL DECRETO 485/1997, de 14 de abril, sobre disposiciones minimas en materia de senalizacion de seguridad
y salud en el trabajo, BOE n® 97, B.0O.E., 1997

REAL DECRETO 486/1997, de 14 de abril, por el que se establecen las disposiciones minimas de seguridad y
salud en los lugares de trabajo, BOE n? 97, B.O.E., 1997

REAL DECRETO 487/1997, de 14 de abril, sobre disposiciones minimas de seguridad y salud relativas a la
manipulacién manual de cargas que entraie riesgos, en particular dorsolumbares, para los trabajad, BOE n? 97,
B.O.E., 1997

REAL DECRETO 773/1997, de 30 de mayo, sobre disposiciones minimas de seguridad y Salud relativas a la
utilizacion por los trabajadores de equipos de proteccidn individual, BOE n® 140, B.O.E., 1997

REAL DECRETO 1215/1997, de 18 de julio, por el que se establecen las disposiciones minimas de seguridad y
salud para la utilizacion por los trabajadores de los equipos de trabajo, BOE n? 188, B.0O.E., 1997

REAL DECRETO 2177/2004, de 12 de noviembre, por el que se modifica el Real Decreto 1215/1997, de 18 de
julio, por el que se establecen las disposiciones minimas de seguridad y salud para la utilizacié, BOE n? 274,
B.O.E., 2004

Ley 32/2006, de 18 de octubre, reguladora de la subcontratacion en el Sector de la Construccién, BOE n? 250,
B.O.E., 2006

Real Decreto 1627/1997, de 24 de octubre, por el que se establecen disposiciones minimas de seguridad y de
salud en las obras de construccién, BOE n? 256, B.O.E., 1997

Real Decreto 1109/2007, de 24 de agosto, por el que se desarrolla la Ley 32/2006, de 18 de octubre,
reguladora de la subcontratacion en el Sector de la Construccion, BOE n? 204, B.O.E., 2007

Real Decreto 1389/1997 de 5 de septiembre, por el que se aprueban las disposiciones minimas destinadas a
proteger la seguridad y la salud de los trabajadores en las actividades mineras, BOE n? 240, B.O.E., 1997
ITC/101/2006 "Documento sobre Seguridad y Salud" de la industria extractiva, BOE n? 25, B.O.E., 2006

Real Decreto 863/1985, de 2 de abril, por el que se aprueba el reglamento general de normas basicas de
seguridad minera, BOE n? 140, B.O.E., 1985

Complementary Bibliography

Recomendacions
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IDENTIFYING DATA
Systems and Control Engineering

Subject Systems and
Control
Engineering
Code V09G291V01301
Study Grado en
programme Ingenieria de la
Energia
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 3rd 1st
Teaching Spanish
language
Department

Coordinator Sudrez Garcia, Andrés
Lecturers Pereira Martinez, Moisés Nicolas
Sudrez Garcia, Andrés

E-mail andsuarez@uvigo.es
Web http://moovi.uvigo.gal
General In this subject, the basic concepts of industrial automation systems and control methods are presented,

description considering the programmable automaton and the industrial regulator, respectively, as their central elements.
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.

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.

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[ls
profession competently, accessing all the present and future tools of information search, constantly adapting to
technological and social changes.

C16 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.

C38 Knowledge about modelling and simulation of 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.

D4 Understanding the importance of safety issues and being able to foster awareness about safety among people within
their environment.

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
General knowledge about control and simulation of dynamic systems, both continuous and Cl6
sampled. C38
Capacity to design basic systems of regulation and control. C16 D1
C38 D2
D3
D4
D5
Basic notions of optimum control. C16
C38
Skill to conceivimg, developing and modeling automatic systems. Al Cle D1
A2 C38 D2
A3 D3
Ad D4
A5 D5
Capacity to analyse the needs of a project of automation and fix its specifications. Cl6 D1
C38 D2
D3
D4
D5
Ability to size and select an industrial programmable controller for a specific automation C16 D1
application as well as determine the type and characteristics of the required sensors and C38 D2
actuators. D3
D4
D5
Being able to integrate different technologies (electronic, electrical, pneumatic, etc.) in a single Bl Cl6 D1
automation. B3 (C38 D2
B4 D3
B5 D4
D5
Contents
Topic
1. Introduction to industrial automation. 1.1 Introduction to tasks automation.

1.2 Types of control.
1.3 The programmable logic controller.
1.4 Blocks diagram. Elements of the programmable logic controller.
1.5 Cycle of operation of the PLC. Cycle time.
1.6 Ways of operation.
2. Introduction to PLC programming. 2.1 Binary, Octal, Hexadecimal and BCD systems. Real numbers.
2.2 Addresing and access to periphery.
2.3 Instructions, variables and operands.
2.4 Forms of representation of one plan.
2.5 Types of modules of program.
2.6 Linear and structured programming.
3. PLC Programming with Inputs/Outputs. 3.1 Binary variables. Inputs, outputs and memory.
3.2 Binary combinations.
3.3 Operations of assignment.
3.4 Creation of simple program.
3.5 Timers and counters.
3.6 Arithmetic operations.
3.7 Examples.
4, Systems modelling for PLC programming. 4.1 Basic principles. Modelling techniques.
4.2 Petri nets modelling.
4.2.1 Definition of places and transitions. Rules of evolution.
4.2.2 Conditional election between varied alternatives.
4.2.3 Simultaneous sequences. Concurrency. Resource shared.
4.3 Petri nets implantation.
4.3.1 Direct implantation.
4.3.2 Normalized implantation (Grafcet).
4.4 Examples.
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5. Basic concepts of automatic control.
Representation and modelling of continuous
systems.

5.1 Control systems in open and closed loop.

5.2 Typical loop of control. Nomenclature and definitions.

5.3 Physical systems and mathematical models.

5.3.1 Mechanical systems.

5.3.2 Electric systems.

5.3.3 Others.

5.4 State space modelling.

5.5 Transfer function modelling. Laplace transform. Properties. Examples.

6. Analysis of dynamic systems.

6.1 Stability.

6.2 Transient response.

6.2.1 First order systems. Differential equation and transfer functions.
Examples

6.2.2 Second order systems. Differential equation and transfer functions.
Examples

6.2.3 Effect of the addition of poles and zeros.

6.3 Reduction of systems of upper order.

6.4 Permanent response.

6.4.1 Errors.

6.4.2 Input signals and type of a system.

6.4.3 Error constants.

7. Industrial controllers and parameter tuning.

7.1 Basic control actions. Proportional, integral and derivative effects,.
7.2 PID controller.

7.3 Tuning empirical methods.

7.3.1 Open loop tuning: Ziegler-Nichols and others.

7.3.2 Closed loop tuning: Ziegler-Nichols and others.

7.4 State space design. Poles assignment.

P1. TIA Portal introduction.

Introduction the program STEP7, that allows to create and modify
programs for Siemens PLCs S7-1200 and S7-1500.

P2. TIA Portal programming.

Simple automation problem modelling and implantation in TIA Portal using
binary operations.

P3. Petri Net modelling and TIA implantation.

Petri Net modelling of complex automation example and STEP7
implantation.

P4. GRAFCET modelling and TIA Portal
implantation.

Petri Net normalized modelling and automatitation with TIA Portal.

P5. Control systems analysis with MATLAB.

Introduction to the specific instructions of systems of control of MATLAB
program.

P6. Introduction to SIMULINK.

Introduction to the program SIMULINK, extension of MATLAB for dynamic
systems simulation.

P7. Transient response modelling in SIMULINK.

Modelling and simulation of control systems with SIMULINK.

P8. Empirical tuning of industrial controllers

Determination of the parameters of a PID industrial controller poles
methods studied and implantation of the control calculated in an industrial
controller.

Planning
Class hours Hours outside the Total hours
classroom
Laboratory practical 16 38 54
Problem solving 4 10 14
Lecturing 30 25 55
Essay questions exam 2.5 24.5 27

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

Methodologies

Description

Laboratory practical

Activities of application of the knowledge acquired in the theory classes to specific situations that

can be developed in the laboratory of the subject

Problem solving

The teacher will solve problems and exercises in the classroom and the students will have to solve

similar exercises to acquire the necessary skills

Lecturing

Exposition by the teaching staff of the contents of the subject.

Personalized assistance

Methodologies Description
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Lecturing For an effective use of the students dedicatio, the teaching staff will personally attend to the doubts
and queries of the student. This attention will take place both in the theory, problems and laboratory
classes as well as in the tutorials (at a predetermined time). For all teaching modalities, tutoring
sessions may be carried out by telematic means (email, videoconference, FAITIC forums, ...) under
the prior agreement modality.

Laboratory practical For an effective use of the students dedicatio, the teaching staff will personally attend to the doubts
and queries of the student. This attention will take place both in the theory, problems and laboratory
classes as well as in the tutorials (at a predetermined time). For all teaching modalities, tutoring
sessions may be carried out by telematic means (email, videoconference, FAITIC forums, ...) under
the prior agreement modality.

Problem solving For an effective use of the students dedicatio, the teaching staff will personally attend to the doubts
and queries of the student. This attention will take place both in the theory, problems and laboratory
classes as well as in the tutorials (at a predetermined time). For all teaching modalities, tutoring
sessions may be carried out by telematic means (email, videoconference, FAITIC forums, ...) under
the prior agreement modality.

Tests Description
Essay questions For an effective use of the students dedicatio, the teaching staff will personally attend to the doubts
exam and queries of the student. This attention will take place both in the theory, problems and laboratory

classes as well as in the tutorials (at a predetermined time). For all teaching modalities, tutoring
sessions may be carried out by telematic means (email, videoconference, FAITIC forums, ...) under
the prior agreement modality.

Assessment

Description Qualification Training and
Learning Results
Laboratory Each laboratory practice will be evaluated between 0 and 10 points, 30 Al Bl Cl6 D1
practical depending on the fulfillment of the objectives set in the statement of the A2 B3 (C38 D2
same and the previous preparation and attitude of the students. Each A3 B4 D3
practice may have different weighting in the total grade. A4 B5 D4
Expected results from this subject: All of them. A5 D5
Essay questions Final exam of the contents of the subject, which may include problems 70 Al Bl Cl6 D1
exam and exercises, with a score between 0 and 10 points. A2 B3 (C38 D2
A3 B4 D3
Expected results from this subject: All of them. A4 B5 D4
A5 D5

Other comments on the Evaluation

CONTINUOUS ASSESSMENT

- Continuous assessment of students' work during lab sessions will be conducted throughout
the semester, with attendance being mandatory.

-Prerequisites may be required for each lab practice, which may limit the maximum achievable
grade.

- Students under Continuous Assessment who participate in any evaluable activity outlined in
the Course Guide will be considered as "presented".

- Both the written exam and lab practices must be passed to pass the course, with the final
grade calculated according to the percentage indicated above. If one or

both parts are not passed, partial grades may be scaled so that the total grade does not
exceed 4.5.

-A minimum score may be required on a set of questions in the final exam to pass it.

- Additional voluntary activities may be proposed to complement the grade calculated based
on the criteria expressed above.

OVERALL ASSESSMENT

Students who opt out of Continuous Assessment must take a lab practice exam. A minimum
score may be required on a set of questions to pass this exam.

SECOND OPPORTUNITY
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The criteria established for the overall assessment in the first opportunity will be
maintained.

Exam Schedule: Check the updated schedule on the center's website:

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

Sources of information

Basic Bibliography

R. C. DORF, R. H. BISHOP, Sistemas de Control Moderno, 102 edicién, Prentice Hall, 2005

F.D. Petruzella, Programmable logic controllers, 62 edicién, McGrawHill, 2023

Complementary Bibliography

E.MANDADO, ].MARCOS, C. FERNANDEZ, J..ARMESTO, Autématas Programables y Sistemas de Automatizacién, 12
Edicién, Marcombo, 2009

MANUEL SILVA, Las Redes de Petri en la Automatica y la Informatica, 12 Edicién, AC, 1985

Recommendations

Subjects that it is recommended to have taken before
Computing: Computing for Engineering/V09G291V01110
Circuits and Electrical Machines/V09G291V01201
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IDENTIFYING DATA

Basic operations and processes of refining, petrochemicals and carbo-chemicals

Subject Basic operations
and processes of
refining,
petrochemicals
and carbo-
chemicals
Code V09G291V01302
Study Grado en
programme Ingenieria de la
Energia
Descriptors ECTS Credits Choose Year Quadmester
9 Mandatory 3rd 1st

Teaching #EnglishFriendly
language Spanish

Department

Coordinator Dominguez Santiago, Maria de los Angeles

Lecturers Dominguez Santiago, Maria de los Angeles

Montenegro Vazquez, lvén

E-mail admguez@uvigo.es
Web http://https://moovi.uvigo.gal/
General In this subject, the basic concepts of mass and energy balances, chemical reactors and unit operations based

description in mass transfer more employed in the industry are explained.

the fundamentals of the processes to which fossil energy resources are subjected before their use and the
synthesis of organic compounds widely used in daily life are also explained

English Friendly subject: International students may requestfrom the teachers: a) materials and bibliographic
references, b) tutoring sesions in English ¢) 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.

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.

C24

Ability to design and manage procedures of applied experimentation, especially for the determination of transmission
and thermodynamic properties, and for the modelling of systems and phenomena in the field of chemical engineering,
fluid systems, heat transmission, matter transference operations, kinetics of chemical reactions and reactors.

C25

Knowledge about material and energy balance, biotechnology, matter transference, separation operations, engineering
of chemical reactions, design of reactors, and assessment and transformation of raw materials and energy resources.

C26

Applied knowledge of the fundamentals of basic process operations.

c27

Applied knowledge of the fundamentals of processes of refining, petrochemicals and carbon chemicals.

D3

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

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

Expe

cted results from this subject Training and Learning
Results
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Know and understand the basics of operations of separation and of the chemical reactors Al Bl C24 D3

A2 B3 C(C25
A3 B5 C26
Ad
A5
Know the processes used to obtain fuel products and petrochemical raw materials A2 Bl (27 D3
A3 B5 D5
Ad
A5
Know the techniiques for measuring the properties of fuels Bl C24
B3
B5
Contents
Topic

Subject 1.- Introduction

Introduction. General concepts.

Subject 2.- Material and energy balances.

Material balances in systems with and without chemical reaction.
Energy balances in systems with chemical reaction.

Subject 3.- Operations of separation

Distillation.Rectification.
Liquid-liquid extraction.
Absorption.

Subject 4.- Introduction to chemical reactors

Design of ideal chemical reactors

Subject 5.- Natural gas and oil refining

Natural gas: constitution and conditioning.
Characterisation of the oil. Fractionation, craquing, reformed, alquilation
and coquization.Blending of products.

Subject 6.- Petrochemical processes.

Main compound derivatives of the methane, ethene, propene and
benzene.

Subject 7.- Coal processes

Technological use of coal: pyrolisis, gasification,etc.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 40.3 80 120.3
Problem solving 20 7.2 27.2
Laboratory practical 8 0 8
Practices through ICT 8 6 14
Problem and/or exercise solving 1.5 30 31.5
Essay questions exam 1 0 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
subject topics.

Presentation, by the teaching staff, of the main knowledge corresponding to the

Problem solving

The teacher proposes a series of problems to the students to work on at home or in the classroom

Laboratory practical

The students will carry out practices related to basic operations

Practices through ICT

A process simulation program is used to simulate the unit operations studied: rectification, liquid-

liquid extraction, absorption, etc.

Personalized assistance

Methodologies Description

Problem solving Students can consult the teacher, during tutorial hours, with any questions about theoretical or practical

aspects of the subject.

Assessment
Description Qualification Training and
Learning Results
Lecturing Activities will be carried out in Moovi and exercises in class or 15 Bl D5
related to each of the topics. B3

Expected results from this subject:
Know the processes used to obtain fuel products and petrochemical

raw materials.

To know the measurement techniques of the properties of fuels.
To know the measurement techniques of the properties of fuels.
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Laboratory practical The work and the report made by the students will be assessed. 10 A3 B3 C25 D5
Expected results from this subject: A4 B5 C26
Know and understand the basic aspects of separation operations
and chemical reactors.

Practices through ICT The work and the report made by the students will be evaluated. 10 A3 B3 C25 D5
Expected results from this subject: A4 B5 C26
Know and understand the basics of the operations of separation and
chemical reactors.

Problem and/or An examination of basic operations problems will be carried out, 40 A2 Bl C(C25
exercise solving which A5 B3 C26
will take place on the date established in the official calendar of the
center.

Expected results from this subject:
Know and understand the basics of the operations of separation and
chemical reactors.
Essay questions examAn exam will be held in the last week of the semester tackling 25 Bl C25 D3
natural gas and refining, petrochemicals and carbochemicals C27 D5

Expected results from this subject:

Know the processes used to obtain fuel products and petrochemical
raw materials

Know the techniiques for measuring the properties of fuels

Other comments on the Evaluation
Considerations on continuous assessment

To pass the subject, a minimum of 3.5/10 is required in each of the evaluable sections. In case that after adding all the
marks, the value is equal to or greater than 5, but the minimum score is not reached in any of the evaluable sections, the
final mark will be 4.

Considerations on global assessment
Students will have a maximum period of two months from the start of the course to refuse to continuous assessment.

This global test can include questions from laboratory practices and practices with the support of ICT, therefore, the student
will be allowed to reach 100% of the mark.

Considerations on second opportunity:

In the second opportunity, the marks of the laboratory practices and practices with ICT support will be kept for those
students who have passed these methodologies. For those students who have not passed them or have refused to carry out
the continuous assessment, the second opportunity exam may include questions from these methodologies.

Sources of information

Basic Bibliography

Himmelblau, D.M., Basis principles and calculations in chemical engineering, 6, Prentice-Hall, 1996

McCabe, W.L., Smith, J.C., Harriot, P., Operaciones unitarias en Ingenieria Quimica, 7, McGraw-Hill, 2007

Gary, J.H., Handwerk, G.E., Kaiser, M.]., Petroleum refining technology and economics, 5, CRC Press, 2007
Complementary Bibliography

Izquierdo, ).F., Costa, J., Martinez, E., Izquierdo, M., Introduccién a la Ingenieria Quimica: problemas resueltos de
balances de materia y energia, 1, Reverté, 2011

Recommendations
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IDENTIFYING DATA

Generation and distribution of conventional and renewable thermal energy

Subject Generation and

distribution of
conventional and
renewable thermal

energy
Code V09G291V01303
Study Grado en
programme Ingenieria de la
Energia
Descriptors ECTS Credits Choose Year Quadmester
9 Mandatory 3rd 1st

Teaching #EnglishFriendly
language Spanish

Galician

Depa

rtment

Coordinator Pérez Orozco, Raquel

Lecturers Chapela Lépez, Sergio

Lépez Bértolo, Javier
Pérez Orozco, Raquel

E-mail rporozco@uvigo.gal
Web http://moovi.uvigo.gal
General The subject "Generation and distribution of conventional and renewable thermal energy" collects a wide

description variety of different topics as the name indicates, by bringing together various specific competences collected

in the memory of the Degree in EE and the Degree in ERME.

Subject of the English Friendly program. The international students will be able to request to the teaching staff:
a) materials and bibliographical references for following the subject in English, b) attend to the tutorials in
English, c) tests and evaluations 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.

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.

C23

Ability to design electrical power plants.

C24

Ability to design and manage procedures of applied experimentation, especially for the determination of transmission
and thermodynamic properties, and for the modelling of systems and phenomena in the field of chemical engineering,
fluid systems, heat transmission, matter transference operations, kinetics of chemical reactions and reactors.

C28

Applied knowledge of the fundamentals of alternative energies and efficient use of energy.

C29

Applied knowledge of thermal engineering.

C30

Applied knowledge of renewable energies.

C31

Applied knowledge of the fundamentals of energy logistics and distribution.

C32

To know, understand and apply the principles of use, transformation and management of energy resources.

C33

Applied knowledge of the fundamentals of industries of generation, transmission, transformation and management of
thermal and electrical power.

D3

Understanding engineering within a framework of sustainable development with environmental awareness.
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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 basics of boilers and thermal energy production. Al Bl C24 D3
A2 B3 (29
A3 B5 (32
Ad C33
A5
To understand the basics of conventional thermal power plants. Al Bl C24 D3
A2 B3 (29 D5
A3 B5 C(C31
Ad C32
A5 C33
To understand the basic aspects of control systems and variables for thermal machines in electric A1 Bl C23 D3
power generation processes. A2 B3 C(C24 D5
A3 B5 (29
Ad C31
A5 C32
C33
To deepen in the techniques of utilization of fossil fuels and renewable fuels for their use in a Al Bl C24 D3
thermal power plant. A2 B3 (28 D5
A3 B5 (29
Ad C30
A5 C32
C33
To understand the basic aspects of solar radiation and its use for thermal energy production. Al Bl C24 D3
A2 B3 (28 D5
A3 B5 (29
A4 C30
A5 C31
C32
C33
To know the technological basis on which the most recent research on the use of renewable Al Bl C24 D3
energies is based, particularly to produce thermal energy. A2 B3 (28 D5
A3 B5 (29
A4 C30
A5 C32
C33
Contents
Topic
1. Energy conversion and transport - Energy sources

- Consumption structure
- Demand forecasting
2. Conventional thermal power plant - Rankine, Brayton and Combined Cycle thermodynamic cycles.
- Diagram of conventional and nuclear thermal power plants.
- Diagram of a Combined Cycle thermal power plant.
- Operation of power plants. Control systems for thermal machines.
Environmental impacts

3. Humid air - Fundamentals of psychrometry
- Cooling towers and air conditioning systems

4, Fuels and combustion processes - Nature and use of different fuels: solid, liquid, and gaseous fuels
- Study of combustion processes

5. Boilers, furnaces, and burners - Types of boilers

-Energy balance
- Burners according to the type of fuel they use
- Furnaces and dryers
6. Renewable energies for thermal use - Biomass
- MSW
- Geothermal
- Solar
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7. Solar thermal technology - Low temperature solar thermal applications

- Solar thermal power plants

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 34.3 82.2 116.5
Problem solving 22 53 75
Laboratory practical 6 5 11
Practices through ICT 4 6 10
Studies excursion 4 0 4
Case studies 6 0 6
Objective questions exam 1 0 1
Problem and/or exercise solving 1 0 1
Self-assessment 0.5 0 0.5

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

Methodologies

Description

Lecturing

Presentation by the professor of the contents of the subject matter, theoretical bases and/or
guidelines of a work, exercise that the student has to develop.

Problem solving

Activity in which problems and/or exercises related to the subject are formulated. The student must
develop the ideal or correct solutions through the exercise of routines, the application of formulas
or algorithms, the application of transformation procedures of the available information and the
interpretation of the results. It is usually used as a complement to the master class.

Laboratory practical

Activities of application of knowledge to particular situations and acquisition of basic and procedural
skills related to the subject matter. They are developed in special spaces with specialized
equipment (laboratories, computer rooms, etc...).

Practices through ICT

Activities for the application of knowledge in a given context and the acquisition of basic and
procedural skills in relation to the subject, through ICT.

Studies excursion

Activities of application, contrast and observation of knowledge in a given context in an external
space.

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 dedicated by the teacher to meet the needs and queries of students related to the study and /
or topics related to the subject and activities developed. This activity will be developed in person
(directly in the office and schedules assigned by the teacher) or by telematic means (e-mail,
videoconference, Moovi forums, ...) under the modality of prior arrangement.

Studies excursion

Time dedicated by the teacher to meet the needs and queries of students related to the study and /
or topics related to the subject and activities developed. This activity will be developed in person
(directly in the office and schedules assigned by the teacher) or by telematic means (e-mail,
videoconference, Moovi forums, ...) under the modality of prior arrangement.

Problem solving

Time dedicated by the teacher to meet the needs and queries of students related to the study and /
or topics related to the subject and activities developed. This activity will be developed in person
(directly in the office and schedules assigned by the teacher) or by telematic means (e-mail,
videoconference, Moovi forums, ...) under the modality of prior arrangement.

Laboratory practical

Time dedicated by the teacher to meet the needs and queries of students related to the study and /
or topics related to the subject and activities developed. This activity will be developed in person
(directly in the office and schedules assigned by the teacher) or by telematic means (e-mail,
videoconference, Moovi forums, ...) under the modality of prior arrangement.

Practices through ICT

Time dedicated by the teacher to meet the needs and queries of students related to the study and /
or topics related to the subject and activities developed. This activity will be developed in person
(directly in the office and schedules assigned by the teacher) or by telematic means (e-mail,
videoconference, Moovi forums, ...) under the modality of prior arrangement.

Case studies

Time dedicated by the teacher to meet the needs and queries of students related to the study and /
or topics related to the subject and activities developed. This activity will be developed in person
(directly in the office and schedules assigned by the teacher) or by telematic means (e-mail,
videoconference, Moovi forums, ...) under the modality of prior arrangement.

Tests

Description
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Objective questions

exam

Time dedicated by the teacher to meet the needs and queries of students related to the study and /
or topics related to the subject and activities developed. This activity will be developed in person
(directly in the office and schedules assigned by the teacher) or by telematic means (e-mail,
videoconference, Moovi forums, ...) under the modality of prior arrangement.

Problem and/or

exercise solving

Time dedicated by the teacher to meet the needs and queries of students related to the study and /
or topics related to the subject and activities developed. This activity will be developed in person
(directly in the office and schedules assigned by the teacher) or by telematic means (e-mail,
videoconference, Moovi forums, ...) under the modality of prior arrangement.

Self-assessment

Time dedicated by the teacher to meet the needs and queries of students related to the study and /

or topics related to the subject and activities developed. This activity will be developed in person
(directly in the office and schedules assigned by the teacher) or by telematic means (e-mail,

videoconference, Moovi forums, ...) under the modality of prior arrangement.

Assessment
Description Qualification Training and
Learning
Results
Laboratory Delivery of results report. Attendance as a requirement for the evaluation of 5 Al B1 C24 D3
practical the report. A2 B3 C29 D5
A3 B5
Expected results: To understand the basics of boilers and thermal energy A4
production. To understand the basics of conventional thermal power plants. To A5
understand the basic aspects of control systems and variables for thermal
machines in electric power generation processes. To know the technological
basis on which the most recent research on the use of renewable energies is
based, particularly to produce thermal energy.
Practices through Delivery of results report. 5 Al B1 C28 D3
ICT A2 B3 C29 D5
Expected results: To understand the basics of conventional thermal power A3 B5 C30
plants. To understand the basic aspects of solar radiation and its use for A4 C32
thermal energy production. A5
Objective Written exam of short answer questions, test type or to develop. Two tests of 25 Al B1 C23 D3
guestions exam  this type will be conducted throughout the course. A2 B3 C24 D5
A3 B5C28
Expected results:To understand the basics of boilers and thermal energy A4 C29
production. To understand the basics of conventional thermal power plants. To A5 C30
understand the basic aspects of control systems and variables for thermal C31
machines in electric power generation processes. To deepen in the techniques C32
of utilization of fossil fuels and renewable fuels for their use in a thermal C33
power plant. To understand the basic aspects of solar radiation and its use for
thermal energy production. To know the technological basis on which the most
recent research on the use of renewable energies is based, particularly to
produce thermal energy.
Problem and/or ~ Written exam of problem solving and case studies. Two tests of this type will 45 Al B1C23 D3
exercise solving  be conducted throughout the course. A2 B3 C24 D5
A3 B5(C28
Expected results:To understand the basics of boilers and thermal energy A4 C29
production. To understand the basics of conventional thermal power plants. To A5  C30
understand the basic aspects of control systems and variables for thermal C31
machines in electric power generation processes. To deepen in the techniques C32
of utilization of fossil fuels and renewable fuels for their use in a thermal C33
power plant. To understand the basic aspects of solar radiation and its use for
thermal energy production. To know the technological basis on which the most
recent research on the use of renewable energies is based, particularly to
produce thermal energy.
Self-assessment  Multiple-choice tests, carried out autonomously by students through the e- 20 Al B1C23 D3
learning platform throughout the term. A2 B3 C24 D5
A3 B5 (C28
Expected results:To understand the basics of boilers and thermal energy A4 C29
production. To understand the basics of conventional thermal power plants. To A5  C30
understand the basic aspects of control systems and variables for thermal C31
machines in electric power generation processes. To deepen in the techniques C32
of utilization of fossil fuels and renewable fuels for their use in a thermal C33

power plant. To understand the basic aspects of solar radiation and its use for
thermal energy production. To know the technological basis on which the most
recent research on the use of renewable energies is based, particularly to
produce thermal energy.
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Other comments on the Evaluation

Continuous evaluation - First assessment:During the semester, two partial written tests (P1 and P2) will be conducted,
covering content from the lectures and problem-solving sessions. Each test will account for 35% of the course grade. The
content evaluated in P1 will not be subjected to evaluation in the second partial test (P2).To pass the subject, students must
obtain an overall grade equal to or higher than 5 points out of 10.

In order to facilitate the continuous evaluation and the follow-up of the contents seen in the lecture sessions, self-evaluation
tests (PAV) will be carried out throughout the term through the teledocency platform (20% of the grades).Laboratory
practices (PL) together with TIC practices (PTIC) will represent 5% of the grade of the subject. The evaluation of the reports
of results obtained in each practice will be subject to the attendance of these sessions.Note that those who did not waive
continuous assessment in the first opportunity will not be allowed to take the global exam in this same sesién

Continuous evaluation - Second assessment:The exam of the second opportunity will consist of a written test (70%),
whose content will be determined by the agenda of the lectures and problem-solving sessions. The grade corresponding to
the self-evaluation tests (PAV-20%), laboratory practices (PL-5%) and ICT (PTIC-5%) will be kept. Those students who request
it, will be re-evaluated of the contents corresponding to PL and/or PTIC by means of a written test, which will take place on
the official date of the exam of the second opportunity. To pass the subject, students must obtain a qualification equal to or
higher than 5 points out of 10.

Global evaluation:Those students who waive the continuous evaluation will be entitled to a global test, written, with a
score of 100% evaluated in the official date of the exam. To pass the subject, the student must obtain a qualification equal
or superior to 5 points out of 10.

Sources of information

Basic Bibliography

J. Moran Michael / N. Shapiro, Howard, Fundamentals of Engineering Thermodynamics, 52 ed., Reverté, 2004
Complementary Bibliography

Glassman, Irvin, Combustion, 52 ed., Academic Press, 2014

Romero Sedd, Antonio Manuel / Arrué Burillo, Paloma, Disefio y cdlculo de instalaciones de gases combustibles.
Redes, 12 ed., Pearson, 2007

Mokhatab, Saeid / Y. Mak, John / V. Valappil, Jaleel / A. Wood, David, Handbook of liquefied natural gas, 12 ed., Elsevier,
2014

Miguez Tabares, José Luis / Ortiz Torres, Luis / Vaquez Alfaya, Eusebio, Produccién Industrial de Calor, 12 ed., Térculo,
1994

Mdrquez Martinez, Manuel, Combustion y quemadores, 12 ed., Marcombo, 2005

L. Klass, Donald, Biomass for Renewable Energy, Fuels, and Chemicals, 12 ed., Academic Press, 1998

Duffie, John A., Solar engineering of thermal processes, Wiley Intersciencie, 42 ed., Wiley, 2013

Kehlfhofer, Rolf / Rukes, Bert / Hannemann, Frank / Stirnimann Franz, Combined-Cycle Gas Steam turbine power
plants, 12 ed., PennWell, 2009

Wang, Shan K., Handbook of air conditioning and refrigeration, 22 ed., McGraw-Hill, 2001

Recommendations

Subjects that continue the syllabus

Renewable and Conventional Electricity Generation/V09G291V01307
Thermal engines and turbo-machines/V09G291v01308

Energy Efficiency: Sustainability and Certification/V09G291V01413
Thermal Energy Management/V09G291V01401

Subjects that it is recommended to have taken before
Thermal Systems/V09G291V01205
Heat transmission/V09G291V01206
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IDENTIFYING DATA

Instalacions eléctricas

Subject Instalaciéns
eléctricas
Code V09G291v01304
Study Grao en Enxefaria
programme da Enerxia
Descriptors  ECTS Credits Choose Year Quadmester

6 Mandatory 3 1c

Teaching Castelan
language Galego

Depa

rtment Enxefaria eléctrica

Coordinator Novo Ramos, Bernardino

Lecturers Novo Ramos, Bernardino

E-mail bnovo@uvigo.es
Web http://https://moovi.uvigo.gal/
General Nesta materia tratanse os aspectos basicos da xeracién e distribucidn final da enerxia eléctrica, centrandose

description inicialmente a materia na xeracién eléctrica convencional (con maquina sincrona) e as centrais asociadas aos

devanditos xeradores, para posteriormente estudar detalladamente o desefio, calculo e implementacién das
instalacidns eléctricas, tanto industriais como residenciais, de acordo ao REBT.

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 informacidén 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.

C22 Coflecemento sobre sistemas eléctricos de potencia e as suas aplicacions.

C23 Capacidade para o desefio de centrais eléctricas.

C28 Cofiecemento aplicado dos fundamentos de enerxias alternativas e uso eficiente da enerxia

C30 Conecemento aplicado sobre enerxias renovables

C32 Cofiecer, comprender e empregar 0s principios de aproveitamento, transformacién e xestién dos recursos enerxéticos

C33 Cofiecemento aplicado dos fundamentos de industrias de xeracién, transporte, transformacién e xestién da enerxia
eléctrica e térmica

D1 Cofiecer e manexar a lexislacion aplicable ao sector, cofiecer a contorna social e empresarial e saber relacionarse coa
administracién competente integrando este cofiecemento 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
Comprender os aspectos basicos de xeracién, transporte e distribucién da enerxia eléctrica. Al Bl C(C22 D1

A2 B3 (32 D2
A3 B5 (33 D3
A4
A5
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Coiiecer o tipo de instalacions e equipamento eléctrico a nivel industrial. Al Bl (22 D1

A2 B3 (32 D2
A3 B5 (33 D3

Ad
A5

Cofecer os diferentes tipos e o funcionamento das centrais eléctricas convencionais C23
C28
C30

Cofecer os elementos das centrais cldsicas de xeracién da enerxia eléctrica. C23
C28
C30

Ser capaz de desefiar e calcular instalaciéns de BT. C22
C33

Contidos

Topic

Principios da xeracién eléctrica con xeradores

sincronos e asincronos

Descripcén bésica das centrais eléctricas

convencionais. Tipos. Protecciéns

Instalaciéns e equipamentos habituais en

instalaciéns industriais.

Cables e lifias de transporte de enerxia eléctrica

Desefio e calculo de instalaciéns en BT

Planificacion

Class hours Hours outside the Total hours
classroom

Leccién maxistral 30 84 114

Practicas de laboratorio 10 8.5 18.5

Saidas de estudo 6 0 6

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

Leccidon maxistral

Exposicién por parte do profesorado do contido da materia na aula.

Practicas de laboratorio

Realizaranse nos Laboratorios do Dpto. de Enxefiaria Eléctrica da Escola de Enxefiaria Industrial
(Sede Campus).

Saidas de estudo

Procurarase facer -dependendo da receptividade das empresas eléctricas- unha visita a unha
central de xeracién eléctrica.

Seminario

Dentro das horas C tratarase de maneira mais detallada e personalizada algin tema ou aspecto
gue se considere adecuado para 0 bo desenvolvemento da materia.

Atencion personalizada

Methodologies

Description

Leccion maxistral

O profesorado atendera persoalmente as dibidas e consultas do alumnado durante as clases e no
horario de titorias. Para todas as modalidades de docencia, as sesiéns de titorizacién poderan
realizarse por medios telematicos baixo a modalidade de concertacién previa.

Practicas de
laboratorio

0 profesorado atenderd persoalmente as dubidas e consultas do alumnado durante as clases e no
horario de titorias. Para todas as modalidades de docencia, as sesidns de titorizacién poderan
realizarse por medios telematicos baixo a modalidade de concertacién previa.

Saidas de estudo

O profesorado atendera persoalmente as dibidas e consultas do alumnado durante as clases e no
horario de titorias. Para todas as modalidades de docencia, as sesions de titorizacién poderan
realizarse por medios telematicos baixo a modalidade de concertacién previa.

Seminario O profesorado atendera persoalmente as dibidas e consultas do alumnado durante as clases e no
horario de titorias. Para todas as modalidades de docencia, as sesiéns de titorizacién poderan
realizarse por medios telematicos baixo a modalidade de concertacién previa.

Avaliacion
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Description Qualification Training and

Learning
Results
Leccién Durante o cuadrimestre realizaranse dous exames para avaliar os coflecementos 80 Al B1C22D1
maxistral adquiridos polos alumnos -tanto nas clases tedricas como nos casos practicos A2 B3 C23 D2
descritos nelas- sobre os aspectos basicos da materia. Cada un deles valera 0 40% A3 B5C28 D3
da nota final, sendo necesario obter un minimo de 3 puntos en cada un deles para A4 C30
superar a materia. Polo tanto, avaliaranse todos os resultados previstos na materia. A5 (C32
C33
Practicas de As cuestiéns relacionadas coas practicas desenvolvidas ao longo do cuadrimestre 20 A1 B1C22D1
laboratorio  formularanse nunha proba independente, cuxo valor serd de 2 puntos sobre a nota A2 B3 C23 D2
final da materia. Dita proba podera ser substituida, se é o caso e sempre co visto e A3 B5C28 D3
prace do profesorado, por outro tipo de avaliacidn como a entrega de informes, un A4 C30
exame practico sobre a sa montaxe, a entrega dun proxecto, etc. Polo tanto, A5 (C32
avaliaranse todos os resutados previstos na materia. C33
Saidas de Na proba correspondente &s practicas da materia poderd suscitarse algunha 0
estudo cuestién relacionada con dita saida polo que non se especifica unha porcentaxe

concreta para a avaliacién da devandita metodoloxia, senén que se incluiria na
anterior. Asi, avalianse todos os resultados previstos na materia.

Seminario A avaliacién da materia impartida neles incluirase nas probas correspondentes as 0
clases expositivas e, polo tanto, non se especifica unha porcentaxe especifica para
a avaliacién da devandita metodoloxia. Polo tanto, avaliaranse todos os resultados
previstos na materia.

Other comments on the Evaluation

Avaliacion continua primeira oportunidade

A segunda proba, cun peso do 40% da nota final, coincidird coa data oficial do exame de primeira oportunidade que
estableza o centro.

Segunda oportunidade de avaliacion continua

0 alumnado que optase pola Avaliacién Continua e non superase ningunha das probas tera a posibilidade de repetilas o dia
oficial do exame, conservando as notas das xa superadas e tamén as minimas necesarias en cada unha delas.

Avaliacion global

0 alumnado que opte pola modalidade de Avaliacién Global sera avaliado no 100% da materia nun (nico exame que se
celebrard o dia oficial sinalado pola Direccién da EME, tanto na primeira como na segunda oportunidade.

A documentacion correspondente & materia explicada en clase poderd estar dispofiible en calquera momento na plataforma
Moovi, entendéndose esta como documentacién de apoio e, polo tanto, os exames non estdn necesariamente vinculados a
dita documentacion.

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

J. Fraile Mora, Maquinas Eléctricas, Servicio Publicaciones E.T.S.I.C - UPM,

Paulino Montané, Protecciones en las instalaciones eléctricas, Ed. Marcombo,

Ministerio de Industria y Energia, Reglamento Electrotécnico para BT, RD 842/2002, Ministerio de Industria y Energia,
2002

Moreno Alfonso, Narciso; Cano Gonzélez, Ramdn, Instalaciones eléctricas en baja tension, Paraninfo, 2017
Garcia Trasancos, José, Instalaciones eléctricas en media y baja tension, Paraninfo, 2009

Complementary Bibliography

Stephen J. Chapman, Maquinas Eléctricas, McGraw Hill,

Grupo Formacién Empresas Eléctricas, Centrales Hidroeléctricas | y I, Paraninfo,

Asociacion de Investigacion Industrial Eléctrica (ASINEL), Coleccion de textos sobre centrales termoeléctricas
convencionales y nucleares, ASINEL,

Recomendacions
Subjects that continue the syllabus
Xeracion eléctrica renovable e convencional/V09G291V01307
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Sistemas eléctricos de potencia/V09G291V01306

Subjects that it is recommended to have taken before

Fisica: Fisica I/V09G291V01102
Circuitos e maquinas eléctricas/V09G291V01201
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IDENTIFYING DATA

Hydraulic resources, installations and hydro-power plants

Subject Hydraulic

resources,
installations and
hydro-power plants

Code V09G291V01305

Study Grado en

programme Ingenieria de la
Energia

Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 3rd 2nd

Teaching Spanish
language Galician

English

Depa

rtment

Coordinator Conde Fontenla, Marcos

Molares Rodriguez, Alejandro

Lecturers Cabarcos Rey, Adrian

Concheiro Castifieira, Miguel
Conde Fontenla, Marcos
Molares Rodriguez, Alejandro

E-mail mfontenla@uvigo.gal
a.molares@uvigo.es
Web http://moovi.uvigo.gal/
General The main goal of this course is to acquire the scientific knowledge and the study of the technical application

description concerning energy conversion devices that employ water as the exchanger fluid. The application of fluid

mechanics to hydropower systems is revisited here from an industrial point of view, dealing with the most
common types of water pumps and turbines.

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.

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.

C20

Applied knowledge of the fundamentals of hydraulic services and facilities. Planning and management of hydraulic
resources.

C21

Applied knowledge of the fundamentals of mechanical and fluid systems and machines.

C23

Ability to design electrical power plants.

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.
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Expected results from this subject
Expected results from this subject

Training and Learning Results

To understand the basic laws about the fundamentals of fluid machines Al Bl C20 D5
B5 Cc21
C23

Acquire skills on the process of hydraulic installations sizing A2 Bl C20 D5

A3 B2 C21
Ad B3 C23
A5 B4

B5

Contents

Topic

1.- Machines of fluid

1.1 Introduction.

1.2 Classification of fluid machines.

1.3 Main parts of a positive displacement machine.

1.4 Positive displacement principle for a machine.

1.5 Main parts of a turbo-machine.

1.6 Classification of turbo-machines.

1.7 Continuity equation.

1.8 Angular momentum conservation law. Euler's theorem.
1.9 Euler's equation.

1.10 Bernoulli's equation (relative movement)

1.11 Degree of reaction.

1.12 Losses in fluid machines: hydraulic, volumetric, mechanical.
Efficiencies and power diagram.

1.13 Similarity in hydraulic turbo-machines. Specific speed.

2.- Hydraulic pumps. Classification and
constituent elements. Pumping facilities.

2.1 Classification and constituent elements of hydraulic pumps.
2.2 One-dimensional theory of turbo-pumps: radial and axial flow.
2.3 Two-dimensional theory for turbo-pumps: radial and axial flow.
2.4 Basic design parameters of radial turbo-machines.

2.5 Basic design parameters of axial turbo-machines.

2.6 Characteristic curve of radial pumps.

2.7 Characteristic curve of axial and diagonal pumps.

2.8 Similarity in turbo-pumps. Particular cases.

2.9 Impeller trim on radial turbo-machines.

2.10 Pump-installation coupling. Selection of machines. Arrangement of
pumps in series and in parallel.

2.11 Priming a pump.

2.12 Cavitation in centrifugal pumps

2.13 Introduction to the phenomenon of water hammer in pumping
installations.

3.- Hydraulic turbines and hydroelectric power
stations

3.1 Classification of hydraulic turbines.

3.2 Pelton Turbine.

3.3 Francis Turbine: Slow, normal and fast.

3.4 Axial turbines: Kaplan and propeller. Bulb groups.

3.5 Basic aspects on the regulation of hydraulic turbines.
3.6 Similarity in hydraulic turbines. Parameters of interest.

4.- Hydroelectric facilities: use of hydraulic
energy.

4.1 Introduction

4.2 Classification and types of uses

4.3 Singular elements: dam, reliefs, water pipes and penstocks.
4.4 Accessory devices.

4.5 Water hammer in penstocks.

4.6 Surge tanks and other elements of protection.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 16 28 44
Practices through ICT 4 4 8
Laboratory practical 10 15 25
Problem solving 20 3 23
Autonomous problem solving 0 47.5 47.5
Essay questions exam 1 0 1
Problem and/or exercise solving 1.5 0 1.5

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

Description

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

Practices through ICT ~ Some basic method of solving problems associated with the coupling of pumps, application of the
laws of similarity and calculation of installations and networks using generic calculation programs
will be addressed: spreadsheet and/or mathematical software. The licenses will be GNU GPL, or a
commercial one funded by the school/university.

Laboratory practical Up to three 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  The students will solve the proposed problems. They can ask for support during the scheduled

solving tutorship hours.

Personalized assistance
Methodologies Description

Autonomous problem Personalized attention will be given to the students during class (throughout the possible

solving 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
Laboratory practical Delivery of a report/questionnaire and/or completion of an oral test of 10 Al Bl C20 D5
at least A2 B3 C(C21
two experimental/ICT practices throughout the course A3 B4 (23
A4 B5
EXPECTED RESULTS FROM THIS SUBJECT:
Comprise the fundamental laws about the basics in fluid machines.
Acquire skills on the process of hydraulic installations sizing.
Problem solving These are two continuous assessment tests that will be carried out 25 Al Bl C20 D5
throughout A2 B2 C(C21
the school year. They will consist of written exercises/problem solving A3 B3 (C23
tests. Each one will have a weight of 12.5% of the total grade. A4
Consult detailed methodology in the "other A5
comments on the evaluation".
EXPECTED RESULTS FROM THIS SUBJECT:
Comprise the fundamental laws about the basics in fluid machines.
Acquire skills on the process of hydraulic installations sizing.
Essay questions It will consist of two written tests that may consist of: theoretical / 25 Al Bl C20 D5
exam practical A2 B2 C(C21
questions that include resolution of exercises and problems and/or A3 B3 C(C23
topic to be A4 B4
developed. Each test will represent 12.5% of the total grade. For A5 B5
more
information, see the detailed methodology in the section "other
comments on
the evaluation"
EXPECTED RESULTS FROM THIS SUBJECT:
Understand the basics of Fluid Mechanics
Comprise the fundamental laws about the basics in fluid machines.
Acquire skills on the process of hydraulic installations sizing.
Problem and/or This test will coincide with the official exam established in the 40 Al Bl C20 D5
exercise solving center's calendar. A2 B2 C21
It will consist of a written test for the resolution of exercises / A3 B3 C(C23
problems. Consult A4 B4
the detailed methodology in the "other comments on the evaluation" A5 B5
section.

WITH THIS METHODOLOGY ALL THE EXPECTED RESULTS FROM THIS
SUBJECT WILL BE TACKLED
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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 derived from the application of the current 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.

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 + (1/30) 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

Round, George F, Incompressible Flow Turbomachines. Design, Selection, Applications, and Theory, 12 ed.,
Elsevier - Gulf Professional Publishing, 2004

Agiiera Soriano, José, Mecanica de fluidos imcompresibles y turbomaquinas hidraulicas, 52 ed., Editorial Ciencia 3,
S.L., 2002

Mataix Plana, Claudio, Mecanica de fluidos y maquinas hidratilicas, 22 ed., Ediciones del castillo, S.A., 1986

Hussian, Z. and Abdullah, Z. and Alimuddin, Z., Basic Fluid Mechanics and Hydraulic Machines, 12 ed., CRC Press, 2009
Modi, P. N. and Seth, S. M., Hydraulics and Fluid Mechanics Including Hydraulic Machines (In Sl Units), 152 ed.,
Standard Book House, 2004

Complementary Bibliography

Mataix Plana, Claudio, Turbomaquinas hidraulicas, 22 ed., ICAl, 2009

Girdhar, P. and Moniz, O, Practical Centrifugal Pumps. Design, Operation and Maintenance, 12 ed., Elsevier -
Newnes, 2005

Hernandez Krahe, Jose Maria, Mecanica de Fluidos y Maquinas Hidraulicas/Unidades Didacticas V y VI, 12 ed., UNED,
1995
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Kothandaraman, C. P. and Rudramoorthy, R., Fluid Mechanics and Machinery, 22 ed., New Age International (P) Ltd.,
Publishers, 2007

Vasandani, V. P., Theory and Design of Hydraulic Machines Including Basic Fluid Mechanics, 112 ed., Khanna
Publishers, 2010

Gllich, Johann F., Centrifugal Pumps, 32 ed., Springer, 2014

Kumar, P., Hydraulic Machines: Fundamentals of Hydraulic Power Systems, 12 ed, CRC Press, 2012

Bansal, R. K., A Textbook of Fluid Mechanics and Hydraulic Machines (in Sl units), 12 ed., Laxmi Publications, 2005
Gupta, S. C., Fluid Mechanics and Hydraulic Machines, 12 ed., Pearson Education Canada, 2006

Patra, K. C., Engineering Fluid Mechanics and Hydraulic Machines, 12 ed., Alpha Science Intl Ltd, 2012

de Lamadrid Martinez, Abelardo, Maquinas hidraulicas. Turbinas Pelton. Bombas centrifugas, 12 ed., Servicio de
Publicaciones, ETSII - UPM, 1986

Recommendations

Subjects that are recommended to be taken simultaneously
Thermal engines and turbo-machines/V09G291V01308

Subjects that it is recommended to have taken before
Circuits and Electrical Machines/V09G291V01201
Fluid mechanics/V09G291V01204

Other comments
It is recommended to have previously passed a Fluid Mechanics course.
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IDENTIFYING DATA

Sistemas eléctricos de potencia

Subject Sistemas
eléctricos de
potencia
Code V09G291V01306
Study Grao en Enxefaria
programme da Enerxia
Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 3 2C
Teaching Casteldn
language
Department Enxefaria eléctrica

Coordinator Fernandez Otero, Antonio

Lecturers Feijéo Lorenzo, Andrés Elias

Fernandez Otero, Antonio
Moreira Meira, Julio César

E-mail afotero@uvigo.es
Web http://moovi.uvigo.gal
General O obxetivo de esta asignatura é proporcionar ao alumnado os cofilecementos necesarios sobre os sistemas de

description transporte e distribucién da enerxia eléctrica.

Ademadis de describir a sua estructura e os diferentes elementos que os constituen tamén se tratan os
aspectos necesarios para comprender as técnicas utilizadas na sUa andlise e operacién.

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.

C22 Coflecemento sobre sistemas eléctricos de potencia e as suas aplicacions.

C23 Capacidade para o desefio de centrais eléctricas.

D1 Cofiecer e manexar a lexislacion aplicable ao sector, cofiecer a contorna social e empresarial e saber relacionarse coa
administracion competente integrando este cofiecemento na elaboracidn 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

Dominar as técnicas para a andlise de sistemas eléctricos de potencia en réxime estacionario. Al Bl (22 D1
A2 B5
A3
A5

Coiiecer a normativa e os principios da operacion nos sistemas eléctricos A2 Bl (22 D1
A3 B3 (23 D2
A5 B5

Cofecer os elementos que constitlen as redes eléctricas. Al C22 D1
A4 D2
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Comprender os procesos de regulaciéon nas redes eléctricas A2 Bl (22 D1

Adquirir habilidades sobre a analise de sistemas eléctricos en réxime estacionario. Al B3 (22 D1
A2 D2
A5
Adquirir habilidades sobre a analise de sistemas eléctricos en réxime dindmico. A2 Bl C(C22 D1
A5 D2
Comprender os aspectos basicos da operacidn éptima da xeracién e as perdas no sistema eléctricoAl Bl (22 D2
A2 C23 D3
Contidos
Topic
Estructuracién das redes de enerxia eléctrica Producién
Transporte
Distribucién
Consumos
Elementos construtivos das R.E.E. Modelo das lifias
Circuitos equivalentes estacionarios. Regulaciéon. Modelos dos transformadores.
Limites de funcionamento. Modelos de xeradores.
Modelos de consumos.
Analise da REE en réxime estacionario. Introducién ao fluxo de potencia.

Fluxo de potencia de Gauss-Seidel.
Fluxo de potencia de Newton Raphson.

Control e operacién da REE Control p-f
Control g-v.
Andlise de continxencias

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 20 36 56
Resolucién de problemas 16 33.5 49.5
Practicas con apoio das TIC 14 28 42
Exame de preguntas de desenvolvemento 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 Exposicién por parte do profesorado dos contidos sobre a materia obxecto de estudo, bases
tedricas e/ou directrices dun traballo, exercicio que o/a estudante ten que desenvolver
Resolucién de Actividade na que se formulan problema e/ou exercicios relacionados coa materia. O alumnado
problemas debe desenvolver as soluciéns adecuadas ou correctas mediante a exercitacién de rutinas, a

aplicacién de férmulas ou algoritmos, a aplicacién de procedementos de transformacién da
informacién dispofiible e a interpretacion dos resultados. Additase utilizar como complemento da
leccién maxistral.

Practicas con apoio das Actividades de aplicacién do cofiecemento nun contexto determinado e de adquisicién de
TIC habilidades bésicas e procedimentales en relacién coa materia a través do TIC.

Atencidn personalizada

Methodologies Description

Leccién maxistral Despois deste tipo de clases o alumnado pode consultar ao profesorado de forma individual as
sUas posibles dubidas no horario de titorias establecido.

Resolucién de problemas  Despois deste tipo de clases o alumnado pode consultar ao profesorado de forma individual as
sUas posibles dubidas no horario de titorias establecido.

Practicas con apoio das TIC Despois deste tipo de clases o alumnado pode consultar ao profesorado de forma individual as
sUas posibles dubidas no horario de titorias establecido.

Avaliacion

Description Qualification  Training and
Learning Results
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Practicas con apoio das  Tras cada clase practica o alumnado debe entregar no prazo 20 Al Bl C22 D1

TIC establecido unha memoria coa resolucién do caso practico A2 B3 C23 D2
exposto. A3 B5 D3

Ad

Resultados previstos na materia: A5

Dominar as técnicas para a analise de sistemas eléctricos de
potencia en réxime estacionario.

Coiiecer a normativa e os principios da operacién nos sistemas
eléctricos

Coiiecer os elementos que constitlien as redes eléctricas.
Comprender os procesos de regulacién nas redes eléctricas
Adquirir habilidades sobre a analise de sistemas eléctricos en
réxime estacionario.

Adquirir habilidades sobre a analise de sistemas eléctricos en
réxime dinamico.

Comprender os aspectos basicos da operacidn dptima da xeracién
e as perdas no sistema eléctrico

Exame de preguntas de Realizanse dlas probas con preguntas tedricas e exercicios 80 Al Bl C22 D1
desenvolvemento practicos de desenvolvemento, unha durante o cuadrimestre e A2 B3 C23 D2
outra na data do exame oficial prevista no calendario do centro. A3 B5 D3
Cada proba ten un peso do 40% da nota total. A4
E necesario obter unha nota minima de 3,5 sobre 10 en cada A5

unha das probas. De non acadarse este minimo, a nota final sera
como maximo de 4,5.

Resultados previstos na materia:

Dominar as técnicas para a analise de sistemas eléctricos de
potencia en réxime estacionario.

Coflecer a normativa e os principios da operacién nos sistemas
eléctricos

Cofecer os elementos que constitlen as redes eléctricas.
Comprender os procesos de regulacién nas redes eléctricas
Adquirir habilidades sobre a analise de sistemas eléctricos en
réxime estacionario.

Adquirir habilidades sobre a analise de sistemas eléctricos en
réxime dinamico.

Comprender os aspectos basicos da operacién 6ptima da xeracién
e as perdas no sistema eléctrico

Other comments on the Evaluation

CONSIDERACIONS SOBRE A AVALIACION CONTINUA

A avaliacién continua realizarase a partir da suma das cualificaciéns obtidas nas metodoloxias antes mencionadas.
CONSIDERACIONS DE SEGUNDA OPORTUNIDADE

0 alumnado realizard un exame con cuestiéns tedricas e exercicios practicos de desenvolvemento que lle permitirdn acadar
0 100% da nota.CONSIDERACIONS SOBRE A AVALIACION GLOBALO alumnado que renuncie & avaliacién continua
realizard un exame sobre todo o contido da materia, que lle permitird acadar o 100% da nota total.

Bibliografia. Fontes de informacion

Basic Bibliography

J. J. Grainger y W.D. Stevenson,, Analisis de sistemas de potencia, 12 edicién,, McGraw-Hill, 1996

A. Gémez Expdsito y otros, Andlisis y Operacion de Sistemas de Energia Eléctrica, McGraw-Hill, 2002

A. Gémez Expdsito y otros, Sistemas eléctricos de potencia: problemas y ejercicios resueltos, McGraw-Hill, 2002
Complementary Bibliography

J. D. Glover y M. S. Sarma, Sistemas de potencia, Thompson, 2003

Recomendacions

Subjects that it is recommended to have taken before
Circuitos e maquinas eléctricas/V09G291V01201
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IDENTIFYING DATA

Xeracién eléctrica renovable e convencional
Subject Xeracién eléctrica
renovable e
convencional
Code V09G291V01307
Study Grao en Enxefaria
programme da Enerxia
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 3 2C
Teaching Castelan
language
Department Enxefiaria eléctrica

Coordinator Manzanedo Garcia, José Fernando

Lecturers Manzanedo Garcia, José Fernando

E-mail manzaned@uvigo.es
Web http://https://moovi.uvigo.gal/
General Esta materia céntrase fundamentalmente no estudo das instalaciéns de xeracidn edlica e fotovoltaica. Nesta

description materia adquirense as competencias para o desefio e calculo deste tipo de instalaciéns renovables, asi como

as condiciéns técnicas para a sla conexién a rede.

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 informacidén 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.

C23 Capacidade para o desefio de centrais eléctricas.

C30 Coflecemento aplicado sobre enerxias renovables

D1 Cofiecer e manexar a lexislacion aplicable ao sector, cofiecer a contorna social e empresarial e saber relacionarse coa
administracion competente integrando este cofiecemento na elaboracidn 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 a operacion das centrais eléctricas Al Bl (23 D1
A2 B3 D2
A3 B5 D3
Ad
A5

Comprender os esquemas de funcionamento dos servizos auxiliares en centrais térmicas e C23

hidraulicas

Comprender os aspectos basicos da xeracién eléctrica con enerxias renovables. Al Bl C30 D1
A2 B3 D2
A3 B5 D3
A4
A5
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Adquirir habilidades para o desefio de instalacions edlicas C30

Adquirir habilidades para o desefio de instalaciéns fotovoltaicas C30
Adquirir habilidades para a avaliacién técnico/econdémica das instalaciéns de enerxias renovables C30
Cofiecer a normativa aplicable & xeracién de enerxia, e mais especificamente & xeracién de C30
enerxia con fontes non convencionais

Cofiecer os sistemas de almacenamento de enerxia e a sUa relacién coa operacién do sistema C30
eléctrico.

Contidos

Topic

Operacion de Centrais Eléctricas

Servicios Auxiliares en Centrais y Grupos de

Xeneracion

Instalaciéns edlicas de producién de enerxia Recurso edlico e avaliacién do mesmo

eléctrica

Tecnoloxia de Aeroxeradores
Control de potencia e estimacién da enerxia producida nun Aeroxerador
Sistemas de conexidn a rede de Aeroxeradores

Instalacions fotovoltaicas

Radiacion solar

Modelado da célula fotovoltaica

Sistemas fotovoltaicos

Dimensionado dunha instalacion fotovoltaica

Sistemas de almacenamento de enerxia Baterias de acumuladores

Outros tipos de almacenamentos

Condicidns técnicas e réxime econdmico das

enerxias renovables.

Viabilidade econémica das instalaciéns de

enerxia renovable.

Instalaciéns de producién eléctrica con outras

fontes renovables

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 31 84 115
Practicas de laboratorio 10 8.5 18.5
Saidas de estudo 5 0 5
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

Leccidon maxistral

Exposicién por parte do profesorado do contido da materia na aula.

Practicas de laboratorio

Realizaranse nos Laboratorios do Dpto. de Enxefaria Eléctrica da Escola de Enxefiaria Industrial
(Sede Campus).

Saidas de estudo

Procurarase facer -dependendo da receptividade das empresas eléctricas- unha visita a algin
centro de xeracién edlica ou fotovoltaica.

Seminario

Dentro das horas C tratarase de maneira mais detallada e personalizada algin tema ou aspecto
que se considere adecuado para o bo desenvolvemento da materia.

Atencion personalizada

Methodologies

Description

Leccidon maxistral

O profesorado atendera persoalmente as dubidas e consultas do alumnado durante as clases e no
horario de titorias baixo a modalidade de concertacidn previa -sempre antes das 24 horas previas
a0 exame.

Practicas de laboratorio

O profesorado atendera persoalmente as dubidas e consultas do alumnado durante as clases e no
horario de titorias baixo a modalidade de concertacidn previa -sempre antes das 24 horas previas
ao exame.

Saidas de estudo

O profesorado atenderd persoalmente as dubidas e consultas do alumnado, pero nesta
metodoloxia quen proporcionard unha mellor explicacién serd o propio persoal da empresa ou
centro que se visite.
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Seminario 0 profesorado atenderd persoalmente as dubidas e consultas do alumnado durante as clases e no
horario de titorias baixo a modalidade de concertacidn previa -sempre antes das 24 horas previas

ao exame.
Avaliacion
Description Qualification Training and
Learning
Results
Leccién Realizaranse dous exames ao longo do cuadrimestre para valorar o cofiecemento 80 Al B1 C23 D1
maxistral adquirido polo alumnado -tanto nas sesiéns maxistrais como nos casos practicos A2 B3 C30 D2
descritos nas mesmas- sobre os aspectos basicos da materia. Cada un deles A3 B5 D3
valerd un 40% da cualificacién final, e haberd que obter un minimo de 3 puntos en A4
cada un deles para aprobar a materia. Avaliaranse pois todos os resultados A5
previstos na materia.
Practicas de Exporanse, nunha ou varias probas independentes, cuestiéns relacionadas coas 20 Al B1 C23 D1
laboratorio  practicas desenvolvidas ao longo do cuadrimestre, cuxo valor -xunto coa parte A2 B3 C30 D2
correspondente & avaliacién dos seminarios- sera de 2 puntos sobre a nota final da A3 B5 D3
materia. Avaliaranse pois todos os resultados previstos na materia. Ad
A5
Saidas de Poderd exporse, na proba correspondente as practicas da materia, algunha 0
estudo cuestién relacionada con dita saida e por tanto non se especifica unha porcentaxe

concreta para a avaliacién de devandita metodoloxia. Avalianse pois todos os
resultados previstos na materia.

Seminario A avaliacién da materia impartida nos mesmos incluirase na mesma proba que as 0
Practicas de laboratorio e, por tanto, non se especifica unha porcentaxe concreta
para a avaliacién de devandita metodoloxia. Avaliaranse pois todos os resultados
previstos na materia.

Other comments on the Evaluation

A documentacién correspondente & materia explicada en clase en cada momento podera estar dispofiible na plataforma
Moovi, entendendo esta como documentacién de apoio e non estando, por tanto, necesariamente vinculados os exames &
devandita documentacién. E altamente recomendable, por tanto, que o alumnado tome os seus propios

apuntamentos en clase.

A RENUNCIA A AVALIACION CONTINUA debe realizarse sempre con anterioridade & celebracién da primeira proba da
devandita avaliacién. Dito doutro xeito: Con independencia de se un alumn@ preséntase ou non 4 devandita proba, se non
solicitou a renuncia 4 avaliacién continua nese prazo, non podera presentarse ao exame de Avaliacion Global na
primeira oportunidade.

Avaliacion continua primeira oportunidade

A segunda proba, cun peso do 40% da nota final, farase coincidir coa data oficial do exame da primeira oportunidade
establecido polo centro, e nesa proba non se podera repetir a primeira. Se alguin/algunha alumno/a preséntase a algunha
proba parcial pero deixa de presentarse a outras, a nota final serd a que corresponda considerando un cero nas que non se
presentou.

Avaliacion continua segunda oportunidade

0 alumnado que optase por Avaliacién Continua e non superase algunha das probas tera opcidn a repetir as mesmas o dia
oficial do exame, manténdose as notas das xa superadas e tamén os minimos necesarios en cada unha delas.

Avaliacion Global

0 alumnado que opte pola modalidade de Avaliacién Global sera avaliado do 100% da materia nun tinico exame a
celebrar o dia oficial marcado pola Direccién da EME, tanto na primeira como na segunda oportunidade.

Calendario de exames. Verificar/consultar de forma actualizada na paxina web do centro:
http://minaseenerxia.uvigo.es/es/docencia/examenes

A revision de exames serd comunicada (data, hora e lugar) con polo menos 24h de antelacién a través de Moovi e, salvo
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casos moi xustificados, non serd modificable. Iso obviamente implica que na revisiéon dun exame, pofilamos da segunda
proba parcial, non se revisara a doutro exame, pofiamos a primeira proba parcial. E unha vez revisado o exame non podera
volverse a revisar.

Bibliografia. Fontes de informacion

Basic Bibliography

Rodriguez Amenedo, Burgos Diaz, Arnalte Gémez, SISTEMAS EOLICOS DE PRODUCCION DE ENERGIA ELECTRICA,
Rueda S. L., 2003

Varios, FUNDAMENTOS, DIMENSIONADO Y APLICACIONES DE LA ENERGIA SOLAR FOTO VOLTAICA, CIEMAT, 2005
Complementary Bibliography

Recomendacidns

Subjects that it is recommended to have taken before
Tecnoloxia electrénica/V09G291V01208

Circuitos e maquinas eléctricas/V09G311V01201
Instalaciéns eléctricas/V09G311V01305

Other comments
Recoméndase, ademais de cursar as materias anteriormente citadas, manexar con soltura os cofilecementos basicos de
trigonometria..

0 uso de dispositivos mébiles durante a celebracién das clases esta totalmente prohibida, incluido o seu uso para
mensaxeria. A sua utilizacién considerarase unha falta de respecto aos membros da comunidade universitaria e aos actos
académicos da Universidade de Vigo, contemplados no Art. 47 do Regulamento de Estudantes, e no caso de que se lle tefia
que chamar a atencién a un alumno reincidente, poderiase entender que esta a impedir a normal celebracidn de actividades
de docencia, o cal est? tipificado como falta grave no Art. 3 do Regulamento de Réxime Disciplinario do Estudantado.
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IDENTIFYING DATA

Thermal engines and turbo-machines

Subject Thermal engines
and turbo-
machines
Code V09G291V01308
Study Grado en
programme Ingenieria de la
Energia
Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 3rd 2nd

Teaching Spanish
language English

Department

Coordinator Patifio Vilas, David

Lecturers Chapela Lépez, Sergio

Giraldez Leirado, Alejandro
Patifio Vilas, David

E-mail patinho@uvigo.es

Web http://moovi.uvigo.gal

General Increase the knowledge of internal combustion engines and turbomachinery (heat engines)
description

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.

C21

Applied knowledge of the fundamentals of mechanical and fluid systems and machines.

C23

Ability to design electrical power plants.

C29

Applied knowledge of thermal engineering.

C35

Ability to apply the knowledge about thermal engines and machines to problems that might arise in engineering.

C36

Ability to apply Environmental Technologies to problems that might arise in Thermal Engineering.

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 know the technological fundamentals on which the most recent investigations in thermal Al Bl C21 D1
engines are supported A2 B5 (23 D2
A3 C29 D3
A4 C35
A5
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To know the types, operation and applications of thermal machines and engines Al Bl C21 D1
A2 B5 (23 D2

A3 C29 D3
A4 C35
A5
To solve problems related with the subject in an autonomous way and in collaboration with other A1 Bl C21 D1
colleagues A2 B3 (23 D2
A3 B5 (29 D3
A4 C35
A5
To explain on the environmental implications and sustainability of a given problem Al Bl C29 D1
A2 C36 D2
A3 D3
A4
A5
To solve problems inherent to thermal machines Al B3 C21 D1
A2 C23 D2
A3 C29 D3
A4 C35
A5
To carry out experimental analyses to evaluate the characteristic curves of operation of thermal Al B3 C21 D1
engines at a full load A2 C23 D2
A3 C29
A4 C35
A5 C36
To write reports about calculations and assays justifying the results, extracting conclusions Al B3 (21 D1
A2 B5 C(C23 D2
A3 C29 D3
Ad C35
A5 C36
Contents
Topic
1. Introduction to Heat Engines 1.1 Presentation of the subject
1.2 Energetic context
1.3 Decarbonizing energetic market
1.4 Trends ans scope
2. Characteristics of the Internal Combustion 2.1 Classification of the heat engines
Engines (ICE) 2.2 Fundamentals of the Internal Combustion Engines (ICE)

2.3 Parts of the ICEs
2.4 Nomenclature and basic parameters
3. Air Cycle 3.1 Thermodynamic Cycle
3.2 The Otto Cycle
3.3 The Limited Pressure Cycle
3.4 The Diesel Cycle
4. The Actual Cycle 4.1 The mixture of real gas
4.2 Evolution of the adiabatic coefficient
4.3 Pumping Loss
4.4 Combustion Loss
4.5 Expansion Loss
4.6 Quality Factor of the Cycle
5. Auxiliar Circuits 5.1 Refrigeration System
5.2 Lubricacion System
6. Gas exchange processes in 4 Stroke Engines 6.1 The Valve Train
6.2 The Volumetric Efficiency
6.3 Pumping loss
6.4 Timing
6.5 Variable Distribution Systems
6.6 Dynamic Air admition systems
7. Supercharging 7.1 Advantages of the supercharging in ICE
7.2 Volumetric superchargers
7.3 Turbochargers
7.4 Intercooler
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8. Combustion in Spark Ignition Engines (SIE)

8.1 Stoichiometry of SIE

8.2 Characteristic Curves

8.3 The Carburettor

8.4 Injection System

8.5 Closed loop (lambda control)

8.6 Combustion phases in SI

8.7 Abnormal Combustion: knock

8.8 Abnormal Combustion: superficial ignition
8.9 Influential factors in SI combustion

9. Combustion in Compression Ignition Engines
(CIE)

9.1 Delay time

9.2 Phases of Cl combustion
9.3 Influential Factors

9.4 Injection system

10. Pollutant Emissions

10.1 SI Emissions

10.2 Diesel Emissiones
10.3 Catalytic converter
10.4 EGR systems

10.5 Regulations (EURO)

11. Future trends

11.1 Alternative Fuels
11.2 Hybrid and Electrical Systems

12. Thermal turbomachinery

12.1 Brayton Cycle

12.2 Parts of the Gas Turbine
12.3 Compressors

12.4 Combustion Chamber
12.5 Turbine

12.6 Architecture

Planning
Class hours Hours outside the Total hours
classroom
Lecturing 25 65 90
Laboratory practical 16 4.5 20.5
Problem solving 7 30 37
Objective 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

Theoretical lectures in large groups

Laboratory practical

Practical experiences in laboratory

Problem solving

Resolution of actual thermal engines' problems

Personalized assistance

Methodologies Description

Lecturing

The professor will attend personally the doubts and queries of the students during the class and in

the scheduled tutories. For all the different teaching methodologies, the tutories could be telematic
(email, Campus Remoto, forums in Moovi...) with an appointment.

Laboratory practical The professor will attend personally the doubts and queries of the students during the class and in
the scheduled tutories. For all the different teaching methodologies, the tutories could be telematic
(email, Campus Remoto, forums in Moovi...) with an appointment.

Problem solving

The professor will attend personally the doubts and queries of the students during the class and in

the scheduled tutories. For all the different teaching methodologies, the tutories could be telematic
(email, Campus Remoto, forums in Moovi...) with an appointment.

Assessment
Description Qualification Training and Learning
Results
Lecturing Short answer, objective tests and/or quizs 50 Al Bl C21 D1
A2 B3 (C23 D2
EXPECTED RESULTS: A3 B5 (C29 D3
All the expected results are evaluated with this methodology A4 C35
A5 C36
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Laboratory practicalDelivery of the reports of the work carried out during the practices 12 Al Bl C21 D1

EXPECTED RESULTS: A2 B3 (C23 D2
All the expected results are evaluated with this methodology A3 B5 C29 D3

Ad C35

A5 C36
Problem solving Problem resolution 38 Al Bl C21 D1
A2 B3 (C23 D2
EXPECTED RESULTS: A3 B5 (C29 D3

All the expected results are evaluated with this methodology A4 C35

A5 C36
Objective questions Final exam (theoretical content and problems) for the students with 0 Al Bl C21 D1
exam the whole grades pending or for those in continuous evaluation with A2 B3 (C23 D2
pending partials. His weight on the final grade varies between the A3 B5 C29 D3

0-100% depending of the case. A4 C35

A5 C36

EXPECTED RESULTS:
All the expected results are evaluated with this methodology

Other comments on the Evaluation

CONTINUOUS ASSESSMENT

There will be a series of mid-term exams that serve to release content from the final exam established in the center's
calendar. The students under continuous assessment must fill a student card provided with a photo before the first partial
exam. Students who fail a mid-term may only make up that part of the exam in the global exam (first opprtunity). If they fail
again, they should do the global exam (second oportunity) with the whole subject. Attendance to the laboratory practical
sessions is not compulsory, but it represents 12% of the continuous assessment grade (review of deliverables in each
session).

If the overall average mark is higher than 5 but the student has not succeeded in all the mid-terms, the final grade on the
transcript will be 4.9 (fail).

GLOBAL ASSESSMENT

Students who waive the continuous assessment are entitled to a final exam with a 100% mark, the content of which will be
determined by the syllabus of the lectures (theory), problem solving and the practical sessions.

SECOND OPPORTUNITY

Students who do not pass the subject at the first opportunity will have the right to take another final exam with a 100%
mark, on the date established in the official calendar of the center.

Exam Timetable: Exam dates and rooms must be verified in the official webpage of the school:

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

Sources of information

Basic Bibliography

Heywood, J.B., Internal combustion engines fundamentals, McGraw-Hill, 1988

Payri F. and Desantes .M., Motores de combustion interna alternativos, Reverté, 2011

Mufioz M. y Payri F, Motores de combustidn interna alternativos, Publicaciones de la UP Valencia, 1984
Complementary Bibliography

Mollenhauer K. y Tschoke H, Handbook of Diesel Engines., Springer, 2010

Taylor C.F., The internal combustion engine in theory and practice: vol. 1. Thermodynamics, fluid flow,
performance., MIT press, 1998

Taylor C.F., The internal combustion engine in theory and practice: vol. 2. Combustions, fuels, materials, design,
MIT press, 1998

Gordon P. Blair, Design and simulation of four-stroke engines, SAE Internacional, 1999

Arias-Paz M, Manual del automdvil, Dossat, 2006

Moran M.J. y Shapiro H.N, Fundamentos de Termodinamica Técnica, Reverté, 2004

Heisler H, Advanced Engine Technology, SAE Internacional, 1995

Robinson John, Motocicletas. Puesta a punto de motores de dos tiempos., Paraninfo, 2011

Aguera Soriano J., Termodinamica Légica y Motores Térmicos, 62 ed, Ciencia, 1993

Recommendations
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Subjects that it is recommended to have taken before

Thermal Systems/V09G291V01205

Heat transmission/V09G291V01206

Generation and distribution of conventional and renewable thermal energy/V09G291V01303
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IDENTIFYING DATA

Tecnoloxia de combustibles alternativos

Subject Tecnoloxia de

combustibles
alternativos

Code V09G291V01309

Study Grao en Enxefaria

programme da Enerxia

Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 3 2C

Teaching Castelan

language

Department Enxefarfa quimica

Coordinator Rodriguez Rodriguez, Ana Maria

Lecturers Deive Herva, Francisco Javier

Rodriguez Rodriguez, Ana Maria

E-mail aroguez@uvigo.es
Web http://moovi.uvigo.gal
General Os combustibles alternativos (directiva 2014/94/UE) son aqueles combustibles ou fontes de enerxia que

description substitien completa ou parcialmente aos combustibles fésiles clasicos (petréleo, carbdén e gas natural).

Considéranse combustibles deste tipo: a electricidade, o hidréxeno, os combustibles sintéticos e o gas natural.
Nesta materia desenvélvense os sistemas de producién de biocombustibles a partir de biomasa e a producién
de enerxia eléctrica mediante o uso de pilas de combustible. Estes métodos de obtencién de enerxia
desenvolvéronse nos Ultimos anos e xorden como alternativa que no incrementa as emisiéns de diéxido de
carbono 4 atmosfera e tefien unha gran importancia dada a situacién enerxética actual a nivel mundial. Cobren
asi unha dobre vertente enerxética e ambiental, contribuindo ao desenvolvemento sustentable do planeta. O
obxectivo da materia é que o alumnado adquira os cofiecementos xerais sobre a producién de biocombustibles
e a obtencidn de electricidade con células de combustible, asi como as aplicaciéns que tefien nos distintos
sectores e o potencial que poden supor as investigacidns futuras nestes sectores e 0s seus campos de
aplicacion.

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 sla 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 tedricos, a fendmenos e situaciéns-problema
da realidade cotid propios da enxefieria, desenvolvendo as estratexias adecuadas.

B5

Coriecer as fontes necesarias para dispofier dunha actualizacién permanente e continua de toda a informacidén 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.

C24

Capacidade para o desefio e xestidén de procedementos de experimentacion aplicada, especialmente para a
determinacién de propiedades termodindmicas e de transporte, e modelado de fendmenos e sistemas no ambito da
enxeferia quimica, sistemas con fluxo de fluidos, transmisién de calor, operaciéns de transferencia de materia, cinética
das reaccidns quimicas e reactores

C25

Coflecementos sobre balances de materia e enerxia, biotecnoloxia, transferencia de materia, operaciéns de separacién,
enxeferia da reaccién quimica, desefio de reactores, e valoracién e transformacién de materias primas e recursos
enerxéticos.

C28

Cofiecemento aplicado dos fundamentos de enerxias alternativas e uso eficiente da enerxia

C32

Coflecer, comprender e empregar os principios de aproveitamento, transformacidn e xestién dos recursos enerxéticos

D1

Cofiecer e manexar a lexislacién aplicable ao sector, cofiecer a contorna social e empresarial e saber relacionarse coa
administracion competente integrando este cofiecemento 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
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D3 Concibir a enxefieria nun marco de desenvolvemento sostible con sensibilidade cara a temas ambientais.

D6 Capacidade para comprender o significado e aplicacién da perspectiva de xénero nos distintos &mbitos de
cofiecemento e na practica profesional co obxectivo de alcanzar unha sociedade mais xusta e igualitaria.

D8 Sustentabilidade e compromiso ambiental. Uso equitativo, responsable e eficiente dos recursos.

Resultados previstos na materia

Expected results from this subject

Training and Learning

Results
Cofiecer os procesos de producién dos biocombustibles para integralos no marco normativo Al B3 C24 D1
ambiental actual A3 D2
D3
Identificar e comprender as etapas clave dos procesos fermentativos A3 B5 (28 D3
D8
Comprender as vantaxes inherentes da biotecnoloxia fronte aos procesos de producién Al Bl C24 D1
convencionais A2 D2
A4 D3
Identificar os distintos residuos agricolas e industriais que poden converterse en materias primas A3 B5 (24 D3
na producién de biocombustibles A4 C25 D6
C32
Saber avaliar de manera critica a informacién bibliografica necesaria para desefiar adecuadamenteA4 B3 C24 D1
un proceso de producion de biocombustibles A5 B5 D2
Saber integrar os principios de igualdade de xénero para constituir grupos de traballo en enxefiariaA2 B3 C24 D3
A3 D8
A5
Contidos
Topic

A Biomasa e a sua transformacién como fonte de Tipos e clasificacién da biomasa.

enerxia

Situacién actual da biomasa como fonte de enerxia.

Procesos de aproveitamento enerxético da biomasa: valorizacién de
residuos agroforestais

Caracterizacién de biomasas para producién de biocarburantes. Concepto
de biorrefineria

Introducién aos biocombustibles

Panorama enerxético actual. Fontes de enerxia emerxentes: biorrefinerias.
Producién. Clasificacién. Materias primas para a para a obtencién de
biocombustible: aceites vexetais, residuos de biomasa e cultivos
enerxéticos

Producién de Biogds e biometano para obter
enerxia

Situacién actual e futura.
Tecnoloxias para a dixestién anaerobia.
Tecnoloxias para a purificacién do biogds a biometano

Producién de Biodiesel como combustible:
procesos, catalizadores e reactores

Composicién e propiedades como combustible. Norma UNE EN 1424 de
calidade do Biodiesel

Uso directo de emulsions. Problemas de almacenamento.

Obtencién de biodiesel. Materias primas: Cultivos enerxéticos e
microalgas: extraccién de aceite

Pirélisis de aceites vexetais. Transesterificacion: mecanismo e cinética,
requirimentos da alimentacién, catalisis homoxénea e catalisis
heteroxénea, tecnoloxias de reaccién e condiciéns de operacion.
Viabilidade econémica da utilizacién do biodiesel

Valorizacién de glicerol como residuo de producién de biodiesel.

Producién de Bioetanol como combustible de
primeira e segunda xeracién

Obtencidn e purificacién do etanol a partir de biomasa.
Estado tecnoldxico da fermentacién de biomasa.
Purificacién do bioetanol. Propiedades como combustible.
Transformacién a olefinas e combustibles de automocién.

Producion de Hidroxeno e almacenamento

Introducién ao uso do hidréxeno como combustible: Problemas do sistema
enerxético actual.

Métodos de obtencién de hidréxeno: Electrolisis e fotoelectrolisis da auga.
Descomposicién térmica da auga. Descomposicién térmica de
hidrocarburos. Descomposicién fotocatalitica da auga. Descomposicién
fotobioldgica

Acumulacién de hidréxeno: Caracteristicas do sistema acumulador.
Métodos de acumulacién.

Planificacion

Class hours Hours outside the Total hours
classroom
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Leccién maxistral

26 60 86

Saidas de estudo 4 0 4
Practicas de laboratorio 8 8 16
Simulacién 8 14.5 22.5
Traballo tutelado 4 15 19
Exame de preguntas obxectivas 1.5 0 1.5
Resolucién de problemas e/ou exercicios 1 0 1

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

Metodoloxia docente

Description

Leccidon maxistral

Exposicién de contidos mediante presentacién e/ou explicacién por parte do profesorado en sesiéns
de 2 h por semana até un total das 30 h que indica a guia docente.

Nas sesidns se intercalardn preguntas curtas, estudos de casos e cuestiéons como a interpretacion
cientifica de noticias de actualidade.

Saidas de estudo

No noso caso son visitas a industrias que serven de apoio 4 docencia presencial. O alumnado pode
comprobar a aplicacién real dalglns aspectos apresos nas clases teéricas ou no laboratorio, analiza
outras formas de traballar, toma conciencia das dimensiéns e funcionamento dos equipos,
achegdandose 4 realidade industrial. Estas visitas estan planificadas adecuadamente cos contidos
da materia.

Practicas de laboratorio De forma xeral, en cada unha das practicas o estudantado realizan a parte experimental en grupos

de dous ou tres membros para favorecer o traballo en equipo; asi como, para simplificar a toma de
datos experimentais. En cada un dos postos do laboratorio o alumnado dispén dun guion que
favorece o seguimento das instruciéns que se dan no mesmo, tomando os datos experimentais que
se indiquen e, aplicando as expresiéns matemaéticas correspondentes ao fundamento tedrico no
que se basea o desenvolvemento experimental. Asi, cada unha das practicas que desenvolve o
alumnado, dividese en catro pasos, organizandose o periodo de experimentacidn (presencial, P) e
as sesions non presenciais (NP): Contextualizacién polo profesorado; e Experimentacién,
Realizacién de calculos e Realizacién de informe polo grupo de traballo

Simulacion

Realizarase a simulacién mediante software comercial dun proceso de producién dun
biocombustible en grupos de varios estudantes. Esta metodoloxia é o colofén ao proceso de
aprendizaxe tras a adquisicién do fundamento tedrico na leccion maxistral, a experimentacién nas
practicas de laboratorio e a visién industrial nas saidas de estudo.

Nesta actividade foméntase que o grupo busque bibliografia e lembre as instalaciéns e/ou equipos
cos que se traballa na empresa. Unha vez recompilada toda a informacién, o estudantado realizard,
coa supervision do profesorado, o desefo da planta para obter unha vision integral da producién
industrial.

Traballo tutelado

Nesta actividade o persoal docente expdn un problema real que deben resolver o estudantado en
grupos de traballo nun tempo determinado. Para abordar a tarefa, é necesario que o estudantado
leve a cabo as diferentes fases do proxecto, é dicir, que planifiquen, desefien e executen unha serie
de tarefas de forma coordinada e organizada, o que esixe a aplicacién dos cofiecementos
adquiridos e un uso eficiente dos recursos dispofibles.

Atencidn personalizada

Methodologies

Description

Practicas de
laboratorio

0 persoal docente introduce a formulacién tedrica da practica, o problema a resolver e os pasos que
deben realizarse para abordalo. Ademais, levara a cabo alglns pasos a modo demostrativo, ainda
que deixard ao estudantado que traten de resolver partes concretas, cuxa solucién mostrard tras un
tempo, para proseguir cos seguintes pasos até finalizar a practica.

Traballo tutelado

0 persoal docente expdn un proxecto e os seus principais obxectivos e o grupo de estudantes debe
tratar de abordalo en varias sesiéns. As soluciéns enviaranse ao profesorado para a sla posterior
avaliacién. En concreto, na materia exponse un proxecto final que o estudantado ten que abordar
cos cofiecementos adquiridos durante o proceso de aprendizaxe.

Simulacién 0 persoal docente indica ao grupo de estudantes o proceso de producién do biocombustible
seleccionado que se desefiara en varias sesiéns. O manexo do software cientifico abordarase nunha
sesién tedrica e as diferentes cuestidns tecnolédxicas resolveranse en titorias solicitadas polos
grupos de traballo. O proxecto final deféndese nunha exposicién oral e a avaliacion realizarase
seguindo unha ribrica proposta con antelacién.

Avaliacion

Description Qualification Training and

Learning Results
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Practicas de Ao finalizar cada practica deberase responder a un cuestionario por parte 10 A3 Bl C25 D3
laboratorio do grupo. Valorarase, ademais do contido, a comprensién da A5 B3 C28 D6

practica, a capacidade de sintese, a redaccién e a presentacién do C32 D8

informe. A cualificacién final, comprendida entre 0 e 10 e serd a media das

cualificaciéns obtidas nos diferentes informes realizados de cada

practica.

Resultados previstos na materia:

- Cofiecer os procesos de producion dos biocombustibles para integralos no

marco normativo ambiental actual

- ldentificar e comprender as etapas crave dos procesos fermentativos

- Comprender as vantaxes inherentes da biotecnoloxia fronte aos procesos de

producién convencionais

- Identificar os distintos residuos agricolas e industriais que poden

converterse en materias primas na producién de biocombustibles

- Saber avaliar criticamente a informacién bibliografica necesaria para

desefiar adecuadamente un proceso de producion de biocombustibles

- Saber integrar os principios de igualdade de xénero para constituir grupos

de traballo en enxefaria

Simulacién A avaliacién desta actividade realizarase mediante o envio ao persoal 5 A5 Bl C24 D2
docente do diagrama de fluxo da planta de producién do biocombustible, asi B3 C25 D3
como do arquivo que utilizaron durante as sesions practicas. C28 D6
Resultados previstos na materia: C32

- Cofiecer os procesos de producién dos biocombustibles para integralos no
marco normativo ambiental actual

- ldentificar e comprender as etapas crave dos procesos fermentativos

- Comprender as vantaxes inherentes da biotecnoloxia fronte aos procesos de
producién convencionais

- Identificar os distintos residuos agricolas e industriais que poden
converterse en materias primas na producién de biocombustibles

- Saber avaliar criticamente a informacién bibliografica necesaria para
desefiar adecuadamente un proceso de producién de biocombustibles

- Saber integrar os principios de igualdade de xénero para constituir grupos
de traballo en enxefaria

Traballo tutelado O alumnado elabora un proxecto directamente relacionado cos temas 10 Al B1 C25 D1
tedricos. Ao finalizar o mesmo deberdn entregar unha pequena memoria e A2 B3 C28 D3
expor publicamente o traballo durante un maximo de 10 minutos. A3 B5 C32 D6
Por Ultimo, posto que o informe e o proxecto realizouse en grupo a avaliacién A4 D8
complétase cun exame oral, durante o cal o profesorado formula preguntas A5

aos/as estudantes que lle sirvan para profundar e aclarar os aspectos
necesarios e para comprobar cal foi a contribucién de cada un dos membros
do grupo nese informe.

Resultados previstos na materia:

- Cofiecer os procesos de producién dos biocombustibles para integralos no
marco normativo ambiental actual

- Identificar e comprender as etapas crave dos procesos fermentativos

- Comprender as vantaxes inherentes da biotecnoloxia fronte aos procesos de
producién convencionais

- Identificar os distintos residuos agricolas e industriais que poden
converterse en materias primas na producién de biocombustibles

- Saber avaliar criticamente a informacién bibliografica necesaria para
desefiar adecuadamente un proceso de producién de biocombustibles

- Saber integrar os principios de igualdade de xénero para constituir grupos
de traballo en enxefiaria

Exame de A avaliacién dos cofiecementos acadados polo alumnado nas lecciéns 40 Al Bl C25 D2
preguntas maxistrais farase mediante dlas probas escritas nas datas fixadas A5 C28 D3
obxectivas previamente. Esta actividade consta dun cuestionario de preguntas tipo test C32 D8

relacionadas coa materia. A proba sera cualificada, segundo a lexislacién
vixente, cunha nota final comprendida entre 0 e 10.

Resultados previstos na materia:

- Cofiecer os procesos de producién dos biocombustibles para integralos no
marco normativo ambiental actual

- Identificar e comprender as etapas crave dos procesos fermentativos

- Comprender as vantaxes inherentes da biotecnoloxia fronte aos procesos de
producién convencionais

- Identificar os distintos residuos agricolas e industriais que poden
converterse en materias primas na producién de biocombustibles

- Saber avaliar criticamente a informacién bibliografica necesaria para
desefiar adecuadamente un proceso de producién de biocombustibles

Paxina 134 de 193



Resolucién de  Esta avaliacion consta dunha proba que se enmarca na data oficial de 35 A2 Bl C24 D1

problemas e/ou exames e nela procédese a resolucién de varios problemas de forma A5 B3 C25 D2
exercicios auténoma. A proba realizase nos primeiros 10 min da clase. C28 D3
Resultados previstos na materia: C32 D8

- Cofiecer os procesos de producion dos biocombustibles para integralos no
marco normativo ambiental actual

- ldentificar e comprender as etapas crave dos procesos fermentativos

- Comprender as vantaxes inherentes da biotecnoloxia fronte aos procesos de
producién convencionais

- Identificar os distintos residuos agricolas e industriais que poden
converterse en materias primas na producién de biocombustibles

- Saber avaliar criticamente a informacién bibliografica necesaria para
desefiar adecuadamente un proceso de producion de biocombustibles

Other comments on the Evaluation

1.- Avaliacion continua:O alumnado podera renunciar ao sistema de avaliacién continua no prazo fixado o dia de
presentacién da materia.Nesta modalidade de avaliacién:- O exame de preguntas obxectivas e resolucién de problemas
debe acadar un minimo do 50 % da nota maxima para superar a materia.- A cualificacién final incluird a realizacién das
practicas de laboratorio, o traballo dirixido, a resolucién de problemas e/ou exercicios, a simulacién e o exame de preguntas
obxectivas.

2.- Segunda oportunidade:2.1. Cando a cualificacién da simulacién, das practicas de laboratorio e do traballo supervisado
sexa superior a 5 puntos sobre 10, conservarase con vistas a esta oportunidade, sendo polo tanto sé necesario realizar o
exame de preguntas obxectivas.2.2 Cando a cualificacién da simulacién, das practicas de laboratorio e do traballo
supervisado sexa inferior a 5 puntos sobre 10, a cualificacién basearase unicamente na realizaciéon dun exame final, que
incluird cuestidns correspondentes as practicas de laboratorio, a simulacién. e traballo supervisado. Para superar a materia
serd necesario acadar unha puntuacién superior a 5 puntos sobre 10.

3.- Avaliacién global:Cando se renuncie a avaliacién continua, a cualificacién basearase unicamente na realizacién dun
exame final, que incluird cuestidns correspondentes a practicas de laboratorio, simulacién e traballos tutelados. Para superar
a materia serd necesario acadar unha puntuacién superior a 5 puntos sobre 10.Calendario de exames: Consulta/consulta
actualizaciéns na paxina web do centro: http://minaseenerxia.uvigo.es/es/docencia/examenes/

Bibliografia. Fontes de informacion

Basic Bibliography

Camps Michelena M, Marcos Martin F, Los biocombustibles, Mundi-Prensa, 2008

Costa A, Biomasa y biocombustibles, AMV, 2013

Veldzquez Marti B, Aprovechamiento de la biomasa para uso energético, Reverté, 2018

Deublein D, Steinhauser A, Biogas from waste and renewable resources : an introduction, Wiley-VCH, 2011
Complementary Bibliography

Mariano Martin M, Industrial chemical process analysis and design, Elsevier, 2016

Bajpai P, Pretreatment of Lignocellulosic Biomass for Biofuel Production, Springer, 2016

Rodriguez Bachiller, A, Tecnologia del hidrégeno y pilas de combustible, E-learning, 2019

APPA [] Asociacién de Productores de Energias Renovables, http://www.appa.es,

CIEMAT - Centro de Investigaciones Energéticas, Medioambientales y Tecnoldgicas, http://www.ciemat.es,

Recomendacions
Subjects that continue the syllabus
Operacidns basicas e procesos de refinado, petroquimicos e carboquimicos/V09G291V01302

Subjects that are recommended to be taken simultaneously
Tecnoloxia ambiental/V09G291V01207

Subjects that it is recommended to have taken before
Quimica: Quimica/V09G291Vv01105
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IDENTIFYING DATA
Thermal Energy Management
Subject Thermal Energy

Management

Code V09G291V01401

Study Grado en

programme Ingenieria de la
Energia

Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 4th 1st

Teaching #EnglishFriendly
language Spanish
Department

Coordinator Eguia Oller, Pablo
Lecturers Eguia Oller, Pablo

E-mail peguia@uvigo.es
Web http://moovi.uvigo.gal
General Introduction to energy management for the acquisition of basic knowledge necessary for energy audit. It

description includes from the economic analysis of an investment to the thermal simulation of a building. The student will
obtain fluency in the use of techniques such as cogeneration, the use of different fuels or energy efficiency, as
well as an overview of current regulations.
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.

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.

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[ls
profession competently, accessing all the present and future tools of information search, constantly adapting to
technological and social changes.

C39 Ability to manage audits of energy facilities.

C40 Understanding and ability to use concepts pertaining to energy efficiency and saving, as well as their management and
application for solving problems specific to the field of energy engineering.

C41 Ability to innovate in the development of new lines, projects and products in the field of energy engineering.

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.

D4 Understanding the importance of safety issues and being able to foster awareness about safety among people within
their environment.

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
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Know the technological base on which support the most recent investigations in energy savings Al Bl (2 D1

A5 C39 D5
C41
Comprise the basic appearances of CHP Al B4 C3 D1

A5 D4
Dominate the available current techniques for the analysis of energetic audits A4 Bl C39 D5
A5 B3 C40
B5 C41
Deepen in the techniques of energetic efficiency Al Bl (39 D2
Al B3 D3
A2 B3 D4
A2 B7 D5
A3
A4
A4
A5
Dominate the available current techniques for the analysis of systems and thermal devices Al Bl G5 D1
A4 B3 C40 D1
A5 B5 D2
A5 D3
Know the rule and the regulations needed in the thermal installations A3 B3 (39 D1
A5 B5 C40 D3
C41 D5
Project a system of energy savings by means of the integration of processes and technologies A2 Bl (39 D1

A3 B3 C40 D2
A4 B5 C(C41 D3
A5 D4

D5

Contents

Topic

1. THE SOCIETY AND THE USE OF THE ENERGY Introduction. Basic concepts. Energy and society. Sources of energy:
renewable and no renewable. Energy Utilisation and Management.
Energetic efficiency. Energy and environment

2. THE ENERGY AUDIT Energy management. Energetic approach.
Phases of an audit. Justification of investments. Building Energy
Simulation.

3. ECONOMIC ANALYSIS Introduction to economic analysis. Capital in time. investment evaluation
criteria.

4. FUELS Energy and fuels. Storage, transport and manipulation of fuels. Regulation.

5. INDUSTRIAL AUDITS Introduction. Main differences with the tertiary sector. Boilers and systems
of thermal generation. Simulation of Thermal Instalations.

6. LEGISLATION AND TARIFF STRUCTURE OF Introduction. Prices of Electricity. Prices of Natural Gas. Prices of LPG.

FUELS Prices of Diesel. Prices of Biomass. Prices of Coal.

7. SAVING AND IMPROVEMENTS PROJECTS Natural resources. Waste energy resources. Improvements in the

construction. Losses in engines. Saving Programs. Use of simulations in
energy saving projects.
8. REGULATION OF THERMAL INSTALLATIONS RD 1027/2007. Annex 1: general disposals. Annex 2: technical instructions.

9. INSTRUMENTATION Demand Parameters. Inner thermal conditions. Envelope Conditions.
Energetic efficiency measures.
10. COMBINED HEAT AND POWER Introduction: definitions and parameters. Classification of CHP Systems.

CHP Systems. CHP in the industry and in the tertiary sector. CHP Projects
and savings. Legislation.

Planning
Class hours Hours outside the Total hours
classroom
Problem solving 12 12 24
Practices through ICT 20 20 40
Presentation 2 2 4
Lecturing 12 15 27
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Mentored work 4 4 8

Essay questions exam 2.5 20 22.5

Essay 0 24.5 24.5

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

Methodologies

Description

Problem solving Formulation of problems, analysis, resolution and debate about the results. Consolidation of content
treated in the lectures.

Practices through ICT  Development of computer software for the resolution of real complex problems. Introduction to
advanced concepts of simulation and data processing. The student will report the weekly work that
will be evaluated for the final grade.

Presentation During the last weeks the work carried out during the course will be explained individually.

Lecturing Presentation of the contents of the subject by teachers . Prior to the explanation in a lecture, the
reading of the topic to be discussed will be recommended.

Mentored work Delivery of a report on simulation of indoor environmental conditions in buildings and compliance

with the regulations that exist in this regard.

Personalized assistance
Methodologies Description

Practices through ICT The student will be able to expose his doubts and advance in the domain of energy audits every
week in computer practices. For all the modalities of teaching, the tutorial sessions may be carried
out by telematic means (email, videoconference, Moovi forums, ...) with prior agreement.

Assessment
Description Qualification  Training and
Learning Results
Practices through Weekly preparation of the parts of an energy audit. All the expected 30 Al Bl C39 D1
ICT results from this subject are evaluated. A2 B3 C40 D2
A3 B5 C41 D3
A4 D5
A5
Presentation Oral presentation of the work done weekly during practice hours and out 5 Al Bl C39 D1
of class. All the expected results from this subject are evaluated. A2 B3 C40 D2
A3 B5 C41 D3
Ad D4
A5 D5
Mentored work  Simulation of a HVAC instalation using Energyplus. All the expected results 10 Al B5 C40 D2
from this subject are evaluated. A2 C41 D3
A4 D5
Essay questions Necessary test to be able to pass the subject where questions will be 20 Al Bl C39 D1
exam asked about concepts developed in master classes and in computer A2 B3 C40 D2
classroom practices. AAll the expected results from this subject are A3 B5 C41 D3
evaluated. A4 D4
A5 D5
Essay Realization of a work / energy audit project: presentation of a real case, 35 Al Bl C39 D1
analysis of the possible measures to be taken, economic evaluation of the A2 B3 C40 D2
measures, realization of a report, plans and budgets. All the expected A3 B5 C41 D3
results from this subject are evaluated. A4 D4
A5 D5

Other comments on the Evaluation

Continuous assessment-First Opportunity:

The students have to obtain a minimun qualification of 5 points on 10 in all the items/proofs of the subject. In the official
date of the exam only the essay questions exam will be made.

Continuous assessment-Second Opportunity:

The students have to obtain a minimun qualification of 5 points on 10 in all the items/proofs of the subject. In the official
date of the exam only the essay questions exam will be made.

Global assessment-First and second opportunity:

The students that has renounced to the continuous assesment, will deliver the energy audit work before the official date for
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the exam, and will be valued with 50% of the final grade and, also, will have to pass the Essay questions exam that will be
valued with 50% of the final grade.

The student who does not attend the class must take a test on the contents of the subject in which he/she demonstrates
that he/she has mastered the tools used by the students in the computer practices, as well as an exam on knowledge
imparted in the theory classrooms where he/she will answer questions about issues to develop and problems.

Exams timetable:

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

Sources of information

Basic Bibliography

J.M. Rey Hernandez, F.]. Rey Martinez, E. Velasco Gémez, : Eficiencia energética de los edificios. Certificacion
energética, 12 Edicion, Paraninfo, S.A., 2018

J.M. Rey Hernandez, F.J. Rey Martinez, E. Velasco Gémez, Eficiencia energética de los edificios. Auditorias
energéticas, Paraninfo, S.A., 2018

A.M. Diez Sudrez, A. Gonzélez Martinez, L. de Sousa Diaz, A. de la Puente Gil, B. Vega Barrallo, M., Eficiencia energética
en las instalaciones de climatizacidn en los edificios, 12 Edicidn, Ediciones Paraninfo, S.A, 2017

lan Beausoleil-Morrison, Fundamentals of Building Performance Simulation, 12 Edicién, Routledge (Taylor $ Francis
Group), 2020

lan Beausoleil-Morrison, Fundamentals of Building Performance Simulation, 1032724781, Routledge, 2025

Antonio Madrid Vicente, Cogeneracion, trigeneracion y microcogeneracion, Antonio Madrid Vicente, Editor, 2019
Pablo Eguia Oller, Apuntes de la asignatura, 2017

Complementary Bibliography

U.S. Department of Energy, EnergyPlus: Energy simulation software, 9.4.0, 2021

National Renewable Energy Laboratory, OpenStudio Application, 1.1.0, 2021

Clark, William H., Analisis y gestion energética de edificios, 12 Edicién, McGrawHill, 1998

Sala Lizarraga, José M2,, Cogeneracion. Aspectos termodinamicos, tecnoldgicos y econémicos, 12 Edicién, Serivicio
Editorial de la Universidad del Pais Vas, 1994

Ministerio de Energia, Turismo y Agenda Digital, Publicaciones, 2011

Recommendations

Other comments

The student is recommended to attend the theoretical and practical classes to be able to acquire the necessary ease for the
realization of documents on energy efficiency and energy audit. Thus, in a progressive manner, the student will carry out the
work that will be presented at the end of the semester, being reviewed and commented by the professors of the subject,
who will be able to advise the student as he deepens in the subject related to the management of thermal energy.
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IDENTIFYING DATA

Xestion e utilizacion da enerxia eléctrica

Subject Xestion e

utilizacion da
enerxia eléctrica

Code V09G291V01402

Study Grao en Enxefaria

programme da Enerxia

Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 4 1c

Teaching Castelan
language

Department Enxefaria eléctrica

Coordinator Cordeiro Costas, Moisés

Lecturers Cordeiro Costas, Moisés

E-mail moises.cordeiro.costas@uvigo.gal

Web

http://https://moovi.uvigo.gal/

General Esta materia estd destinada a que o alumnado cofieza polo middo o funcionamento do mercado eléctrico e
description domine as técnicas actuais dispofibles para a andlise das ofertas de compra/venda de enerxia. Ademais,

tratarase de dar a cofiecer a metodoloxia e os resultados obtidos das auditorias enerxéticas asi como dos
procedementos de xestién enerxética no dmbito industrial.

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.

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.

C39 Capacidade para a xestion de auditoras de instalaciéns de enerxia

C42 Capacidade para analizar o réxime econdmico de funcionamento dos sistemas de producién de enerxia eléctrica.
Cofecer o mercado de enerxia eléctrica

C43 Cofiecemento e capacidade de aplicacion da normativa relacionada coa eficiencia enerxética

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

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 &s 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 opinidéns ou situaciéns
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 funcionamento do mercado eléctrico Al Bl C42 D1
A2 B3 D4
D5
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Dominar as técnicas actuais dispofiibles para o anélise de ofertas de compra/venta de enerxiano Al Bl C42 D1

mercado eléctrico. A3
A4
Cofecer a normativa e os conceptos relacionados coa calidade do suministro eléctrico. A5 B3 (42 D1
B5 D4
Conecer a metodoloxia e os resultados obtibles das auditorias enerxéticas. A2 Bl C39 D1
A3 D3
A5 D4
D5
Cofecer a normativa relacionada coa eficiencia enerxética Al Bl (43 D1
A2 B3
A3 B5
Contidos
Topic

ANALI$IS ECONOMICO DE REE. DESPACHO
ECONOMICO

Despacho econémico de unidades de xeneracion.
Programacién horaria e coordinacién hidrotérmica.

MERCADO ELECTRICO. MODELOS DE MERCADO.

O MERCADO ESPANOL, FUNCIONAMIENTO.
AXENTES.

Funcionamiento do mercado eléctrico.
Suxeitos do Mercado.

Procedimentos de casacion.

Andlisis de opciéns de compra de enerxia.

EFICIENCIA E XESTION DA ENERGIA NAS
INSTALACION ELECTRICAS. INDICADORES.
EVALUACION. AUDITORIAS. NORMATIVA.

Conceptos basicos: luminotecnia, calidade de onda, desefio instalaciéns.
Eficiencia enerxética nas instalaciéns: lluminacién, aportacién solar
fotovoltaica.

Normativa.

CALIDADE DE SUMINISTRO ELECTRICO. Fiabilidade.

FIABILIDADE. CALIDADE DE ONDA. Indices de calidade de suministracion.
Normativa.

TIPIFICACION DE CONSUMOS. TARIFICACION.

Introducién.
Compofientes da factura eléctrica.
Tipos de tarifas eléctricas.

Planificacion

Class hours Hours outside the Total hours
classroom

Leccidn maxistral 26 32.5 58.5
Practicas de laboratorio 10 10 20
Practicas con apoio das TIC 10 20 30
Seminario 4 20 24
Traballo 0.5 15 15.5
Exame de preguntas de desenvolvemento 1 0 1

Exame de preguntas de desenvolvemento 1 0 1

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

Metodoloxia docente

Description

Leccidon maxistral

0 profesor expord nos grupos de clase o contido da materia.

Practicas de laboratorio Realizaranse practicas experimentais nas que se visualicen empiricamente conceptos tratados nas

leccidns maxistrais

Practicas con apoio das Realizaranse problemas e exercicios practicos que requiran soporte informatico, busca de
TIC informacion, uso de programas de calculo, ...

Seminario

Realizaranse problemas e exercicios practicos concretos que requiran soporte informatico, busca

de informacion, uso de programas de calculo, ...

Atencidn personalizada

Methodologies Description

Leccion maxistral

O profesorado atendera as dubidas do alumnado persoalmente. Para todas as modalidades de

docencia, as sesidns de titorizacién poderan realizarse por medios telematicos (correo electrénico,
videoconferencia, foros de Moovi, ...) baixo a modalidade de concertacién previa.

Seminario

O profesorado atenderd as dubidas do alumnado persoalmente. Para todas as modalidades de

docencia, as sesidns de titorizacién poderan realizarse por medios telematicos (correo electrénico,
videoconferencia, foros de Moovi, ...) baixo a modalidade de concertacién previa.
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Practicas con apoio das O profesorado atendera as dubidas do alumnado persoalmente. Para todas as modalidades de
TIC docencia, as sesidns de titorizacién poderan realizarse por medios telematicos (correo electrénico,
videoconferencia, foros de Moovi, ...) baixo a modalidade de concertacién previa.

Practicas de laboratorio O profesorado atenderd as dubidas do alumnado persoalmente. Para todas as modalidades de
docencia, as sesidns de titorizacién poderan realizarse por medios telematicos (correo electrdnico,
videoconferencia, foros de Moovi, ...) baixo a modalidade de concertacién previa.

Avaliacion

Description Qualification  Training and
Learning Results
Traballo Proporanse varios proxectos ao alumno que daran solucién a 30 A2 Bl C39 D1
problemas complexos A4 B3 C43 D3
B5 D4
Resultados previstos na materia: D5
-Cofiecer o funcionamento do mercado eléctrico.
-Dominar as técnicas actuais dispofiibles para o analise de ofertas
de compra/venta de enerxia no mercado eléctrico.
-Cofiecer a normativa e os conceptos relacionados coa calidade
do suministro eléctrico.
-Cofiecer a metodoloxia e os resultados obtibles das auditorias
enerxéticas.
-Cofiecer os procedementos para a xestion enerxética no entorno
industrial.
Exame de preguntas de  Proporanse problemas globais ao alumno, no que terd que 35 Al Bl C42
desenvolvemento realizar unha formulacién, unhas operaciéns e dar unha solucién. A2 C43
Esto farase 6 longo do cuatrimestre. A3

Resultados previstos na materia:

-Cofiecer o funcionamento do mercado eléctrico.

-Dominar as técnicas actuais dispofiibles para o analise de ofertas

de compra/venta de enerxia no mercado eléctrico.

-Cofiecer a normativa e os conceptos relacionados coa calidade

do suministro eléctrico.
Exame de preguntas de  Proporanse problemas globais ao alumno, no que terd que 35 Al Bl C42
desenvolvemento realizar unha formulacién, unhas operaciéns e dar unha solucién. A2 C43

Este examen realizarase na data oficial indicada no calendario do A3

centro. A5

Resultados previstos na materia:

-Cofiecer a metodoloxia e os resultados obtibles das auditorias
enerxéticas.

-Cofiecer os procedementos para a xestién enerxética no entorno
industrial.

Other comments on the Evaluation

1.- Consideracidns sobre a avaliacién continua

As préticas pddense recuperar en calquera das ediciéns do exame final da materia.

A nota de calquera das partes gardase ao longo do curso, pero non se manterd para 0s cursos seguintes.
Para superar a materia serd preciso conseguir polo menos 4 puntos sobre 10 en cada unha das partes.
2.- Consideracions sobre a segunda oportunidade

0 alumnado que non supere algunha das partes da avaliacién continua ou renuncie & mesma terd oportunidade de
recuperala na segunda oportunidade

3.- Consideracidns sobre a avaliacion global

0 alumnado que renuncie & avaliacién continua terd dereito a realizar un exame global no que se avaliard do 100% dos
contidos da materia.

O calendario de exames aparecera publicado na web do centro.

Bibliografia. Fontes de informacion
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Basic Bibliography

Grainger, John J.; Stevenson, William D., Analisis de sistemas de potencia, 12 Ediciéon, McGraw Hilll, 1996

Gdémez Expbsito, Antonio, Andlisis y operacion de sistemas de energia eléctrica, 12 Edicién, McGraw Hilll, 2002
Duncan Glover, J; Sarma, Mulukutla S., Sistemas de potencia, 32 Edicién, Thomson, 2003

Complementary Bibliography

Padiyar, K. R., Power System Dynamics, 22 Edicién, John Wiley and Sons, 2008

Duncan Glover, J; Sarma, Mulukutla S.; Overbye, Thomas )., Power System Analysis and Design, 42 Edicién, Thomson,
2008

Wadhwa, C. L., Electrical Power Systems, 42 Edicidn, John Wiley and Sons, 2001

Recomendacions
Subjects that continue the syllabus
Uso eficiente da enerxia eléctrica/V09G291V01414

Subjects that are recommended to be taken simultaneously
Traballo de Fin de Grao/V09G291V01991

Subjects that it is recommended to have taken before
Sistemas eléctricos de potencia/V09G291V01306
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IDENTIFYING DATA

Organizacion de empresas

Subject Organizacién de
empresas

Code V09G291V01403

Study Grao en Enxefaria

programme da Enerxia

Descriptors  ECTS Credits Choose Year Quadmester
6 Optional 4 1c

Teaching Castelan

language Galego

Department Organizacién de empresas e marketing

Coordinator Bellas Rivera, Roberto

Lecturers Bellas Rivera, Roberto

E-mail rbellas@uvigo.es

Web

http://moovi.uvigo.gal

General O obxectivo desta materia é introducir ao alumnado nos conceptos, modelos e metodoloxias para unha
description  organizacién eficiente da producién e das operaciéns na empresa.

Resultados de Formacion e Aprendizaxe

Code

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

Proporier e desenvolver solucidns practicas, utilizando os coflecementos tedricos, a fendmenos e situaciéns-problema
da realidade cotid propios da enxefieria, desenvolvendo as estratexias adecuadas.

B4

Favorecer o traballo cooperativo, as capacidades de comunicacién, organizacion, planificacion e aceptacion 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.

B5

Cofecer 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 tecnoldxicos e sociais.

C54

Cofiecementos aplicados de organizacién de empresas

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

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 opinidéns ou situaciéns
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

Cofecer a base sobre a que se apoian as actividades relacionadas coa Organizacién e a Xestién da Bl C54 D2

Producién B3 D5
B5

Cofiecer o alcance das distintas actividades relacionadas coa producién Bl C54 D2
B3 D5
B4
B5

Adquirir unha visién de conxunto para a execucién das actividades relacionadas coa organizacién eB1l C54 D2

xestién da producién B3 D5
B4
B5

Realizar unha valoracién dos postos de traballo desde un enfoque que axude ao desenvolvemento Bl C54 D2

das persoas cunha perspectiva de eficiencia e igualdade B3 D5
B4
B5

Contidos

Topic

TEMA 1 CONTORNA ACTUAL E SISTEMAS PRODUTIVOS

TEMA 2 PREVISION DA DEMANDA

TEMA 3 XESTION E CONTROL DE INVENTARIOS

TEMA 4 XESTION DA PRODUCION EN EMPRESAS INDUSTRIAIS

TEMA 5 INTRODUCION AO ESTUDO DO TRABALLO

Paxina 144 de 193


http://moovi.uvigo.gal

TEMA 6 XESTION LEAN

TEMA 7 INTRODUCION A XESTION DA CALIDADE, A XESTION AMBIENTAL, E A
SEGURIDADE E SAUDE NO TRABALLO
PRACTICAS As practicas constituirdn unha aplicacién dos conceptos e métodos

tratados nas aulas de teoria e realizaranse empregando os medios
informaticos axeitados ao seu contido.
Estas estardn programadas acorde a evolucion das aulas de teoria.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccion maxistral 34 68 102
Practicas con apoio das TIC 16 18.5 34.5
Exame de preguntas obxectivas 1.5 6 7.5
Exame de preguntas de desenvolvemento 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 Exposicidn por parte do profesor dos contidos sobre a materia obxecto de estudo, bases tedricas
e/ou directrices do traballo, exercicio ou proxecto a desenvolver polo estudante.

Practicas con apoio das Actividades de aplicacién dos cofiecementos a situacidéns concretas e de adquisicién de habilidades

TIC béasicas e procedimentales relacionadas coa materia obxecto de estudo. Desenvélvense en espazos
especiais con equipamento adecuado.

Atencion personalizada
Methodologies Description

Leccién maxistral 0 profesorado atenderd as dubidas do alumnado persoalmente. Para todas as modalidades de
docencia, as sesidns de titorizacion poderan realizarse por medios telematicos (correo
electrénico, videoconferencia, foros de Moovi) baixo a modalidade de concertacién previa

Practicas con apoio das O profesorado atenderd as dubidas do alumnado persoalmente. Para todas as modalidades de
TIC docencia, as sesidns de titorizaciéon poderan realizarse por medios telematicos (correo
electrénico, videoconferencia, foros de Moovi) baixo a modalidade de concertacidn previa

Avaliacion
Description Qualification Training and
Learning
Results
Practicas con apoio das TIC Para superar a materia é imprescindible superar o 75% das practicas 0 Bl C54
desenvolvidas ao longo do cuadrimestre. Con esta metodoloxia
traballaranse todos os resultados previstos na materia
Exame de preguntas Ao longo do cuadrimestre realizaranse dias probas tipo test de 60 Bl C54
obxectivas contido tedrico-practico. Cada unha delas terd un peso na calificacién B3
final da materia do 30%. B5
Con esta metodoloxia traballaranse todos os resultados previstos na
materia
Exame de preguntas de  Na data establecida polo Centro na sta planificacién académica 40 Bl C54 D2
desenvolvemento realizarase un exame final de preguntas de desenvolvemento que B3
constituird o 40% da calificacién final da materia. B5
Con esta metodoloxia traballaranse todos os resultados previstos na
materia

Other comments on the Evaluation

1. AVALIACION CONTINUA

A cualificacién final no sistema de avaliacidén continua determinarase a través das seguintes probas e actividades:

e Duas probas tipo test de contido tedrico-practico. A primeira proba realizarase pola metade do cuatrimestre e a
segunda ao concluir este. Cada unha delas terd un peso na calificacién final da materia do 30%.

e Exame final. Consistira en varias preguntas de desenvolvemento e realizarase na data establecida polo Centro na
planificaciéon académica. Este exame supora o 40% da cualificacién final da materia.

e Practicas. Serd imprescindible para superar a materia polo sistema de avaliacién continua superar o 75% das
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practicas desenvolvidas ao longo do cuadrimestre.

2. AVALIACION GLOBAL

A cualificacion final serd a obtida nunha proba global que se realizard na data establecida polo Centro na planificacién
académica. Este exame dara a posibilidade de obter 0 100% da cualificacién.

3. CONVOCATORIA DE 22 OPORTUNIDADE

Nesta oportunidade aplicaranse os criterios de avaliacién establecidos nos apartados anteriores en funcién do sistema de
avaliacién elixido polo/a alumno/a.

Bibliografia. Fontes de informacion

Basic Bibliography

Jacobs, F. R. y Chase, R.B., Administraciéon de operaciones. Produccion y cadena de suministro, McGraw Hill, 2022
Arias Aranda, D. y Minguela Rata, B. (Coord.), Direcciones de la produccion y operaciones. Decisiones estratégicas,
Pirdmide, 2018

Arias Aranda, D. y Minguela Rata, B. (Coord.), Direcciones de la produccion y operaciones. Decisiones operativas,
Pirdmide, 2018

Complementary Bibliography

Heizer, J. y Render, B., Direcciones de la produccion y de operaciones. Decisiones estratégicas, Pearson, 2015
Heizer, J. y Render, B., Direcciones de la produccion y de operaciones. Decisiones tacticas, 2015

Recomendacions

Subjects that it is recommended to have taken before
Empresa: Direccién e xestién/V09G291V01106
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IDENTIFYING DATA

Proxecto colaborativo

Subject Proxecto
colaborativo

Code V09G291V01404

Study Grao en Enxefiaria

programme da Enerxia

Descriptors ECTS Credits Choose Year Quadmester
6 Optional 4 1c

Teaching Castelan
language Galego

Depa

rtment Enxefaria dos materiais, mecdnica aplicada e construcién
Enxefaria dos recursos naturais e medio ambiente
Enxefaria eléctrica
Enxefaria mecdnica, maquinas e motores térmicos e fluidos
Enxefiarfa quimica
Estatistica e investigacién operativa
Informatica
Matematica aplicada Il
Tecnoloxia electrénica

Coordinator Rodriguez Rodriguez, Ana Maria

Lecturers Albo Lépez, Maria Elena

Bajo Palacio, Ignacio

Cabeza Simo, Marta Maria

Deive Herva, Francisco Javier
Garcia Bastante, Fernando Maria
Molares Rodriguez, Alejandro
Nogueiras Meléndez, Andres Augusto
Patifio Vilas, David

Pérez Cota, Manuel

Rodriguez Rodriguez, Ana Maria
Saavedra Gonzélez, Maria Angeles
Soildn Rodriguez, Mario

E-mail aroguez@uvigo.es
Web http://https://moovi.uvigo.gal/
General Proponse a realizacién dun traballo en grupos de 3/4 alumnos/as como maximo. O obxectivo e contido de cada

description traballo implicard a titorizaciéon de dmbitos multidisciplinares no dmbito da enxefiaria enerxética. Os equipos

estadn supervisados por dous profesores/as de diferentes Departamentos para enriquecer e facilitar sinerxias
entre as distintas areas de traballo.

0 desenvolvemento do proxecto incluird formacién en metodoloxias para o desenvolvemento de proxectos e
defenderase ao final do curso como parte do proceso de avaliaciéon da materia. Elaborarase un informe técnico
gue incllda os obxectivos do proxecto, a planificacién das actividades, a organizacién do traballo, a descricién
das tarefas realizadas e os resultados. Posteriormente, farase unha presentacién publica do proxecto nunha
conferencia

Resultados de Formacion e Aprendizaxe

Code

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 tedricos, 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 aceptaciéon 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.

C56 Capacidade para a xestiéon econémica e de recursos humanos dun proxecto do &mbito da enxefieria da enerxia

C57 Capacidade para traballar nun grupo multidisciplinar e nunha contorna multilinglie e de comunicar, tanto por escrito
como de forma oral, coilecementos, procedementos, resultados e ideas relacionadas coa enerxia.

D6 Capacidade para comprender o significado e aplicacién da perspectiva de xénero nos distintos ambitos de
cofilecemento e na practica profesional co obxectivo de alcanzar unha sociedade mdis xusta e igualitaria.

D7 Capacidade para comunicarse por oral e por escrito en lingua galega.

D8 Sustentabilidade e compromiso ambiental. Uso equitativo, responsable e eficiente dos recursos.

Resultados previstos na materia
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Expected results from this subject Training and Learning

Results
Aprender a traballar en grupo nun proxecto B3 C57 D6
Planificar as actividades e accidéns nun proxecto en grupo Bl C56 D6
B2 D7
D8
Integrar as habilidades propias nun grupo multidisciplinar B4 C57 D6
Comunicar resultados dun proxecto a publicos especializados e non especializados B4 C57 D7
Contidos
Topic
1. Traballo en equipo: Os contidos para cada O equipo de traballo eficaz
equipo de traballo son especificos do proxecto O rol de lider
gue estean a desenvolver. En calquera caso, Variables que afectan & eficiencia dos grupos
tratase de contidos multidisciplinares
2. Redaccién técnica Informe executivo
Fases na elaboracién dun informe técnico
3. Presentaciéns en publico: Preparacion dunha boa presentacién:
Elementos crave dunha presentacion. -Estratexia
Axudas para unha presentacién eficaz -Estrutura
-Exemplos
-Elementos a ter en conta
Planificacion
Class hours Hours outside the Total hours
classroom
Leccién maxistral 6 0 6
Traballo tutelado 2 20 22
Aprendizaxe baseado en proxectos 18 90 108
Actividades introdutorias 2 9.5 11.5
Presentacién 1.5 0 1.5
Autoavaliacién 1 0 1

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

Metodoloxia docente

Description
Leccién maxistral Transmitense as habilidades necesarias para a presentacién oral e escrita. Blscase sentar as bases
do traballo en equipo.
Actividade individual.
Con esta metodoloxia trabdllanse as competencias B2, D7 e C57.
Traballo tutelado Seguimento e revisién da marcha dos proxectos, con presentacidns curtas e discusiéns.
Actividade en grupo.
Con esta metodoloxia traballanse as competencias B1, B3, B4 e D6
Aprendizaxe baseado en O equipo de estudantes ten que abordar un proxecto, ben proposto por eles/as ou ben proposto
proxectos polo profesorado que tutoriza. Durante a duracién da materia o equipo debera cooperar para
alcanzar os obxectivos do proxecto; como supervisién contaran cunha hora semanal con ambos os
titores/as.
Recoméndase a elaboracién dun sitio web para que cada equipo documente os traballos que vai
desenvolvendo ao longo do curso. Todos os membros do equipo tefien que ser capaces de defender
0 seu proxecto ao final do curso tanto nunha presentacién oral como nas sesiéns de seguimento.
Actividade en grupo.
Con esta metodoloxia traballanse as competencias B1, B2, B3, B4, D6, D8, C56, e C57.
Actividades introdutoriasCada equipo ten que defender o seu proxecto nunha presentacién oral final e nunha sesién de
pdsteres publica. A presentacidn pode ser feita por un ou mais membros do equipo, e ten que
incluir evidencias que ilustren o traballo realizado e os resultados alcanzados. Ao final da
presentacion todo o equipo ten que estar dispofiibles para unha quenda de preguntas. A sesién de
pdsteres require a presenza de todos os membros do equipo. Con polo menos unha semana de
antelacién debera enviarse o informe técnico ao comité evaluador.
Actividade en grupo.
Con esta metodoloxia trabdllanse as competencias B1, C57, D6, D7 e D8.

Atencion personalizada
Methodologies Description
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Leccién maxistral 0 profesorado da materia que imparte esta docencia estard dispofiible durante as horas de
tutorfas para a resolucién de dubidas e preguntas sobre estas actividades. O profesorado
establecerd os seus horarios de tutorfas ao principio do cuadrimestre.

Traballo tutelado 0 profesorado da materia estara dispofiible durante as horas de seguimento para a resolucién
de dubidas e preguntas sobre o desenvolvemento destes traballos. O profesorado establecera
0s seus horarios de tutorias ao principio do cuadrimestre.

Aprendizaxe baseado en Cada equipo dispora do apoio de dous titores/as para o desenvolvemento do seu proxecto e a

proxectos resolucion de dubidas e preguntas que poidan exporse sobre o mesmo durante as horas de
tutorfas. O profesorado establecera os seus horarios de seguimento ao principio do
cuadrimestre.

Avaliacion

Description Qualification Training
and

Learning

Results

Traballo tutelado O grupo de estudantes debe tratar de abordar as diferentes cuestiéns de 20 Bl D6
desenvolvemento do proxecto en varias sesions. As soluciéns, que deben avaliar B3
os titores despois das sesidns de seguimento, enviaranse para a sta avaliacién B4
ao tribunal.

Con esta metodoloxia traballanse todos os resultados previstos na materia.

Aprendizaxe A cualificacidon basearase nas recomendacions dos titores/as. Para un seguimento 40 B1 C56 D6

baseado en adecuado do desenvolvemento do proxecto, o profesorado pode solicitar B2 C57 D8

proxectos diferentes tipos de evidencias, orais e/ou escritas, incluindo informes parciais B3
e/ou finais. Cada parella de titores, asistido por unha rubrica, entregard unha B4
recomendacién xustificada aos membros do tribunal evaluador sobre a
metodoloxia de traballo do equipo e o rendemento dos seus membros na
consecucién dos obxectivos do proxecto. A cualificacién non ten por que ser
idéntica para todos os membros do equipo.
Con esta metodoloxia traballanse todos os resultados previstos na materia.

Presentacién Esta parte da avaliacién, por parte do tribunal e coa asistencia dunha rubrica, 30 B1 C57 D6
farase tendo en conta a presentacion, o informe técnico e a sesién de pdsteres. A D7
asistencia a esta xornada final serd obrigatoria para todo o alumnado, que debe D8
enviar cunha semana de antelacién o informe técnico para axudar na sla
avaliacién.

A cualificacién non ten por que ser idéntica para todos os membros do equipo;
aqueles alumnos/as que non contriblan adecuadamente ao esforzo colectivo
levardn unha nota inferior 8 media do equipo. Igualmente poden levar unha nota
mais alta aqueles/as estudantes que destaquen polo seu rendemento.

Con esta metodoloxia traballanse todos os resultados previstos na materia.

Autoavaliacién  Enviarase unha ribrica ao alumnado para que os membros do equipo realicen a 10 Bl D6
avaliacién das funcidéns do resto dos seus compafieiros/as do seu equipo. Terase B3
en conta a avaliacién dos compafieiros/as de equipo para avaliar as B4

competencias.
Con esta metodoloxia traballanse todos os resultados previstos na materia.

Other comments on the Evaluation

1. Avaliacion continua:

A avaliacién desenvolverase segundo as metodoloxias de presentacién e de aprendizaxe por proxectos indicadas
anteriormente. E obrigatoria a asistencia a un minimo do 80% das sesidns presenciais realizadas durante o curso, tendo en
conta tanto as clases tipo A como as de tipo C. As presentaciéns intermedias e finais serdn en galego ou casteldn.

2. Avaliacién 2a oportunidade:

Aqueles/as estudantes/equipos que non obtefian a nota minima para aprobar a materia na primeira oportunidade teran unha
segunda oportunidade para defender de novo o seu proxecto. Neste caso, o alumnado, individualmente, deberd demostrar
un dominio total do proxecto desenvolvido polo seu equipo, xunto coas achegas adicionais suficientes por parte del.

3. Valoracién global:

Nesta avaliacidn teranse en conta todas as metodoloxias avaliables: aprendizaxe por proxectos, autoavaliacién, traballo
tutelado e presentacion. O alumnado individual deberd acadar un minimo do 50% da nota maxima para aprobar a materia.

Bibliografia. Fontes de informacion
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Basic Bibliography

Echeverria Jadrague D; Conejo Sadnchez C.)., Manual para Project Managers. Co6mo gestionar proyectos con éxito,
Wolters Kluwer, 2018

Martinez Aznar G., Organizacion y gestion de proyectos y obras, MCGRAW-HILL/ Interamericana de Espafia, 2007
Kerzner H., Project Management. A systems Approach to Planning, Scheduling and Controlling, Van Nostrand
Reinhold, 2000

Complementary Bibliography

Recomendacions
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IDENTIFYING DATA
Enerxia e espazo subterraneo

Subject Enerxia e espazo
subterrdneo

Code V09G291V01405

Study Grao en Enxefaria

programme da Enerxia

Descriptors ECTS Credits Choose Year Quadmester
6 Optional 4 1c

Teaching Casteldn
language Galego
Department Enxefaria dos recursos naturais e medio ambiente
Coordinator Taboada Castro, Javier
Lecturers Pazo Rodriguez, Maria
Taboada Castro, Javier

E-mail jtaboada@uvigo.es
Web http://https://moovi.uvigo.gal/
General Nesta materia preténdese que o alumnado cofieza as técnicas xeofisicas, petrofisicas e xeoquimicas a

description empregar no estudo dunha localizacién relacionada co espazo subterrdneo. Ademais, trataranse aspectos
xeoldxicos, hidroxeoldxicos e de mecdnica de rochas que afectan ao almacenamento subterraneo. En funcién
diso, darase a cofiecer a tecnoloxia empregada nos procesos de producién de hidrocarburos, asi como o uso de
espazos subterraneos como almacenamento de gas e residuos.

Resultados de Formacion e Aprendizaxe

Code

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

C53 Coflecer, comprender e utilizar os principios da extraccion de materias primas de orixe mineral

C55 Capacidade para identificar o potencial do espazo subterrdneo no ambito da enerxia

C60 Cofiecer os mecanismos de almacenamento e extraccion de hidrocarburos.

D8 Sustentabilidade e compromiso ambiental. Uso equitativo, responsable e eficiente dos recursos.

Resultados previstos na materia

Expected results from this subject Training and Learning
Results

-Cofiecer as técnicas geofisicas, petrofisicas e geoquimicas a empregar no estudo dun B3 D8
emprazamento relacionado co espazo subterraneo.
-Cofiecer os aspectos xeoldxicos, hidrogeoldgicos e de mecanica de rocas que condicionan o C53
almacenamento subterraneo. C55

C60
-Comprender o comportamento dos xacementos de hidrocarburos e os principios basicos da B3 C53 D8
producién de hidrocarburos C55
-Cofiecer a tecnoloxia empregada nos procesos de producién de HC B3 C53 D8
-Cofiecer os usos do espazo subterrdneo como almacén de gases e residuos C55

C60
Contidos
Topic

Tecnoloxia de perforacién de sondaxes profundas O sistema rotary
Perforacién con turbina
Os rdbenos
Fluidos de perforacién
Entubacién e cementacién

A industria dos hidrocarburos Produciéns e consumos
Mercado
Transporte e almacenamento
Conceptos xerais sobre xacementos Formacién de xacementos
Clasificacion de xacementos
Xacementos e producion Prospeccién de xacementos

Extraccidn de crudo
Mecanismos de producién
Tipos de pozos
Hidrocarburos non convencionais Roca nai e roca almacén
Extracciiéon de hidrocarburos non convencionais
Situacién en Espafa

Paxina 151 de 193


http://https://moovi.uvigo.gal/

Enerxia xeotérmica Xacementos de auga a alta temperatura

Producién e centrais xeotérmicas
Almacenamiento subterraneo de CO2 Captura, transporte e almacenamento de CO2

Tecnoloxias dispofiibles

Exemplo: Proxecto Porthos (Holanda)
Almacenamiento subterrdneo de gas Tecnoloxia utilizada.

Exemplos de éxito: Serrablo, Gaivota e Yela.

Exemplo de fracaso: Campo Amposta (proxecto Castor)
Almecenamiento de residuos radiactivos Tipos de residuos radioactivos.

Actividade de ENRESA.

Almacén do Cabril.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 26 0 26
Practicas de laboratorio 16 0 16
Traballo tutelado 8 0 8
Resolucién de problemas de forma auténoma 0 97.5 97.5
Exame de preguntas de desenvolvemento 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 Exposicién dos temas do programa por parte do profesorado
Practicas de laboratorio Testificacién de sondaxes para caracterizacién do subsolo rochoso
Traballo tutelado Traballos individuais ou en grupo
Resolucién de Casos propostos ao alumnado
problemas de forma
auténoma

Atencion personalizada
Methodologies Description

Leccién maxistral 0 alumnado ao que lle xurdan dlbidas sobre as lecciéns maxistrais podera realizar titorias por
medios presenciais ou telematicos previa concertacién.

Practicas de laboratorio O alumnado ao que lle xurdan dibidas sobre as practicas de laboratorio podera realizar titorias
por medios presenciais ou telematicos previa concertacion.

Traballo tutelado 0 alumnado ao que lle xurdan dubidas sobre o traballo tutelado poderd realizar titorias por
medios presenciais ou telematicos previa concertacion.

Avaliacion
Description Qualification Training and
Learning
Results
Leccién Realizarase un exame tras finalizar cada bloque de contidos tratados ao longo 80 B3 D8
maxistral do curso, considerdndose unha *ponderacién do 25% da nota final ao realizado
tras terminar o bloque 1, un 25% ao realizado tras terminar o bloque 2 e un
30% ao realizado tras terminar o bloque 3.
Nesta metodoloxia se traballan todos os resultados previstos na materia.
Practicas de A presentacién das conclusiéns das practicas non obrigatorias supora un 20% 20 B3 D8
laboratorio da nota final.

0 alumnado que renuncie & avaliacién continua podera realizar un exame de
preguntas de desenvolvemento sobre as practicas.

Nesta metodoloxia se traballan todos os resultados previstos na materia.

Other comments on the Evaluation

Consideracions sobre a avaliacién continua

Ao longo do cuadrimestre realizardnse tres exames de preguntas de desenvolvemento, e aquelas partes suspensas ou cuxa
nota se desexe mellorar poderan ser repetidos na data do exame oficial establecido no calendario do centro.
Consideracions sobre a segunda oportunidade

Realizarase un exame de preguntas de desenvolvemento para o alumnado que non superase a materia na primeira
oportunidade, onde podera obter o 100% da calificacién.Consideracions sobre a avaliacion global
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0 alumnado que renuncie a avaliacion continua (transcorrido un periodo minimo dun mes tras o comezo do
periodo lectivo, segundo consta na normativa propia do centro) podera realizar unha proba de avaliacién
global na data establecida no calendario de exames do centro

Bibliografia. Fontes de informacion

Basic Bibliography

Lépez, C., Manual de sondaxes. Tecnoloxia de perforacién, ETSIM Madrid, 2000
Magdalena Paris, Fundamentos de Enxefaria de xacementos, 2009
Complementary Bibliography

Fernando Pla, Fundamentos de Laboreo de minas, ETSIM Madrid, 2000

Recomendacidns
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IDENTIFYING DATA
Enxefaria do solo aplicada a instalacions enerxéticas
Subject Enxefaria do solo

aplicada a

instalaciéns

enerxéticas

Code V09G291V01406

Study Grao en Enxefaria

programme da Enerxia

Descriptors ECTS Credits Choose Year Quadmester
6 Optional 4 1c

Teaching Castelan

language

Department Enxefiaria dos recursos naturais e medio ambiente
Coordinator Pérez Rey, Ignacio
Lecturers  Araljo Fernandez, Maria

Pazo Rodriguez, Maria

Pérez Rey, Ignacio

E-mail iperez@uvigo.gal
Web http://moovi.uvigo.gal/
General Nesta materia presentaranse e traballaranse de forma practica conceptos de mecéanica de solos fundamentais

description para o correcto desefio das cimentaciéns empregadas habitualmente en construciéns asociadas a instalaciéns
enerxéticas, e os aspectos edafoléxicos dun solo que poden ser alterados debido a eventos contaminantes
asociados a este tipo de instalaciéns, para a sUa correcta proteccién e remediacion.

Resultados de Formacion e Aprendizaxe

Code

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

C12 Conecemento de xeotecnia e mecdénica de solos e de rochas

C61 Identificar os mecanismos de contaminacién de solos orixinados por procesos tecnoldxicos e industriais no ambito de
enxeferia da enerxia

C62 Cofecer os procesos e tecnoloxias de remediacién de solos. Ser capaz de seleccionar os procesos de mediacién de
solos mais axeitadas

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

Resultados previstos na materia

Expected results from this subject Training and Learning
Results

Saber interpretar informes de caracterizacion do terreo de cara ao desefio de cimentaciéns en B3 C12 D1

instalacions enerxéticas. C61

Saber desefar cimentaciéns en base a estados limite e de servizo da instalacion. B3 C12 D1

Coflecer como se comporta o solo fronte a diferentes sustancias contaminantes e os principais B3 C61 D1

tratamentos de descontaminacién e anulacién de solos contaminados. C62

Contidos

Topic

Estados limite e de servizo en solos. Carga de Estados limite e de servizo en solos.

afundimento e asentos. Concepto e cdlculo de carga de afundimento e presién admisible.

Determinacién de asentos.
Casos de estudo.
Caracterizacién do terreo. Resistencia ao corte. Recofiecemento xeotécnico do terreo.
Ensaios in situ e de laboratorio. Comportamento dos solos sometidos a corte.
Criterio de rotura. Ensaios.
Cimentacions superficiais e profundas no ambito Tipos de cimentaciéns superficiais e profundas. Exemplos de utilizacién en
das instalaciéns enerxéticas. instalacidns enerxéticas. Xeoestruturas termoactivas.
Determinacién da carga de afundimento. Presién admisible e asentos.
Casos de estudo.
O solo e 0 seu comportamento fronte a Compofientes, estrutura, porosidade, auga, fase gasosa e procesos
sustancias contaminantes: conceptos de eddficos relevantes no solo que condicionan a sla susceptabilidade &
autodepuracién, proteccién e descontaminacién. degradacién.
Tipos de degradaciéns. Consecuencias no solo.
Avaliacién da degradacion.
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Sustancias contaminantes do solo asociadas a  Sustancias contaminantes do solo: sales solubles, fitosanitarios e
instalacions enerxéticas. organicos, metais pesados, deposicidn acida.

Organicos asociados a instalacions enerxéticas. Lexislacion.
Tratamentos de descontaminacién e anulacién de Conceptos de autodepuracion, proteccién e descontaminacion.
solos contaminados con sustancias asociadas a Tratamentos de anulacién e descontaminacion: fisicos, quimicos e
instalaciéns enerxéticas. Métodos fisicos, bioldxicos.
quimicos e bioléxicos. Métodos preventivos

Métodos de remediacién: pasivos, activos / bidticos, abidticos

Planificacion

Class hours Hours outside the Total hours
classroom

Lecciéon maxistral 17 30 47
Resolucién de problemas 9 26.5 35.5
Estudo de casos 6 12 18
Traballo tutelado 8 25 33

Saidas de estudo 10 4 14

Exame de preguntas obxectivas 0.5 0 0.5
Resolucién de problemas e/ou exercicios 2 0 2

*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 Exposicidén dos contidos e bases tedricas da materia.

Resolucién de Formulacién, andlise e resolucién dun problema ou exercicio exposto nas sesiéns maxistrais para a

problemas consolidacién dos contidos do tema tratado. Estes poderdn recollerse e avaliar na nota final.

Estudo de casos Formulacién de casos de estudo reais. Contextualizacién, anélise, proposta de alternativas e
resolucién final.

Traballo tutelado Profundizacién, por parte do alumnado, nunha tematica obxecto de estudo ou complementaria da
materia. Elaboracién dun documento escrito e presentacion oral.

Saidas de estudo Visita a instalacidéns enerxéticas e obras de cimentacion. Preparacién dun informe.

Atencion personalizada
Methodologies Description

Leccién maxistral Durante as horas de titorfa o alumnado individualmente ou en grupos, pode consultar co
profesorado calquera dubida exposta sobre a materia. Asi mesmo, o estudantado tamén podera
facer consultas a través dos medios telematicos (correo electronico, videoconferencia, foros de
Moovi,...) baixo a modalidade de concertacién previa.

Resolucién de Durante as horas de titoria 0 alumnado individualmente ou en grupos, pode consultar co

problemas profesorado calquera dubida exposta sobre a materia. Asi mesmo, o estudantado tamén poderd
facer consultas a través dos medios telematicos (correo electréonico, videoconferencia, foros de
Moovi,...) baixo a modalidade de concertacién previa.

Estudo de casos Durante as horas de titoria o alumnado individualmente ou en grupos, pode consultar co
profesorado calquera dubida exposta sobre a materia. Asi mesmo, o estudantado tamén poderd
facer consultas a través dos medios teleméticos (correo electrénico, videoconferencia, foros de
Moovi,...) baixo a modalidade de concertacion previa.

Traballo tutelado Durante as horas de titoria o alumnado individualmente ou en grupos, pode consultar co
profesorado calquera dibida exposta sobre a materia. Asi mesmo, o estudantado tamén podera
facer consultas a través dos medios teleméticos (correo electrénico, videoconferencia, foros de
Moovi,...) baixo a modalidade de concertacién previa.

Avaliacion
Description Qualification Training and
Learning
Results
Leccién maxistral Exame escrito de cuestions de resposta obxectiva ou tipo test. Puntuacién 20 C12
minima requirida: 8 sobre 20. Ce6l
C62

Mediante esta metodoloxia avaliaranse todos os resultados previstos nesta
materia.
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Resolucién de Proba escrita consistente na resolucién de problemas similares aos expostos 20 B3 Cl12
problemas ao longo do curso. Puntuaciéon minima requirida: 8 sobre 20.

Mediante esta metodoloxia avaliaranse os seguintes resultados previstos na
materia:
Saber interpretar informes de caracterizacion do terreo de cara ao desefio de
cimentaciéns en instalacions enerxéticas.
Saber desefar cimentaciéns en base a estados limite e de servizo da
instalacion.
Estudo de casos Proba consistente na resolucién dun caso de estudo similar aos presentados na 20 B3 Cl12 D1
aula. Valorarase a sUa contextualizacién e presentacion de alternativas para a
sUa resolucion.

Mediante esta metodoloxia avaliaranse os seguintes resultados previstos na
materia:

Saber interpretar informes de caracterizacién do terreo de cara ao desefio de
cimentaciéns en instalaciéns enerxéticas.

Saber desefiar cimentacidns en base a estados limite e de servizo da

instalacion.
Traballo tutelado Valorarase a calidade e contido do documento escrito entregado (15%), asi 30 B3 C61 D1
como a claridade e calidade da presentacién oral (15%). Puntuacién minima C62

requirida: 10 sobre 30.

Mediante esta metodoloxia avaliaranse os seguintes resultados previstos na
materia:

Conecer como se comporta o solo fronte a diferentes sustancias
contaminantes e os principais tratamentos de descontaminacion e anulacién
de solos contaminados.

Saidas de estudo Requirese asistencia presencial &s saidas planificadas durante o periodo 10 B3 C12 D1
lectivo. Avaliaciéon mediante observacién sistematica durante o transcurso da Ce6l
visita e cumprimentacion do informe. C62

Mediante esta metodoloxia avaliaranse todos os resultados previstos na
materia.

Other comments on the Evaluation

As porcentaxes de cualificacién mostradas arriba son as que se empregaran para a avaliaciéon na primeira oportunidade en
modalidade avaliacién continua. E necesario superar o minimo indicado nas probas asociadas con Leccién Maxistral,
Resolucién de Problemas e Traballo Tutelado, e alcanzar un 5 na nota global, para superar a materia. En ninguin caso se
plantexara a realizacién de probas que supofian mais do 40% da calificacién da asignatura nun mesmo dia.

Na segunda oportunidade da modalidade avaliacién continua, propofieranse diferentes probas que permitan alcanzar a
puntuacién maxima en cada un dos apartados considerados. Gardaranse as cualificaciéns obtidas na primeira oportunidade
sempre que se alcance o minimo establecido e o alumnado o solicite. Para superar a materia serd necesario alcanzar un 5
na nota global.

Se se renuncia a avaliacidon continua, todos os contidos da materia seran avaliados mediante un Unico exame final (100%),
tanto na primeira como na segunda oportunidade do sistema de avaliacién global.

Calendario de exames:

Verificar/consultar de forma actualizada na péaxina web do centro:

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

Bibliografia. Fontes de informacion

Basic Bibliography

Gonzalez de Vallejo, L.; Ferrer, M.; Ortufio L. y Oteo, C, Ingenieria Geoldgica, Prentice Hall, 2002
Das, Braja M.,, Fundamentos de Ingenieria de Cimentaciones, 72 ed., Cengage Learning, 2012
Brady, N. C.; Weil, R. R., The nature and properties of the soils, Macmillan, N. Y., 2002
Complementary Bibliography

Mirsal, Ibrahim A., Soil pollution: origin, monitoring & remediation, Springer, 2004

Recomendacidns
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IDENTIFYING DATA

Enerxias alternativas fluidodinamicas

Subject Enerxias

alternativas
fluidodindmicas

Code V09G291V01407

Study Grao en Enxefiaria

programme da Enerxia

Descriptors  ECTS Credits Choose Year Quadmester
6 Optional 4 1c

Teaching Castelan

language Galego

Department Enxefiaria mecénica, maquinas e motores térmicos e fluidos

Coordinator Vence Fernandez, JesUs

Lecturers Vence Fernandez, Jesls

E-mail jvence@uvigo.es

Web http://moovi.uvigo.gal

General Enerxia edlica, enerxia meromotriz e enerxia das ondas
description

Resultados de Formacion e Aprendizaxe

Code

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 tedricos, 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 aceptaciéon 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.

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.

C50 Aplicar os principios do aproveitamento das enerxias alternativas

C51 Cofecer en detalle e ter capacidade para desefiar os principais sistemas de producién de enerxia de orixe renovable

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

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 as 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 opinidns ou situaciéns
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
Cofiecer a base tecnoldxica sobre a que se apoian as investigaciéns mais recentes nas enerxias Bl C50 D1
renovables fluidodindmicas. B4 C51 D5
Comprender os aspectos basicos da dispoiibilidade e utilizacién dos recursos enerxéticos B2 C50 D3
renovables de fluidos. B3 D4
Dominar as técnicas actuais dispofibles para a andlise dos recursos enerxéticos. B3 C51 D3
B4 D4
D5
Profundizar nas tecnoloxias empregadas B3 C51 D1
B5 D3
D4
Contidos
Topic
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Tema 1. Enerxia Eodlica 1.1 Xeneralidades.

1.2. Producién de enerxia Eléctrica.

1.2.1.Elementos de Sistemas lllados.

1.2.2. Enerxia Eléctrica & rede.

1.3. Producién de enerxia Mecdnica
Tema 2. Meteoroloxia 2.1 0 Vento.

2.2 Macroclima e microclima.

2.3 Anendmetros.

2.4 Potencial Eélico

2.5 Lugares de emprazamento dos aeroxeradores.
Tema 3. Forzas de sustentacién e resistencia 3.1. Accién do vento sobre un corpo.

3.2. Velocidade relativa

3.3 Forza propulsora

3.4. Momento

3.5 Diagrama polar
Tema 4. Regulacién de pequenos aeroxeradores 4.1 Sen regulacién.

4.2 Regulacién por desorientacioén.

4.3 Regulacién por cabeceo.

4.4 Regulacién por cambio de paso.

4.5 Regulacién por perda aerodindmica.
Tema 5. Regulacion de grandes aeroxeradores 5.1 Regulacién activa.

5.2 Regulacidn pasiva.
Tema 6. Enerxia maremotriz 6.1 Motivacién

6.2 Factores Xeograficos

6.3 Predicién das mareas

6.4 Fundamentos da enerxia das mareas.

6.5 Zonas de posible aproveitamentos

6.6 Vantaxes da enerxia maremotriz
Tema 7. Grupo Bulbo 7.1 Fundamentos

7.2 Compofentes principais

7.3 Principais intalaciéns a nivel mundial
Tema 8. Enerxia undimotriz 8.1 Principios fisicos da enerxia das ondas

8.2 Tecnoloxia da enerxia das ondas

8.3 Dispositivos convertidores

8.4 Economia

8.5 Impacto Ambiental

8.6 Proxecto existentes

8.7 Proxectos en desenvolvemento
Clases practicas - Calculo da rosa dos ventos.

- Aplicacion da distribucion de Weibull

- Aplicacion da Lei de Betz.

- Aplicacion da teoria BEMT.

- Aplicacion da teoria da cantidade de movemento.

- Aplicacion do momento cinético

- Aplicacion da combinacién das teorias de elemento de pala e cantidade

de movemento.
Practicas de laboratorio Experimentacién en tinel de vento

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 16 45 61
Resolucién de problemas 10 22.5 32.5
Estudo de casos 4 15 19
Practicas de laboratorio 20 15 35
Exame de preguntas de desenvolvemento 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
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Leccién maxistral Explicaranse os fundamentos de cada tema para a posterior resolucién de problemas practicos.
Poderanse realizar actividades como:
- Sesion maxistral
- Lecturas
- Resumo
- Esquemas
- Solucién de problemas
- Conferencias
- Presentacion oral

Resolucién de Aplicaranse os conceptos traballados en cada tema & resolucidn de exercicios
problemas
Estudo de casos Aplicaranse os conceptos tratados na materia & realizacién de traballos de busqueda de

informacién, obtencion de resultados, analise dos mesmos e posterior presentacion.

Practicas de laboratorio Aplicaranse os conceptos tratados na materia & realizacién de practicas de laboratorio.
Fundamentalmente, realizaranse actividades de experimentacién, ainda que tamén se poderan
realizar:

- Casos practicos

- Simulacién

- Solucién de problemas

- Aprendizaxe colaborativo

Atencion personalizada
Methodologies Description

Leccién maxistral 0 profesorado estara dispofiible para resolver dibidas durante o seu horario de titorias, en
modalidade presencial e/ou telematica, segundo previo acordo co alumnado.

Resolucién de problemas O profesorado estara dispofiible para resolver dubidas durante o seu horario de titorias, en
modalidade presencial e/ou telematica, segundo previo acordo co alumnado.

Practicas de laboratorio O profesorado estara dispofiible para resolver dubidas durante o seu horario de titorias, en
modalidade presencial e/ou telematica, segundo previo acordo co alumnado.

Estudo de casos 0 profesorado estard dispofiible para resolver dibidas durante o seu horario de titorias, en
modalidade presencial e/ou telematica, segundo previo acordo co alumnado.

Avaliacion
Description Qualification Training and
Learning Results
Estudo de casos Realizacién de traballos de andlise e estudo de casos segundo 35 Bl D1
as tematicas propostas polo profesorado. B2
Avaliacién de informes e/ou presentaciéns que recollan o B3
traballo realizado. B4
Nesta metodoloxia traballanse todolos resultados previstos na B5
materia
Practicas de laboratorio Realizacién de practica de laboratorio. 25 B3 D3
Avaliacién dos informes das actividades realizadas nas sesiéns D4
de laboratorio. D5
Nesta metodoloxia trabdllanse todolos resultados previstos na
materia
Exame de preguntas de Proba escrita que poderd constar de: 40 Bl D1
desenvolvemento - Cuestiéns tedricas B3 D5

- Cuestiéns practicas

- Resolucién de exercicios/problemas

- Tema a desenvolver

Nesta metodoloxia traballanse todolos resultados previstos na
materia

Other comments on the Evaluation
Primeira Oportunidade:

e Avaliacidn continua:

A avaliacién constara de tres apartados:

- Estudo de casos (35% do total da materia): realizacién de traballos propostos polo profesorado en tematicas
relacionadas coa materia. Levarase a cabo ao longo de todo o cuadrimestre. Avaliaranse os informes ou
presentacions realizadas polo alumnado.
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- Practicas de laboratorio (25% do total da materia): realizacién das practicas e dos informes de actividades
correspondentes. Levarase a cabo ao longo de todo o cuadrimestre. Avaliaranse os informes entregados polo
estudantado.

- Exame (40% do total da materia): proba escrita que se levara a cabo no dia oficial fixado pola Escola.

Para superar a materia sera necesario acadar un minimo de 2 sobre 10 puntos no apartado "Exame" e acadar
5 puntos sobre 10 na nota total da materia.

e Avaliacién Global:

- Exame (100% do total da materia): proba escrita que se levard a cabo no dia oficial fixado pola Escola.

Para superar a materia sera necesario acadar 5 puntos sobre 10 na nota total da materia.

Por defecto, a avaliacién serd na modalidade de Avaliacién Continua para todo o alumnado. Podera renunciar a esta
modalidade de avaliacién todo o alumnado que o desexe e o faga no prazo e forma fixado polo profesorado ao inicio do
cuadrimestre (tras un mes desde o inicio do curso, como se indica na normativa do centro). Trala renuncia, o profesorado
comunicaralle ao/a alumno/a o seu cambio 4 modalidade de Avaliacién Global.

Segunda Oportunidade:

e Avaliacion continua:

A avaliacién constard dos mesmos apartados considerados na convocatoria de Primeira Oportunidade:

- Estudo de casos (35% do total da materia)

- Précticas de laboratorio (25% do total da materia)

- Exame (40% do total da materia)

0 alumnado que continue na modalidade de Avaliacién Continua, conservara a nota acadada ao longo do
cuadrimestre nos apartados "Estudos de casos" e "Practicas de laboratorio". O Exame levarase a cabo na data
oficial fixada pola Escola.

Para superar a materia sera necesario acadar un minimo de 2 sobre 10 puntos no apartado "Exame" e acadar
5 puntos sobre 10 na nota total da materia.

e Avaliacién Global:

- Exame (100% do total da materia): proba escrita que se levara a cabo no dia oficial fixado pola Escola.

Para superar a materia sera necesario acadar 5 puntos sobre 10 na nota total da materia.

0 alumnado que cursara a materia na modalidade de avaliacién continua, e que asi o solicite na forma e prazo especificado
polo profesorado, poderd concorrer & Convocatoria de Segunda Oportunidade na modalidade de Avaliacién Global.

Bibliografia. Fontes de informacion

Basic Bibliography

BOYLE, GODFREY, Renewable Energy, Oxford University Press,

CHICHESTES, W. S., Wind Power in Power Systems, Wiley,

HARDISTY, J.; CHICHESTES; W. S., The analysis of tidal stream power, Wiley-Blackwell,

CUERDA A., Some aspects on wind Turbines monotoring. General considerations and loads on Horizontal Wind
Turbines, CIEMAT,

Complementary Bibliography

CHARLIER,R. H., Ocean energy: tide and tidal power, Springer,
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PEPPAS,L., Ocean; tidal , and wave energy: power from the sea, Crabtree,
CLARK, R. H., Elements of Tidal-eletric engeneering, John Wiley & sons,
McCORMICK, M. E., Ocean wave energy conversion, Dover,

Recomendacidns

Subjects that it is recommended to have taken before
Mecénica de fluidos/V09G291V01204
Recursos, instalaciéns e centrais hidraulicas/V09G291V01305
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IDENTIFYING DATA
Geomatics Applied to Energy Efficiency

Subject Geomatics Applied
to Energy
Efficiency
Code V09G291v01408
Study Grado en
programme Ingenieria de la
Energia
Descriptors ECTS Credits Choose Year Quadmester
6 Optional 4th 1st

Teaching #EnglishFriendly
language Spanish
Galician
Department
Coordinator Soildn Rodriguez, Mario
Lecturers Nufiez Seoane, Antén
Soildn Rodriguez, Mario

E-mail msoilan@uvigo.es
Web http://moovi.uvigo.es
General In this subject, students are expected to acquire concepts related to geomatics and the use of topographic,

description photogrammetric and LiDAR sensors, with a perspective of energy efficiency applications in buildings.

Training and Learning Results

Code

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.

C14 Knowledge of topography, photogrammetry and cartography.

C40 Understanding and ability to use concepts pertaining to energy efficiency and saving, as well as their management and
application for solving problems specific to the field of energy engineering.

C59 Ability to use tools of cartographic engineering, photogrammetry and remote sensing to solve problems of energy
efficiency.

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.

Expected results from this subject

Expected results from this subject Training and Learning
Results
Master the techniques of as-built geometric modeling of envelopes and interiors. A5 Bl C3 D2
B3 C7 D3
B8 C59 D17
D18
To know the currently existing techniques for data collection in the field using different typesof Al Bl C2 D1
sensors, which allow the preparation of maps and plans. Bl Cl4 D2
B7 D2
To acquire skills to obtain, from different data sources, point clouds that subsequently allow the Bl Cl1 D2
preparation of plans at different scales. B2 Cl4
C18
C59
To know and apply non-destructive techniques for thermal monitoring. Al Bl C40 D2
A5 C59
To know and apply software for processing and analysis of geospatial data and information. Al Bl C3 D2

A2 Bl C6 D2
A5 B2 C9 D6

B5 C40 D8
B7 C59 D9
D10
D11
D12
To master information modeling applied to construction. Bl C40 D2
Contents
Topic

Paxina 163 de 193


http://moovi.uvigo.es

Fundamentals of Cartography and Geodesy

Concept of Geodesy. Geoid and terrestrial ellipsoid. Concept of
Cartography. Geographic and cartographic coordinates. Reference
systems. Datum. Cartographic projection systems. UTM system. Data
sources in classic supports, digital support and in network. Information
available through Internet.

Fundamentals of aerial and terrestrial
photogrammetry

Principles of photogrammetry. Basic concepts, image space - 3D space
relationships. General method of photogrammetry. Photogrammetric
processes, relative and absolute orientation.

Photogrammetric cameras, calibration.

Photogrammetric restitution. Rectification and orthophotography.
Photogrammetric survey. Flight planning and project.

Fundamentals of LiDAR sensors and data

Introduction to laser scanning systems. Typologies. Fundamentals of
terrestrial, mobile and airborne LiDAR sensors. Error sources. Applications.
Definition of LiDAR point cloud. Basic fundamentals of LiDAR processing.
Public data sources.

Energy analysis and monitoring applications.

Fundamentals of Geographic Information Systems (GIS). Data types and
management. Cartographic resources. GIS for geospatial information
analysis. Solar potential applications.

Non-destructive techniques for energy monitoring: Infrared thermography.
Fundamentals and applications.

Energy efficiency applications in construction

BIM (Building Information Modeling) fundamentals. Definition,
implementation, relationship with digitalization. OpenBIM concepts.
Geospatial information processing software with BIM applicability.

Planning
Class hours Hours outside the Total hours
classroom

Lecturing 20 20 40
Problem solving 6 20 26
Practices through ICT 16 30 46
Laboratory practical 8 10 18
Problem and/or exercise solving 1 5 6
Objective questions exam 1 5 6

Report of practices, practicum and external practices 0.5 7.5 8

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

Methodologies

Description

Lecturing

Presentation by the teacher of the contents of the subject, theoretical bases and/or guidelines of an

assingment, exercise or project to be developed by the students.

Problem solving

Activity in which problems and/or exercises related to the subject are formulated. Students must

develop the appropriate or correct solutions through the exercise of routines, application of
formulas or algorithms, application of transformation procedures of the available information, and
interpretation of the results. It is normally used as a complement to lecturing.

Practices through ICT

Activities of application of knowledge to concrete situations and acquisition of basic skills and

procedures related to the subject, developed in ICT classrooms.

Laboratory practical

Activities of application of knowledge to concrete situations and acquisition of basic skills and

procedures related to the subject, developed in spaces with specialized equipment.

Personalized assistance

Methodologies Description

Practices through ICT Guidance, support and motivation for the learning process will be provided face-to-face in the
classroom and at the times when teachers are assigned office hours. For all teaching modalities,
tutoring sessions may be held by telematic means, by prior arrangement.

Laboratory practical Guidance, support and motivation for the learning process will be provided face-to-face in the
classroom and at the times when teachers are assigned office hours. For all teaching modalities,
tutoring sessions may be held by telematic means, by prior arrangement.

Assessment

Description

Qualification  Training and
Learning Results
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Problem and/or Evaluation of the teaching-learning process and the acquisition of 40 Bl Cl14 D2

exercise solving skills and knowledge through problem-solving tests and exercises. C40
With this methodology all the expected results from this subject are C59
assessed.
Objective questions Evaluation of the teaching-learning process and the acquisition of 20 Bl Cl14 D2
exam skills and knowledge through multiple-choice or short-answer tests. C40
With this methodology all the expected results from this subject are C59
assessed.
Report of practices, Evaluation of the teaching-learning process and the acquisition of 40 Bl Cl4 D2
practicum and external skills and knowledge through the completion of assignments and/or C40
practices projects. C59
With this methodology all the expected results from this subject are
assessed.

Other comments on the Evaluation

The evaluation will preferably be continuous. The global evaluation will be available to students who resign to the continuous
evaluation within the deadlines to be defined at the beginning of the teaching period.

Minimum grades: It will be necessary to achieve a minimum grade, which will be indicated at the beginning of the term, in all
the tests that are part of the evaluation. Obtaining the minimum grade in all of them will be an indispensable condition to
pass the course.

Having passed the minimum grades, the grade of the subject will be the result of averaging, with the weight indicated in the
teaching guide, the grades of the tests taken.

The second opportunity of continuous evaluation (extraordinary) will consist in the resolution of problems and/or exercises
and in the realization of multiple-choice or short answer tests, on the official date indicated in the exam calendar. The grade
obtained with the practice reports will be retained. In case this grade does not reach the minimum required, a report of the
failed practical block or an equivalent test must be taken. The calculation of the final grade will follow the same
methodological parameters as in the first evaluation opportunity.

The calendar of exams will be available on the School's web page. http://minaseenerxia.uvigo.es/gl/docencia/exames

Sources of information

Basic Bibliography

de Sanjosé Blasco, José Juan; Lépez Gonzalez, Maril6; Atkinson, Alan D.).,, Topografia para estudios de grado: geodesia,
cartografia, fotogrametria, topografia (instrumentos, métodos y aplicaciones), replanteo, seguridad del
topdgrafo en el trabajo, 32 ed, Bellisco, 2015

Delgado Pascual, Mercedes (et al.), Problemas resueltos de topografia, 12 ed, Universidad de Salamanca, 2011
Lerma Garcia, José Luis, Fotogrametria moderna: analitica y digital, 22 ed, Universidad Politécnica de Valencia, 2002
Chuvieco Salinero, Emilio, Fundamentos de la teledeteccion espacial, 32 ed, Rialp, 1996

Complementary Bibliography

Luhmann, Thomas y Robson, Stuart, Close Range Photogrammetry: Principles, Methods and Applications, 12 ed,
Whittles Publishing, 2011

Vosselman, George y Maas, Hans-Gerd, Airborne and Terrestrial Laser Scanning, 12 ed, CRC Press, 2010
Pereira,Vitor; Santos, José; Leite, Fernanda; Escércio, Patricia, Using BIM to improve building energy efficiency [] A
scientometric and systematic review, Elsevier, 2021

Petri, loan; Rezgui, Yacine, BIM for energy efficiency - Decarbonising the built environment through informed
decision-making using digital simulation and analysis, IHS MARKIT, BRE Electronic Publications, 2019

Recommendations

Subjects that continue the syllabus
Computer-Assisted Design/V09G291V01410
Final Year Dissertation/V09G291V01991
Efficient Use of Electric Power/V09G291V01414

Subjects that are recommended to be taken simultaneously
Management and Use of Electric Power/V09G291V01402

Subjects that it is recommended to have taken before
Computing: Computing for Engineering/V09G291V01110
Electric Power Plants/V09G291V01304
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IDENTIFYING DATA

Tecnoloxias de refrigeracion e climatizacion

Subject Tecnoloxias de

refrigeracion e
climatizacién

Code V09G291V01409

Study Grao en Enxefaria

programme da Enerxia

Descriptors ECTS Credits Choose Year Quadmester
6 Optional 4 1c

Teaching Casteldn

language

Department Enxefaria mecdnica, maquinas e motores térmicos e fluidos

Coordinator Ferndndez Seara, Jose

Lecturers Fernandez Seara, Jose

E-mail jseara@uvigo.es
Web http://faitic.uvigo.es/
General

description O obxectivo da asignatura é que o alumnado adquira os coflecementos basicos necesarios para o desefio e

calculo de instalaciéns de refrigeraciéon por compresién de vapor e para a seleccién e dimensionamiento dos
seus diversos compofientes, asi como o que cofieza tamén outros tipos de sistemas de refrigeracién utilizados
actualmente.

Resultados de Formacion e Aprendizaxe

Code

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 Propoiier e desenvolver soluciéns practicas, utilizando os cofiecementos tedricos, 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.

C24 Capacidade para o desefio e xestidn de procedementos de experimentacidn aplicada, especialmente para a
determinaciéon de propiedades termodinamicas e de transporte, e modelado de fendmenos e sistemas no dmbito da
enxeferia quimica, sistemas con fluxo de fluidos, transmisidn de calor, operaciéns de transferencia de materia, cinética
das reacciéns quimicas e reactores

C29 Cofiecementos aplicados de enxefieria térmica

C48 Posuir e comprender cofiecemento no campo da producién de frio

C49 Capacidade para desefiar instalaciéns de frio e climatizacion.

D1 Cofiecer e manexar a lexislacion aplicable ao sector, cofiecer a contorna social e empresarial e saber relacionarse coa
administracién competente integrando este cofiecemento 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
Comprender os aspectos basicos da tecnoloxia frigorifica. Bl C48 D1
Capacidade para desefar instalaciéns de frio e climatizacién. Bl C24 D1
B3 C29
B5 C48
C49
Dominar as técnicas actuais dispofiibles para a anélise de instalaciéns frigorificas e de Bl C24 D1
climatizacién. B3 C29 D3
B5
Profundar nas técnicas de eficiencia energética en instalacions de climatizacion. B3 C24 D1
B5 C29 D2
D3
Dominar as técnicas actuais dispofibles para a andlise de sistemas e dispositivos térmicos. Bl C29 D3
Nova Bl C29 D3
B5 C48
Nova Bl C29 D1
B5 C48
Nova D1
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Contidos

Topic

INTRODUCION A TERMODINAMICA DA
REFRIXERACION

. Repaso de conceptos bésicos de termodindmica

. Principios de termodindmica

. Conceptos basicos sobre producién de frio

. Estudo da maquina térmica entre dous focos

. O sistema de refrixeracién como sistema termodindmico
. Sistemas abertos en réxime estacionario

. Diagramas termodindmicos

SISTEMAS DE COMPRESION SIMPLE

. Ciclo frigorifico de Carnot

. Ciclo practico ou ciclo seco

. Componentes basicos dun circuito frigorifico
. Pardmetros de célculo

. Ciclo real de refrixeracién

. Influencia das condiciéns térmicas

. Intercambiador liquido-vapor

SISTEMAS DE COMPRESION MULTIPLE

. Campo de utilizacién dos sistemas de compresién multiple

. Clasificacion dos sistemas de compresion mdltiple directa

. Sistemas de arrefriado intermedio mediante un axente externo

. Sistemas de arrefriado intermedio mediante expansién parcial

. Arrefriado intermedio mediante expansién total

. Sistemas con economizador

. Criterios de seleccién da presion intermedia

. Campo de utilizacién dos sistemas de compresion multiple indirecta
. Sistema de compresidén indirecta de duas etapas

0. Producién de frio a distintas temperaturas

COMPRESORES

. Tipos de compresores e campo de utilizacién
. Compresores alternativos

. Compresores rotativos de rotor Unico

. Compresores rotativos de tornillo

. Compresores scroll

. Compresores centrifugos

CONDENSADORES

. Funcién

. Etapas no proceso de condensacién

. Medios condensantes

. Célculo dos datos para a seleccién dun condensador
. Tipos de condensadores

. Condensadores de auga

. Condensadores de aire

. Condensacién mixta

. Control da presién de condensacién

0. Torres de refrixeracién

EVAPORADORES E SISTEMAS DE DESESCARCHE

. Funcién

. Etapas no proceso de evaporacion

. Célculo dos datos para a seleccién dun evaporador

. Tipos de evaporadores. Criterios de clasificacién.

. Sistemas indirectos de refrixeracién. Fluidos frigoriferos
. Sistemas de desescarche

DISPOSITIVOS DE EXPANSION

. Funciéns

. Caudal a través dun dispositivo de expansién
. Tipos de dispositivos de expansién

. Valvulas manuais

. Valvulas automaticas

. Valvulas termostaticas

. Valvulas de expansién electrénicas

. Tubos capilares

. Valvulas de flotador

OS FLUIDOS REFRIXERANTES E O ACEITE

. Fluidos refrixerantes
. O aceite

ESTIMACION DA CARGA NUNHA INSTALACION
FRIGORIFICA

oOoOuUuh, WNRLEINRFRPRIOONOULRARWNRFREFOUD WNRFIFRPOONOUURRWNRFOUPRARWNRIFRPOONOULRARWNREREINOUDR WNEREINOULEE WN -

. Introducién

. Datos de partida

. Célculo do espesor de illamento

. Célculo da carga

. Potencia frigorifica da instalacién, tempo de funcionamento
. Cdmaras de conservacion e conxelacion
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SISTEMAS DE REFRIXERACION POR ABSORCION 1. Introducién

2. Principios de funcionamento

3. Sistema e ciclo basicos

4. Pares refrixerante-absorbente

5. Introducién ao célculo dunha instalacion

6. Ciclo practico

7. Ciclos multietapa e multiefecto

8. Tipos de compofientes en sistemas de refrixeracion por absorcion
9. Sistemas de refrixeracién por absorcién comerciais

10. Vantaxes e inconvenientes dos sistemas de absorcion

11. Situacion actual e futuro dos sistemas de absorcion

1. Aire himido

2. Variables psicormétricas do aire hiumido

3. Diagrama psicrométrico
4
5
6
7
1
2
3
4
5
6
7
8
9

PSICROMETRIA E PROCESOS ELEMENTAIS

. Principios de conservacién de masa e enerxia aplicados ao aire himido
. Mestura adiabatica
. Procesos cunha Unica corrente
. Procesos elementais e equipos basicos
. Benestar térmico no corpo humano
. Balance de enerxia nas persoas e indices térmicos do ambiente
. Condiciéns exteriores
. Carga por transmisién de calor en cerramentos e pontes térmicas
. Carga por ventilacién
. Carga por infiltraciéns
. Carga por ocupantes
. Carga por iluminacién
. Carga por equipamento
10. Carga por propia instalacion
11. Carga por mayoracién
12. Tempo de funcionamento
. Recta de operacién do local
. Ganancias e perdas de calor parasitas
. Ciclos de calefaccion
. Ciclos de refrixeracién
. Clasificacién de sistemas de climatizacién e criterios de eleccién
. Sistemas compactos
. Sistemas partidos
. Sistemas de caudal de refrixerante variable
. Sistemas de caudal de aire constante
10. Sistemas de caudal de aire variable
11. Sistemas de auga con fancoils
12. Sistemas de auga con inductores
13. Sistemas de bomba de calor
14. Sistemas radiantes

ESTIMACION DE CARGAS TERMICAS

CICLOS E SISTEMAS DE CLIMATIZACION

OCoo~NoOuUubWNPKF

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 22 40 62
Resolucién de problemas 4 39.5 43.5
Practicas de laboratorio 20 18 38
Traballo tutelado 4 0 4
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
Leccidn maxistral Explicacién na aula dos contidos teéricos da materia.
Resolucién de Resolucién de problemas e exercicios practicos relacionados coa materia tedrica exposta nas
problemas lecciéns maxistrais.

Practicas de laboratorio Andlise do comportamento real de instalaciéns no laboratorio. Andlise de compresores e diversos
compofentes das instalaciéns frigorificas e de climatizacién no laboratorio.
Traballo tutelado Realizaranse traballos tutelados en grupos reducidos que seran guiados polo profesorado

Atencion personalizada
Methodologies Description
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Leccién maxistral 0 profesorado atenderd ao alumnado na aula ou laboratorio e no seu despacho no horario de

titorias
Practicas de laboratorio O profesorado atenderd ao alumnado na aula ou laboratorio e no seu despacho no horario de
titorias
Resolucién de problemas O profesorado atenderad ao alumnado na aula ou laboratorio e no seu despacho no horario de
titorias
Traballo tutelado 0 profesorado atenderd ao alumnado na aula ou laboratorio e no seu despacho no horario de
titorias
Avaliacion
Description Qualification Training and
Learning Results
Leccién maxistral  Durante o cuadrimestre, en data diferente & do exame oficial, realizarase 40 Bl C24 D1
unha proba que podera incluir preguntas de teoria e/ou problemas B3 C29 D2
relacionados cos contidos impartidos. B5 C48 D3
Nesta metodoloxia traballaranse todos os resultados previstos na materia C49
Practicas de Valorarase a asistencia as sesidéns tipo B e o informe de practicas 10 C24 D1
laboratorio Nesta metodoloxia traballaranse todos os resultados previstos na materia C48
Traballo tutelado  Avaliarase un informe escrito e a presentacién do traballo realizado 10 Bl C24 D1
Cc29 D2
Nesta metodoloxia traballaranse todos os resultados previstos na materia C48 D3
C49
(*)
Exame de Neste exame, que se realizarad na data oficial establecida no calendario da 40 Bl C24 D1
preguntas Escola de Enxefaria de Minas e Enerxia, poderse incluir preguntas de B3 C29 D2
obxectivas teoria e/ou problemas relacionados cos contidos impartidos durante o B5 C48 D3
transcurso da docencia da materia C49

Nesta metodoloxia traballaranse todos os resultados previstos na materia

Other comments on the Evaluation

Consideracions sobre a Avaliacion Continua:

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

Consideracions sobre a Avaliacion Global:

0 alumnado terd dereito a renunciar a avaliacién continua unha vez transcorrido un mes desde o inicio da actividade
docente (seguindo a normativa da Escola de Enxeferia de Minas e Enerxia) e a sua cualificacién serd obtida do exame
realizado na data oficial, debendo obter unha nota igual ou superior a 5 sobre 10 na devandita proba.

Consideracions sobre a Segunda Oportunidade:

0 estudantado que non supere a materia pola modalidade de avaliacién continua ou avaliacién global na primeira
oportunidade tera dereito a unha segunda oportunidade realizando unha proba na data oficial que consta no calendario do
centro, onde deberd obter unha nota igual ou superior a 5 sobre 10.

O calendario de exames do centro estd dispofiible na seguinte web:

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

Bibliografia. Fontes de informacion

Basic Bibliography

Complementary Bibliography

José Ferndndez Seara, Sistemas de refrigeracion por compresion. Problemas resueltos, Editorial Ciencia 3,
ATECYR, Fundamentos de climatizacion, ATECYR,

ATECYR, Fundamentos de refrigeracion, ATECYR,

Enrique Torrella Alcaraz, La produccioén de frio, Universidad Politécnica de Valencia,

Recomendacidns
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Subjects that it is recommended to have taken before
Mecdnica de fluidos/V09G291V01204

Sistemas térmicos/V09G291V01205

Transmision de calor/V09G291V01206
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IDENTIFYING DATA
Deseno asistido por ordenador

Subject Desefio asistido
por ordenador

Code V09G291V01410

Study Grao en Enxefiaria

programme da Enerxia

Descriptors ECTS Credits Choose Year Quadmester
6 Optional 4 2C

Teaching Castelan

language Galego

Department Desefio na enxefiaria
Coordinator Gonzélez Cespdn, José Luis
Lecturers  Gonzdlez Cespdn, José Luis

E-mail epi@uvigo.es
Web http://moovi.uvigo.gal
General Nesta materia abordaranse os conceptos basicos de representacién aplicados a través do CAD. O CAD 2D

description permitird a representacién plana dos obxectos, utilizando os cofilecementos da materia Expresién Grafica.
Tamén afondarase en conceptos de capas, bloques, e sobre todo na impresién tanto en papel como en formato
PDF. Doutra banda no traballo 3D pretendese que os alumnos realicen os modelos 3D para que logo poidan ser
impresos a través de programas especializados de impresién 3D. Iste programas axudaran a realizar as
modificacions necesarias no modelo para que poida ser impreso na realidade.

Resultados de Formacion e Aprendizaxe

Code

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

C58 Manexo de ferramentas de software de desefio asistido por computador

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

Resultados previstos na materia

Expected results from this subject Training and Learning
Results

Entrega dun traballo ealizado en CAD, e impreso en papel e o resto en ficheiros PDF, de elementos C58

da titulacién sinxelos aplicando os diversos conceptos do CAD.

Elaboracién dun traballo en CAD 2D sobre unha peza, onde se reflictardn a informacién necesaria B3 D2

de cara a un proxecto.

Contidos
Topic
INTRODUCION Tipos de ficheiros. Ficheiros CAD. Introducién CAD. Contornas de traballo.
Software de CAD 2D.
Breve repaso ao debuxo normalizado.
TRABALLO EN 2D. Manexo dun programa de CAD 2D.
Creacién de entidades.
Ordenes de visualizacién.
Modificacién de entidades
Capas, cores, tipos de lifia. Criterios de uso.
Bloques, definicién e uso.
Anotacién, tipo e criterios de uso
IMPRESION EN 2D Plano de traballo e espazo de desefio.
Formato de papel. Uso.
Escala concepto, impresién desde CAD ao papel e a formato PDF.
Persoais de impresién.
Uso de cores e tipos de lifia.
TRABALLO EN 3D Conceptos xeométricos basicos para a definicién de entidades elementais.
Creacién de entidades.
Modificacién de entidades.
IMPRESION 3D Tipoloxia de ficheiros de impresién 3D
Software de laminado
Preparacion de modelos para impresién 3D

Planificacion
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Class hours Hours outside the Total hours

classroom
Leccién maxistral 5 17.5 22.5
Practicas de laboratorio 30 30 60
Aprendizaxe baseado en proxectos 10 20 30
Traballo tutelado 5 30 35
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

Leccién maxistral Exposicién por parte do profesor/a dos contidos sobre a materia obxecto de estudo, bases tedricas
e/ou directrices dun traballo, exercicio que o/a estudante ten que desenvolver.

Practicas de laboratorio Actividades de aplicacién dos cofiecementos a situacién concretas e de adquisicién de habilidades
basicas e procedementais relacionadas coa materia obxecto de estudo. Desenvélvense en espazos
especiais con equipamento especializado (laboratorios, aulas informaticas etc.).

Aprendizaxe baseado en Realizacién de actividades que permiten a cooperacién de varias materias e enfrontan aos

proxectos alumnos/as, traballando en equipo, a problemas abertos. Permiten adestrar, entre outras, as
capacidades de aprendizaxe en cooperacién, de liderado, de organizacién, de comunicacién e de
fortalecemento das relaciéns persoais.

Traballo tutelado O/A estudante, de maneira individual ou en grupo, elabora un documento sobre a tematica da
materia ou prepara seminarios, investigaciéns, memorias, ensaios, resumos de lecturas,
conferencias etc.

Atencion personalizada
Methodologies Description

Leccién maxistral O/A estudante poderd preguntar, mediante tutorias de concertacién previa (lugar e hora,
pesencial u on-line) as dudas surxidas durante o seu estudo fora da aula, para todas as
modadlidades de docencia

Practicas de laboratorio O/A estudante poderd preguntar, mediante tutorias de concertacion previa (lugar e hora,
pesencial u on-line) as dudas surxidas durante o seu estudo fora da aula, para todas as
modadlidades de docencia

Aprendizaxe baseado en Poderdn preguntar, mediante tutorias de concertacion previa (lugar e hora, pesencial u on-line)

proxectos as dudas surxidas durante o seu estudo fora da aula, para todas as modadlidades de docencia,
ben como grupo de estudantes ou ben como tutoria individual dun membro do grupo. Tamén se
poden realizar titorias en grupos pequenos reunindo alumnos/as co mesmo problema, para unha
maior eficacia

Traballo tutelado O/A estudante poderd concertar tutorias de concertacién previa (lugar e hora, pesencial u on-
line). As titorfas seran individuais. Aclardsense as dubidas do alumnado e axuddaseselle na
organizacion e planificacién do traballo. Tamén se poden realizar titorfas en grupos pequenos
reunindo alumnos/as co mesmo problema, para unha maior eficacia

Avaliacion
Description QualificationTraining and
Learning
Results
Leccién maxistral ~ Teoria: As probas seran de tipo test ou de resposta curta. A nota minima 20 D2
correspondente & avaliacién desta metodoloxia é de 5.
Con esta metodoloxia traballanse todos os resultados previstos na materia
Practicas de O/A estudante realizard un caderno de practicas, onde debera resolver en 20 B3
laboratorio CAD 2D unha serie de figuras propostas. A nota minima correspondente &
avaliacién desta metodoloxia é de 5.
Con esta metodoloxia traballanse todos os resultados previstos na materia
Aprendizaxe baseadoUn grupo de alumnos/as resolverad un modelo 3D proposto polo equipo 30 D2
en proxectos docente. A nota minima correspondente & avaliacién desta metodoloxia é de
5.
Con esta metodoloxia traballanse todos os resultados previstos na materia
Traballo tutelado O/A estudante resolvera un traballo a proposta do equipo docente que 30 C58

consistird en representar en CAD unha peza onde se aplicard o cofiecemento
adquirido nas clases de laboratorio. A nota minima correspondente &
avaliacién desta metodoloxia é de 5.

Con esta metodoloxia traballanse todos os resultados previstos na materia
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Exame de preguntas Incliese un exame global para o alumnado que suspenda a avaliacion 0
obxectivas continua ou solicite a renuncia a devandita avaliacién.
Con esta metodoloxia traballanse todos os resultados previstos na materia

Other comments on the Evaluation

Avaliacién continua

0 exame tedrico realizarase na clase nunha data acordada entre o equipo docente e o alumnado. O/a alumno/a superara a
materia se supera as catro partes sinaladas cunha nota minima de 5. No caso de que o alumnado non supere algunha das
catro partes da materia, terd duas oportunidades mais:

Proba de primeira oportunidade

0 alumnado s6 examinara as partes non superadas na avaliacién continua, debendo obter unha nota minima de 5 para
superar a materia. A data do exame serd fixada polo centro.

Proba de segunda oportunidadeO alumnadoo examinarase en todas as partes da materia, deberd obter unha nota
minima de 5 para aprobar a materia. A data do exame serd fixada polo centro.

Avaliacién global

0 alumnado que renuncie & avaliacién continua ou non aprobase nesta modalidade de avaliacién terd a posibilidade de
realizar unha proba de avaliacién global na que podera acadar o 100% da cualificacién.

Bibliografia. Fontes de informacion

Basic Bibliography

JesUs Félez Mindan; Maria Luisa Martinez, Ingenieria Grafica y Disefio, 1, Sintesis, S.A., 2008
Complementary Bibliography

https://wiki.freecad.org/Basic_modeling_tutorial/es,
https://help.autodesk.com/view/ACDLT/2024/ESP/,

Recomendacidns

Subjects that it is recommended to have taken before
Expresion Grafica: Expresién Grafica/V09G291V01101
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IDENTIFYING DATA

Enxefaria nuclear

Subject Enxefaria nuclear

Code V09G291V01411

Study Grao en Enxefaria

programme da Enerxia

Descriptors  ECTS Credits Choose Year Quadmester
6 Optional 4 2C

Teaching Castelan

language

Department Enxefiaria mecdnica, maquinas e motores térmicos e fluidos

Coordinator Chapela Lépez, Sergio

Lecturers Chapela Lépez, Sergio

E-mail schapela@uvigo.es
Web http://moovi.uvigo.gal
General Esta materia versard sobre a producién de enerxia mediante reacciéns nucleares, formando o alumnado no

description uso de métodos e técnicas para resolver problemas relacionados coa tecnoloxia nuclear asi como na

proteccidn contra as radiacions.

Resultados de Formacion e Aprendizaxe

Code

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 Propoiier e desenvolver soluciéns practicas, utilizando os cofiecementos tedricos, 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.

C34 Conecemento aplicado dos fundamentos de enxefieria nuclear e proteccién radioldxica.

D1 Cofiecer e manexar a lexislacion aplicable ao sector, cofiecer a contorna social e empresarial e saber relacionarse coa
administracion competente integrando este cofiecemento 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 enxefierfa nun marco de desenvolvemento sostible con sensibilidade cara a temas ambientais.

Resultados previstos na materia

Expected results from this subject Training and Learning
Results

Profundar no estudo das reacciéns nucleares produtoras de enerxia e no cofiecemento dos Bl C34 D3

diferentes aspectos da ciencia e tecnoloxia B3

nuclear relacionados coa producién de enerxia. B5

Capacitar ao alumnado na utilizacién de métodos e técnicas para a resolucién de problemas Bl C34 D2

relacionados coa tecnoloxia nuclear (Blindaxes, proteccién B3 D3

radiolégica, etc.). B5

Familiarizar ao enxefieiro/a coa filosofia da proteccién radioldxica fronte as radiaciéns e capacitalo Bl C34 D1

para a realizacién e/ou comprensién do Programa B3 D2

de Proteccién Radioldxica que obrigatoriamente debe de existir en toda actividade industrial que D3

faga uso de fontes de radiacidns ou radioactivas para diferentes procesos industriais.

Contidos

Topic

Fundamentos de Fisica Nuclear

Magnitudes e unidades radioléxicas

Criterios basicos de proteccién radioléxica

Dosimetria

Ciclo

do combustible nuclear

Reactores Nucleares

Xestidn dos residuos nucleares

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 30 60 90
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Seminario 6 5.5 11.5
Resolucién de problemas 14 32 46
Exame de preguntas obxectivas 0.5 0 0.5
Exame de preguntas de desenvolvemento 1.5 0 1.5
Presentacién 0.5 0 0.5

*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 da materia obxecto de estudo

Seminario

Actividades enfocadas ao traballo nun tema especifico, que permitird complementar os contidos da
materia. P6dense empregar como complemento das clases tedrica. Tamén se realizara a analise
dun feito, problema ou suceso real coa finalidade de cofiecelo, interpretalo, reflexionar, completar
coflecementos, diagnosticalo e adestrarse en procedementos alternativos de solucion.

Resolucién de
problemas

Resolveranse problemas de caracter "tipo" e/ou exemplos practicos.
Exporanse problemas e/ou casos practicos similares para que o alumnado os resolva de
maneira individual ou en traballo por parellas

Atencidn personalizad

Methodologies

Description

Lecciéon maxistral

Formulacién de dubidas no horario de titoria. O alumnado expord as diubidas concernentes aos
contidos a desenvolver da materia. Para todas as modalidades de docencia, as sesiéns de
titorizacién poderan realizarse por medios telematicos (correo electrénico, videoconferencia,
foros, ...) baixo a modalidade de concertacién previa.

Resolucién de

Formulacién de dibidas no horario de titorias. O alumnado expora as dubidas concernentes aos

problemas exercicios ou problemas relativos & aplicacion destes contidos. Para todas as modalidades de
docencia, as sesions de titorizacion poderan realizarse por medios telematicos (correo electrénico,
videoconferencia, foros, ...) baixo a modalidade de concertacién previa.
Avaliacion
Description Qualification Training
and
Learning
Results
Exame de preguntas Probas que se realizarén ao longo do curso de resposta curta 10 D1
obxectivas D3
RESULTADOS PREVISTOS NA MATERIA:
Afondar no estudo das reacciéns nucleares produtoras de enerxia e no
coflecemento dos distintos aspectos da ciencia e tecnoloxia nuclear
relacionados coa produciéon de enerxia. Capacitar ao alumnado no uso de
métodos e técnicas para a resolucién de problemas relacionados coa tecnoloxia
nuclear (Blindaxe, proteccién radioldxica, etc.). Familiarizar ao enxefieiro/a coa
filosofia da proteccién radioldxica contra as radiacions e adestralo para a
realizaciéon e/ou comprensién do Programa de Proteccidon Radioléxica que debe
existir necesariamente en todas as actividades industriais que fagan uso de
radiacion ou fontes radioactivas para diferentes procesos industriais.
Exame de preguntas Consistird en diferentes probas nas que se avaliaran todos os contidos 70 Bl D1
de desenvolvemento desenvolvidos na materia, onde se avaliara principalmente a capacidade de B3 D3

aplicacién dos cofiecementos.
Ningunha destas probas superara o 40% da nota maxima

RESULTADOS PREVISTOS NA MATERIA:

Afondar no estudo das reaccions nucleares produtoras de enerxia e no
coflecemento dos distintos aspectos da ciencia e tecnoloxia nuclear
relacionados coa producion de enerxia. Capacitar ao alumnado no uso de
métodos e técnicas para a resolucién de problemas relacionados coa tecnoloxia
nuclear (Blindaxe, proteccion radioldxica, etc.). Para familiarizar ao enxefieiro/a
co filosofia de proteccién radioldxica fronte as radiacions e formalos para a
realizaciéon e/ou comprensién do Programa de Proteccién Radioldxica que
necesariamente debe existir en todas as actividades industriais que fagan uso
de radiacidns ou fontes radioactivas para os distintos procesos industriais.
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Presentacion Actividades enfocadas a traballar un tema concreto. Sobre o tema concreto 20 D1
entregarase un informe escrito e realizarase unha exposicién oral do seu
contido.

RESULTADOS PREVISTOS NA MATERIA:

Afondar no estudo das reaccions nucleares produtoras de enerxia e no
coflecemento dos distintos aspectos da ciencia e tecnoloxia nuclear
relacionados coa producion de enerxia.

Capacitar ao alumnado no uso de métodos e técnicas para a resolucion de
problemas relacionados coa tecnoloxia nuclear (Blindaxe, proteccién radioldxica,
etc.). Familiarizar ao enxefieiro/a coa filosofia da proteccién radioldxica contra
as radiaciéns e adestralo para a

realizaciéon e/ou comprensién do Programa de Proteccién Radioldxica que debe
existir necesariamente en todas as actividades industriais que fagan uso de
radiacion ou fontes radioactivas para diferentes procesos industriais.

Other comments on the Evaluation

A materia pode ser superada a través de duas modalidades:
A) Avaliacion Continua.

A calificacién final (CF) do/a estudante determinarase sumando os puntos obtidos nas sucesivas actividades de avaliacion
continua (resolucién de problemas con resposta argumentada, proba tipo Test, proba de preguntas obxectivas, cuestions
tedricas, etc.), tanto presenciais como telematicas, desenvolvidas ao longo do curso,

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

0 alumnado suxeito 4 modalidade de Avaliacion Continua que se presente a algunha actividade avaliable recollida na Guia
Docente da materia, sera considerado como "presentado" e se lle terd en conta para a calificacién final.

As actividades de avaliacion serdn notificadas con suficiente antelacién, e se realizardn dentro do periodo e horario lectivo
aprobado polo centro, durante as sesiéns en aula e/ou sesidns de problemas e/ou laboratorio que tefien lugar ao longo do
curso. En caso de insuficiencia de medios, o profesorado articulara o mecanismo de planificacién que garanta o mellor
axuste ao horario.

B) Avaliacion Global.

0 alumnado que elixa sexa a modalidade de avaliacién global deberd obter oficialmente a renuncia @ modalidade de
avaluacién continua, utilizando as canles previstas pola escola, e serd avaliado dentro do periodo de probas oficiais (dlas
oportunidades de avaliacién do curso) marcado no calendario académico do curso nas datas oficiais fixadas polo centro.

Nesta modalidade de avaliacion global terase en conta todos os contidos impartidos na materia, tanto aqueles impartidos
nas clases docentes de teoria, sesiéns de problemas e practicas de laboratorio, e supord o 100% da nota.

Criterios de calificacion

En calquera caso é necesario obter unha calificacién final igual ou superior a 5 puntos para superar a materia, en calquera
das dlas oportunidades de avaliacién

0 alumnado deberd xustificar ou argumentar todos os resultados que se propofian nas soluciéns propostas nos problemas
de resposta extensa. Non se dard ningun resultado por sobreentendido e se terd en conta o desenvolvemento explicativo
empregado para chegar a solucién proposta.

Na primeira oportunidade, a calificacién do alumnado (CF), seguindo a modalidade de avaliacién continua, se calculard
sumando as distintas notas obtidas nas sucesivas actividades de avaliacién continua. Se a sua eleccién é a modalidade
de avaliacién global, a calificacién do alumnado (CF) determinarase ao considerar a suma das notas da parte de proba
escrita e a especifica.

0 alumnado que non supere a materia, terd unha segunda oportunidad de avaliacion onde se lle calificaran todos os
contidos da materia, tanto aqueles impartidos nas clases docentes de teoria, sesidns de problemas e practicas de
laboratorio, e supora o 100% da nota.

Calendario de exames

Verificar/consultar de forma actualizada na péaxina web do centro.
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Bibliografia. Fontes de informacion

Basic Bibliography

John R. Lamarsh, Anthony J. Baratta, Introduction to Nuclear Engineering, 32, Prentice Hall, 2001

B.B. Srivastava, Fundamentals of Nuclear Physics, Rastogi Publications, 2011

Complementary Bibliography

Jaume Jorba Bisbal et alt.,, Radiaciones ionizantes: utilizacion y riesgos Tomo | y I, Univ. Politéc. de Catalunya, 1998
Jean-Louis Basdevant, James Rich and Michel Spiro, Fundamentals In Nuclear Physics, Springer Science+Business Media
Inc., 2005

Shripakash B. Patel, Nuclear Physics: An introduction, 22, New Age International, 2006

Samuel S.M. Wong, Introduction to Nuclear Physics, 22, Wiley, 2004

José Rédenas Diago, Introduccidn a la ingenieria de la contaminacion radiactiva, Colecciones UPV,

José Rédenas Diago, Problemas ambientales de la energia nuclear, Colecciones UPV,

Manuel R. Ortega Girén, Coleccién de libros sobre Radiaciones lonizantes y Radioproteccion,,

Recomendacions
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IDENTIFYING DATA

Obras, replanteos e procesos de construcion

Subject Obras, replanteos e

procesos de
construcién

Code V09G291V01412

Study Grao en Enxefiaria

programme da Enerxia

Descriptors ECTS Credits Choose Year Quadmester
6 Optional 4 2C

Teaching #EnglishFriendly
language  Casteldn

Galego

Depa

rtment En constitucion
Enxefaria dos recursos naturais e medio ambiente

Coordinator Balado Frias, JesUs

Lecturers  Balado Frias, JesUs

Suérez Fernandez, Gabriel Eduardo

E-mail jbalado@uvigo.es
Web http://geotech.webs.uvigo.es/en/
General A materia centrase en tres areas tematicas. Exploraronse os fundamentos do planeamento urbanistico, a sua

description evolucién internacional e a ordenacién xuridico-administrativa do territorio. Ademais, as consecuencias da

urbanizacién estudanse a través de de solucidns basadas na natureza. Ademais, abérdanse procedementos de
replanteo, topografia e movementos de terras. Por Ultimo, analizanse as condicidns climaticas e o
comportamento térmico na arquitectura bioclimdtica e os diferentes materiais empregados na construcién.

Resultados de Formacion e Aprendizaxe

Code

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 Propoiier e desenvolver soluciéns practicas, utilizando os cofiecementos tedricos, 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 aceptacion 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.

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 tecnoldxicos e sociais.

C14 Cofiecemento de topografia, fotogrametria e cartografia.

C52 Capacidade de planificacién e xestién integral de obras, mediciéns, replanteos, control e seguimento

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

Resultados previstos na materia

Expected results from this subject Training and Learning
Results

Conocer como planificar, dirigir y controlar la ejecucién material de la obra, su economia, sus Bl Cl14 D2

materiales y sistemas y técnicas de trabajo. B5 C52

Conocer las diferentes formas de realizar y calcular la medicién de todas y cada una de las B3 C52

unidades de obra de que consta un proyecto en ingenieria. B5

Conocer como evaluar las caracteristicas geométricas del terreno en la etapa de estudio y analisis B3 Cl4 D2

para la ejecucién de un proyecto. B4

Adquirir destreza en el manejo de la instrumentacién topografica para realizar replanteos y B3 Cl4 D2

proyectos de obras. B4 C52

Conocimiento y uso de programas informaticos para topografia de obras. B5

Conocer los procedimientos y elementos constructivos mas importantes Bl D2
B3

Contidos

Topic
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Urbanismo e ordenacién do territorio Que é o urbanismo? As orixes da ordenacion territorial. A ordenacién

territorial no panorama internacional. A ordenacién administrativa do
territorio en Espafia. Réxime xuridico do solo. Planificacién urbanistica.
Consecuencias da urbanizacién no territorio. Principios basicos do
urbanismo bioclimatico. Andlise de antecedentes histéricos. Situacion
actual e patoloxias urbanas. Infraestrutura verde e soluciéns baseadas na
natureza.

Obras, trazados, movementos de terras e xestién Repensando. Definicién e procedemento. Instrumentacién necesaria.
da actividade constructora Replanteo de puntos e aliflaciéns. Métodos de replanteo planimétrico e

altimétrico. Repensar as bases.

Topografia lineal. Traballos de desenvolvemento lineal. Perfis
lonxitudinais. Perfis cruzados. Calculos volumétricos. Medicidns en obra e
proxecto. Métodos de cubado, volumes e movementos de terras.

Arquitectura bioclimatica e acondicionamento ~ Condiciéns exteriores e clima. A psicometria como base para o

ambiental

condicionamento ambiental. Benestar higrotérmico e condiciéns interiores.
Comportamento térmico dos materiais de construcién. Calculo de cargas
térmicas. A edificacién e a conservacién da enerxia. Pautas de desefio
para as condiciéns invernais. Pautas de desefio para as condiciéns
estivais. Inercia térmica. Vivenda modular e pasiva. Materiales en

edificacién.
Planificacion
Class hours Hours outside the Total hours
classroom

Lecciéon maxistral 20 20 40
Practicas con apoio das TIC 21 22 43
Estudo de casos 3 10 13
Aprendizaxe baseado en proxectos 6 15.5 21.5
Exame de preguntas obxectivas 2.5 10 12.5
Informe de practicas, practicum e practicas externas 0 10 10
Presentacién 0 10 10

*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, bases
tedricas e/ou directrices dun traballo, exercicio ou proxecto a desenvolver polo estudante

Practicas con apoio das
TIC

Actividades de aplicacion dos cofiecementos a situacidns concretas, e de adquisicién de habilidades
bésicas e procedimentais relacionadas coa materia obxecto de estudo. Desenvélvense a través das
TIC nas aulas de informdtica ou con ordenadores persoais

Estudo de casos

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

Aprendizaxe baseado en Realizacién de actividades que permiten a cooperacién de varias materias e enfrontan aos

proxectos

alumnos, traballando en equipo, a problemas abertos. Permiten adestrar, entre outras, as
capacidades de aprendizaxe en cooperacién, de liderado, de organizacién, de comunicacién e de
fortalecemento das relaciéns persoais.

Atencion personalizada

Methodologies

Description

Practicas con apoio
das TIC

Actividades de aplicacién dos cofiecementos a situaciéns concretas, e de adquisicién de
habilidades bésicas e procedimentais relacionadas coa materia obxecto de estudo. Desenvélvense
a través das TIC nas aulas de informatica. O profesorado estara dispofiible para resolver dibidas
durante o seu horario de titorias.

Estudo de casos

Andlise dun feito, problema ou suceso real coa finalidade de cofiecelo, interpretalo, resolvelo,
xerar hipéteses, contrastar datos, reflexionar, completar cofecementos, diagnosticalo e adestrarse
en procedementos alternativos de solucién. O profesorado estara dispofiible para resolver dubidas
durante o seu horario de titorias.

Aprendizaxe baseado
en proxectos

Realizacién de actividades que permiten a cooperacién de varias materias e enfrontan ao
alumnado, traballando en equipo, a problemas abertos. Permiten adestrar, entre outras, as
capacidades de aprendizaxe en cooperacién, de liderado, de organizacién, de comunicacién e de
fortalecemento das relaciéns persoais. O profesorado estara dispofiible para resolver dibidas
durante o seu horario de titorias. Para todas as modalidades de docencia, as sesidns de titorizacién
poderdn realizarse por medios telematicos (correo electrénico, videoconferencia, foros de Moovi,
...) baixo a modalidade de concertacién previa.
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Avaliacion

Description Qualification Training and
Learning
Results
Exame de preguntas Evaluacién global do proceso de ensinanza-aprendizaje e a adquisicién 30 Bl
obxectivas de competencias e cofiecementos a través de probas tipo test. B4
Con esta metodologia avalianse todos os resultados previstos na
materia.
Informe de practicas, Memoria das practicas realizadas. 40 B3 Cl4
practicum e practicas Con esta metodologia avalianse todos os resultados previstos na C52
externas materia.
Presentacién Evaluacion global do proceso de ensinanza-aprendizaje e a adquisicion 30 B5 D2
de competencias e cofiecementos a través de da presentacion dun
proxecto.
Con esta metodologia avalianse todos os resultados previstos na
materia.

Other comments on the Evaluation
Avaliacion continua primeira oportunidade

A nota da materia serd unha media ponderada resultante das cualificaciéns obtidas no exame de cuestiéns obxectivas, nos
traballos dirixidos e na memoria practica. Todos/as deberdn superar unha nota minima (que se indicara durante o
cuadrimestre). O exame de preguntas obxectivas realizarase na data oficial que estableza o centro.

Segunda oportunidade de avaliacion continua

Para esta segunda oportunidade conservarase a nota obtida na memoria ou informe de practicas realizados durante o
periodo de avaliacién continua. O cdémputo da nota final seguird os mesmos pardmetros metodoldxicos que o realizado na
primeira oportunidade en relacién coas cualificaciéons minimas a acadar.

Avaliacién global

0 alumnado que renunciase & avaliacién continua ou que non superara as notas minimas esixidas na avaliacién continua
terd a opcién de realizar unha avaliacién global mantendo as mesmas porcentaxes nas metodoloxias mencionadas. A
recuperacién das practicas e do traballo tutelado farase mediante a entrega dun novo informe de practicas e unha nova
memoria.

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

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

Bibliografia. Fontes de informacion

Basic Bibliography

Neila Gonzélez, F. Javier y Acha Romdn, Consuelo, Arquitectura bioclimatica y construccion sostenible, DAPP, 2009
Paricio Ansuategui, Ignacio, La construccion de la arquitectura. Volumen 2, ITEC, Institut de Tecnologia de la
Construccié, 1996

Complementary Bibliography

Moreno Garzén, Ignacio y Benavides Lépez, José Antonio, Topografia aplicada a la construccion y replanteo de obras,
Colegio Oficial de Aparejadores y Arquitectos, 1995

Mataix Sanjudn, JesUs, racticas de disefio geométrico de obras lineales, Universidad de Granada, 2012

Crespo Escobar, Santiago, Materiales de construccion para edificacion y obra civil, Club Universitario, 2010

Recomendacidns
Subjects that continue the syllabus
Traballo de Fin de Grao/V09G291V01991

Subjects that are recommended to be taken simultaneously
Xeomatica aplicada & eficiencia enerxética/V09G291vV01408
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IDENTIFYING DATA
Energy Efficiency: Sustainability and Certification

Subject Energy Efficiency:
Sustainability and
Certification
Code V09G291V01413
Study Grado en
programme Ingenieria de la
Energia
Descriptors ECTS Credits Choose Year Quadmester
6 Optional 4th 2nd

Teaching #EnglishFriendly
language Spanish
Galician

Department

Coordinator Pérez Orozco, Raquel

Lecturers Lépez Bértolo, Javier
Pérez Orozco, Raquel

E-mail rporozco@uvigo.gal
Web http://moovi.uvigo.gal
General Subject of the English Friendly program. The international students will be able to request to the teaching staff:

description a) materials and bibliographical references for following the subject in English, b) attend to the tutorials in
English, c) tests and evaluations in English.

Training and Learning Results

Code

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[ls
profession competently, accessing all the present and future tools of information search, constantly adapting to
technological and social changes.

C39 Ability to manage audits of energy facilities.

C40 Understanding and ability to use concepts pertaining to energy efficiency and saving, as well as their management and
application for solving problems specific to the field of energy engineering.

C41 Ability to innovate in the development of new lines, projects and products in the field of energy engineering.

C47 Ability to analyze the performance of facilities from the perspective of wave quality and efficiency.

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.

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 know the technological basis on which the most recent research in energy saving is based. B4 C1 D1

B5 C2 D1
B6 C4 D2

C40 D2
C41
To dominate the concepts of Footprint of Carbon and Ecological Footprint. B1 C40 D1
B3 (41 D2
B5 D3
D5
To dominate the existing techniques and software for energetic certification. Al Bl C40 D1
A2 B3 C47 D2
A5 D3
D5
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Understanding Efficient Buildings evaluation methods. Bl (39 D1
B3 C40 D2
B5 C41 D3
C47 D5
To know the standards and regulations that apply to buildings and thermal installations. Bl (39 D1
B5 C47 D3
Project an energy saving system through the integration of processes and technologies. BL C39 D1
B3 C40 D2
C41 D3
D5
Using the concepts of Circular Economy and Sustainable Building. B1 C40 D1
B5 C41 D2
D3
D5
Contents
Topic

Carbon Footprint

Calculation, mitigation and compensation of the Carbon footprint.

Ecological footprint.
CO2 emission allowances market.

Techniques for minimizing GHG emissions

Building Energy Certification

Introduction to the CTE.

Tools for energy certification of buildings

Sustainable construction

Buildings of zero consumption, net zero consumption and energy plus.

Introduction to bioclimatic buildings.

Energetic valorization of waste

Viability of the energetic use of residues. Circular economy. Real case

studies.

High performance thermal installations

Storage of thermal energy and solar cooling

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 18 40 58
Problem solving 6 10 16
Practices through ICT 20 8.5 28.5
Case studies 4 0 4
Mentored work 0 39 39
Presentation 2 0 2
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 Presentation by the teacher of the contents of the subject of study, theoretical bases and/or

guidelines for a project, exercise that the student has to develop.

Problem solving

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

develop the appropriate or correct solutions by means of the exercise of routines, the application of
formulas or algorithms, the application of transformation procedures of the available information
and the interpretation of the results. It is recommended to be used as a complement to the master

class.

Practices through ICT  Activities for applying knowledge in a given context and acquiring basic and procedural skills in
relation to the subject, through ICT.

Case studies Analysis of a fact, problem or real event with the aim of understanding it, interpreting it, solving it,
generating hypotheses, contrasting data, reflecting, completing knowledge, diagnosing it and
training in alternative solution procedures.

Mentored work

Students, individually or in groups, prepare a document on the subject matter or prepare seminars,
research, reports, essays, summaries of readings, lectures, etc.

Presentation Presentation by the students to the teacher and/or a group of students of a topic on the contents of
the subject or the results of a work, exercise, project... It can be carried out individually orin a

group.

Personalized assistance

Methodologies Description
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Lecturing The teaching staff will personally attend to students' questions and queries during class and during
tutorial time. For all teaching modalities, tutoring sessions can be carried out by telematic means
(e-mail, remote campus, Moovi...) by prior arrangement.

Problem solving The teaching staff will personally attend to students' questions and queries during class and during
tutorial time. For all teaching modalities, tutoring sessions can be carried out by telematic means
(e-mail, remote campus, Moovi...) by prior arrangement.

Practices through ICT The teaching staff will personally attend to students' questions and queries during class and during
tutorial time. For all teaching modalities, tutoring sessions can be carried out by telematic means
(e-mail, remote campus, Moovi...) by prior arrangement.

Case studies The teaching staff will personally attend to students' questions and queries during class and during
tutorial time. For all teaching modalities, tutoring sessions can be carried out by telematic means
(e-mail, remote campus, Moovi...) by prior arrangement.

Mentored work The teaching staff will personally attend to students' questions and queries during class and during
tutorial time. For all teaching modalities, tutoring sessions can be carried out by telematic means
(e-mail, remote campus, Moovi...) by prior arrangement.

Presentation The teaching staff will personally attend to students' questions and queries during class and during
tutorial time. For all teaching modalities, tutoring sessions can be carried out by telematic means
(e-mail, remote campus, Moovi...) by prior arrangement.

Tests Description

Essay questions exam The teaching staff will personally attend to students' questions and queries during class and during
tutorial time. For all teaching modalities, tutoring sessions can be carried out by telematic means
(e-mail, remote campus, Moovi...) by prior arrangement.

Assessment
Description QualificationTraining and
Learning
Results
Lecturing Tests of multiple-choice questions through the distance learning platform, 20 Bl C39 D1
throughout the four-month period. B3 C40 D2
B5 C41 D3
Expected results from this subject: C47 D5
To know the technological basis on which the most recent research in energy
saving is based. To dominate the concepts of Carbon Footprint and Ecological
Footprint. To dominate the existing techniques and software for energetic
certification. Understanding Efficient Buildings evaluation methods. To know the
standards and regulations that apply to buildings and thermal installations. Using
the concepts of Circular Economy and Sustainable Building.
Practices Internship reports. The evaluation is subject to attendance at the sessions. 10 Bl C39 D1
through ICT B3 C40 D2
Expected results from this subject: B5 C41 D3
To know the technological basis on which the most recent research in energy C47 D5
saving is based. To dominate the concepts of Carbon Footprint and Ecological
Footprint. To dominate the existing techniques and software for energetic
certification. Understanding Efficient Buildings evaluation methods. To know the
standards and regulations that apply to buildings and thermal installations. Using
the concepts of Circular Economy and Sustainable Building.
Mentored work Work/project on energy and sustainability certification. 40 Bl C39 D1
B3 C40 D2
Expected results from this subject: B5 C41 D3
To know the technological basis on which the most recent research in energy C47 D5
saving is based. To dominate the concepts of Carbon Footprint and Ecological
Footprint. To dominate the existing techniques and software for energetic
certification. Understanding Efficient Buildings evaluation methods. To know the
standards and regulations that apply to buildings and thermal installations. Using
the concepts of Circular Economy and Sustainable Building. Project an energy
saving system through the integration of processes and technologies.
Presentation  Oral presentation of the mentored work to be carried out during class hours in the 10 Bl C39 D1
last week of the four-month period. B3 C40 D2
Expected results from this subject: B5 C41 D3
All the learning results will be evaluated. C47 D5
Essay Written test of objective questions, to be taken on the official exam date. 20 Bl C39 D1
guestions examExpected results from this subject: B3 C40 D2
All the learning results will be evaluated B5 C41 D3
C47 D5
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Other comments on the Evaluation

Continuous evaluation - First oportunity:

Students will be assessed according to the scales set out in the table above. To pass the subject, students must obtain a
grade equal to or higher than 5 out of 10 points in each of the assessable items.

Continuous evaluation - Second oportunity:

The marks of the tests and work carried out during the first evaluation will be saved. Students must submit those
assignments and practical reports that were not previously submited. Students who so request may be re-evaluated in the
multiple-choice and/or objective questions tests, which will be held on the official exam date of the second evaluation. To
pass the subject, a grade equal to or higher than 5 out of 10 points must be obtained in each of the assessable items.

Global evaluation (first and second oportunities):
Students who avoid continuous evaluation will be assessed as follows:

- Supervised work: 50% of the grades. It must be submited before the official exam date. Students must obtain a grade
equal to or higher than 5 points out of 10 (2.5 out of 5) to pass the subject.

- Test of multiple-choice and essay questions: 50% of the grades. Students must obtain a grade equal to or higher than 5
points out of 10 (2.5 out of 5) to pass the subject.

Exam Timetable . Exam dates and rooms must be verified in the official webpage of the school:

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

Sources of information

Basic Bibliography

Mathis Wackernagel, Bert Beyers, Ecological Footprint. Managing our biocapacity budget, New Society Publishers,
2019

Lépez Martinez, Gabriel et al., Economia circular: fundamentos y aplicaciones, Aranzadi, 2021

Complementary Bibliography

Amend, Thora; Barbeau, Bree; Beyers, Bert, A Big Foot on a Small Planet? Accounting with the Ecological Footprint,
2, GTZ, 2010

Almond, R.E.A.; Grooten M.; Juffe Bignoli, D. y Petersen, T, Informe Planeta vivo 2022. Hacia una sociedad con la
naturaleza en positivo., WWF, 2020

Juan Luis Doménech Quesada, Huella ecoldgica y desarrollo sostenible, 2, AENOR, 2009

Francisco Javier Rey Martinez, Eloy Velasco Gémez, Javier M. Rey Hernandez, Eficiencia energética de los edificios:
certificacion energética, Paraninfo, 2018

Vidales Barriguete, Alejandra ; Ferrandez Vega, Daniel, Innovacién tecnoldgica y desarrollo sostenible en la
edificacion, Dykinson, 2022

Recommendations

Subjects that it is recommended to have taken before
Generation and distribution of conventional and renewable thermal energy/V09G291V01303
Thermal Energy Management/V09G291V01401
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IDENTIFYING DATA

Uso eficiente da enerxia eléctrica

Subject Uso eficiente da
enerxia eléctrica
Code V09G291Vv01414
Study Grao en Enxefiaria
programme da Enerxia
Descriptors  ECTS Credits Choose Year Quadmester

6 Optional 4 2C

Teaching Castelan
language Galego

Department Enxefaria eléctrica

Coordinator Prieto Alonso, Manuel Angel

Lecturers Prieto Alonso, Manuel Angel

E-mail maprieto@uvigo.es
Web http://moovi.uvigo.gal
General Neste tema trataranse contidos sobre tecnoloxia de iluminacién, desefo eficiente de instalaciéns de

description iluminacidn interior e exterior, impacto da calidade das ondas nos sistemas eléctricos, traccién eléctrica

eficiente e aspectos da certificacion e normativa enerxética.

Resultados de Formacion e Aprendizaxe

Code

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 Propoiier e desenvolver soluciéns practicas, utilizando os cofiecementos tedricos, 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.

C28 Conecemento aplicado dos fundamentos de enerxias alternativas e uso eficiente da enerxia

C39 Capacidade para a xestion de auditoras de instalaciéns de enerxia

C43 Coflecemento e capacidade de aplicacién da normativa relacionada coa eficiencia enerxética

C46 Cofilecemento e capacidade de desefio de instalaciéns de baixa tensién

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

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 &s 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 situaciéns
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
Conocer os principios basicos da luminotecnia B5 C28 D3
Ser capaz de disefar instalacidns eficientes de interior e exterior Bl C28 D1
B3 C43
C46
Comprender a importancia da calidade de onda nos sistemas eléctricos actuales Bl C43 D5
B3
Conocer o concepto de traccion eléctrica e a sua aplicacién eficiente. Bl D3
B5 D4
Conocer a normativa sobre certificacion enerxética (parte eléctrica) B5 C39 D1
Contidos
Topic
Luminotecnia. Conceptos e Magnitudes fundamentais. Tipos de ldmpadas. Graos de

iluminacién.Célculos béasicos de iluminacion. Desefio eficiente de
instalacions de iluminacion de interior e de exterior.

Impa

cto da calidade de onda nos sistemas Introducién. Harménicos nos sistemas de potencia. Efectos dos

eléctricos. harmonicos. Filtrado de harménicos e compensacién de reactiva.
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Traccion eléctrica eficiente. Concepto de traccion eléctrica. Perdas en motores eléctricos.

Rendemento.
Motores eficientes. Normativa.
Utilizacion de reguladores de velocidade

Certificacidn enerxética e normativa. Introducién. Certificacion enerxética. Normativa

Planificacion

Class hours Hours outside the Total hours
classroom

Lecciéon maxistral 20 30 50
Resolucién de problemas 6 17.5 23.5
Practicas de laboratorio 20 30 50
Traballo tutelado 4 20 24

Exame de preguntas obxectivas 1 0 1
Resolucién de problemas e/ou exercicios 1.5 0 1.5

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

Metodoloxia docente

Description
Leccién maxistral Exposicidn por parte do profesor dos contidos da materia.
Resolucién de Actividade na que se formulan problemas e exercicios relacionados coa materia. O profesor
problemas resolverd problemas tipo e o0 alumno debe resolver problemas similares.

Practicas de laboratorio Actividade que desenvolverd o alumno no laboratorio onde pord en practica os cofiecementos

adquiridos nas clases tedricas.

Traballo tutelado Actividade na que o alumno realizard un traballo de recopilacién de informacién, célculo e/ou
simulacion utilizando programas informaticos, onde pofia en practica os cofiecementos

correspondentes & aprendizaxe tedrica.

Atencion personalizada

Methodologies Description

Practicas de laboratorio Durante a realizacién das practicas, o profesorado atenderd persoalmente as dubidas que poidn

expor o alumnado.

Traballo tutelado O profesorado atendera persoalmente as dibidas que poida expor o alumnado xurdidas na

realizacion do traballo.

Avaliacion
Description Qualification Training
and
Learning
Results
Practicas de A avaliacién da parte préactica de laboratorio realizarase de forma continua (sesién 20 C28
laboratorio a sesion). A asistencia a practicas é obrigatoria (minimo do 80%). C43

Os elementos de avaliacién son: - Asistencia. -Puntualidade. - Preparacién previa
das précticas. - Utilizacién correcta do material. -Resultados entregados por cada
estudante, ou grupo de estudantes, ao finalizar cada practica e/ou resultados dos
cuestionarios que se poidan expor na realizacién das mesmas.

A non asistencia a unha sesién de practicas supdn que serad puntuada con 0 puntos.
Unha asistencia a clases de practicas inferior ao 80% supdn que a nota total de
practicas sexa de cero puntos.

Para poder aprobar a materia é necesario obter unha nota minima do 40%, sobre a
nota maxima nesta parte.

Nesta metodoloxia trataranse todos os resultados previstos na materia

Traballo A realizacién do traballo é obrigatoria e a avaliaciéon do mesmo terd duas

tutelado compoiientes: unha correspondente & memoria do traballo realizado e a outra
correspondente & exposicion e defensa do mesmo. Para poder aprobar a materia é
necesario obter unha nota minima do 40% sobre a nota maxima nesta parte.
Nesta metodoloxia trataranse todos os resultados previstos na materia

20 Bl C28 D1
B3 C39 D3
C46 D5

Exame de Avaliarase mediante duas probas (cun peso do 20% da nota global cada unha):
preguntas unha realizarase na data oficial que estableza o centro e a outra durante o
obxectivas cuadrimestre. A avaliacién dos cofiecementos adquiridos polo alumnado farase de

forma individual e sen a utilizacién de ningln tipo de fonte de informacién,
mediante exames de preguntas obxectivas sobre toda a materia tedrica impartida
no cuadrimestre. Para poder aprobar a materia é necesario obter unha nota
minima do 40%, sobre a nota maxima nesta parte.

Nesta metodoloxia trataranse todos os resultados previstos na materia

40 Bl D3
B5 D4
D5
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Resolucién de Proba escrita na que se avaliara a aplicacion practica dos cofiecementos tedricos a 20 Bl C28
problemas e/ou resolucién de problemas tipo. Para poder aprobar a materia é necesario obter unha B3 C43
exercicios nota minima do 40%, sobre a nota méaxima nesta parte.

Nesta metodoloxia trataranse todos os resultados previstos na materia

Other comments on the Evaluation

Avaliacion continua en primeira oportunidade

0 longo do cuadrimestre o estudantado realizara practicas de laboratorio, un traballo tutelado e un exame, sumando entre
todos unha puntuacién do 60% do total. O 40% restante da materia sera avaliado na data oficial fixada polo centro, nun
exame de preguntas obxectivas e resolucién de problemas. Para superar a materia sera necesario acadar unha cualificacion
minima resultante da suma de todas as actividades avaliables de 5 puntos, acadar un minimo do 40% da nota maxima de
cada unha das partes de cada exame (teoria e problemas) e un minimo do 40% da nota maxima de cada unha das outras
actividades avaliables (practicas e traballo tutelado). Se nalgunha das probas non se alcanza a nota minima e a suma de
todas as cualificaciéns é superior a 5 puntos, a nota que aparecera na acta sera de suspenso (4 puntos).

Avaliacion continua en segunda oportunidade

Mantense a nota acadada nas practicas de laboratorio e no traballo tutelado. Realizarase un exame de preguntas
obxectivas correspondente co 40% (4 puntos) da nota e un exame de problemas correspondente co 20% (2 puntos) da nota.
Para superar a materia sera necesario acadar unha cualificacién minima resultante da suma de todas as actividades
avaliables de 5 puntos e acadar un minimo do 40% da nota maxima correspondente a cada apartado (preguntas
obxectivas, resolucién de problemas, traballo tutelado e practicas). Se nalgunha das probas non se alcanza a nota minima e
a suma de todas as cualificaciéns é superior a 5, a nota que aparecera na acta serd a de suspenso (4 puntos).

Avaliacion global:

0 alumnado que renuncie & avaliacién continua serd avaliado sobre todo o contido da materia (teorfa, resolucién de
problemas e practicas) que correspondera co 100% da nota global. Para superar a materia sera necesario acadar un minimo
do 40% da nota maxima correspondente a cada unha das partes (teoria, resolucién de problemas e practicas). Se nalgunha
das probas non se alcanza a nota minima e a suma de todas as cualificaciéns é superior a 5, a nota que aparecera na acta
serd a de suspenso (4 puntos).

Bibliografia. Fontes de informacion

Basic Bibliography

Josep Balcells, Jordi Autonell, Vicente Barra, Brossa, Fornieles, Garcia, Eficiencia en el uso de la Energia Eléctrica,
CIRCUTOR, 2010

CIRCUTOR, Eficiencia energética eléctrica, Notebook, CIRCUTOR,

L. I. Eguiluz Mordn, J. Arrillaga, Arménicos en sistemas de potencia, S.P. Universidad de Cantabria, 1994
Complementary Bibliography

Recomendacions

Subjects that it is recommended to have taken before
Circuitos e maquinas eléctricas/V09G291V01201
Instalaciéns eléctricas/V09G291V01304
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IDENTIFYING DATA

Projects

Subject Projects

Code V09G291V01415

Study Grado en

programme Ingenieria de la
Energia

Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 4th 2nd

Teaching #EnglishFriendly
language Spanish

Galician
English

Department

Coordinator Goicoechea Castafio, Maria Iciar

Lecturers Fenollera Bolibar, Maria Inmaculada

Goicoechea Castafio, Maria Iciar

E-mail igoicoechea@uvigo.es
Web http://moovi.uvigo.gal
General English Friendly subject: International students may request from the teachers:

description  a) resources and bibliographic references in English, b) tutoring sessions in English,

¢) 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.

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.

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.

C19

Knowledge of the methodology, management and organization of projects.

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.

Expected results from this subject

Expected results from this subject Training and Learning
Results
Comprise the basic appearances of the realisation of projects by part of the engineer, his A2 Bl C2 D1
professional competitions, duties and responsibilities B4 C4 D2
B6 C12
B7 C19
B9 Cc21
B1l (C25
B18
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Know the technological base on which support the technical solutions to apply in each Project Cc9 D1

C13

C17

C19
Know the applicable legislation in the editorial and processing of Projects, as well as the diverse Al B5 Cl9 D1
administrative procedures of permission
Know the particular protocol of realisation of a Mining Project, an Industrial Project, an Energetic A4 B3 D1
Project, and a Project of Infrastructures, in the fields competences of the degree A5 D2
Know the new computer technicians for the editorial and execution of Projects B2 D2

B4

Purchase consciousness on the environmental conditionings and of security and health in the A3 Cl19 D1
editorial and execution of Projects D2
Purchase a solid knowledge of how make correct and real budgets, and his importance like tool of Cl19 D2

management of the Project

Contents

Topic

1. Introduction and presentation of the matter

1.1 Presentation of the course
1.2 Educational Guide

2. The engineer as an author, executor, or
supervisory of a project

2.1 Competitions, responsibilities, insurances and fees

3. Basic documents that conform a project

3.1 Memory, planes, fold of conditions, budget.
3.2 Applicable Legislation for the editorial and execution of a mining
project, of infrastructures, industrial, or energetic.

4. Methodology of realisation of a mining project,
of infrastructures, industrial, or energetic.

4.1 The memory: antecedents, technical description of the project,
calculations, and annexes.

4.2 The planes: situation, urbanism planning, design, constructive details,
4.3 environmental Conditionings, security and health. Topography and
draftsmanship.

4.4 | Specifications: legal importance and content according to the type of
project.

4.5 Budget: measurements, unitary prices, prices decomposed of unit of
work, budget by items, presupposed of material execution, presupposed of
execution by hires.

5. Administrative processing of the projects

5.1 sectorial Legislation, urbanism and environmental. Substantive organ,
environmental organ.
5.2 municipal Licence: licence of work and licence of activity. Visas

6. Execution of the projects.

6.1 Direction facultative, direction of work
6.2 Methodologies for managing projects

Planning
Class hours Hours outside the Total hours
classroom

Lecturing 34 0 34
Practices through ICT 10 10 20

Project based learning 0 30 30
Mentored work 6 17.5 23.5
Report of practices, practicum and external practices0 10 10
Objective questions exam 2 20 22
Presentation 0.5 10 10.5

*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 the teacher of the contents of the matter. Guidelines of the work to make during the
course: exercises or project to make by the students

Practices through ICT  Realisation of practices of projects with the software that finds installed in the computer classrooms
of the centre. They will give the guidelines for the preparation of the deliverables or reports of

practices.

Project based learning  Realisation of a collaborative project . The number of members in each group will be decided at the
beginning of the course in function of the number of students.

Mentored work Mentoring classes for the tracking of the Project

Personalized assistance

Methodologies Description
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Practices through ICT Personalised attention to the students in the computer practices

Project based learning Realisation of follow-up in group of the advance of the project in the cases that proceed

Assessment

Description Qualification  Training and
Learning Results

Report of practices, Deliverables (Report of practices) to make in the course along the 40 A2 B2 D2
practicum and matter like result of the works made in class A3 B3
external practices Expected results from the subject: A5 B4

Comprise the basic appearances of the realisation of projects by part of B5

the engineer, his professional competitions, duties and responsibilities.

Know the applicable legislation in the editorial and processing of

Projects, as well as the diverse administrative procedures of permission

Know the particular protocol of realisation of a Mining Project, an

Industrial Project, an Energetic Project, and a Project of Infrastructures,

in the fields competences of the degree

Know the new computer technicians for the editorial and execution of

Projects

Purchase consciousness on the environmental conditionings and of

security and health in the editorial and execution of Projects

Purchase a solid knowledge of how make correct and real budgets, and

his importance like tool of management of the Project
Objective questions Examination type test and/or of short answer. 40 Al C19 D1
exam Expected results from the subject: A2

Comprise the basic appearances of the realisation of projects by part of

the engineer, his professional competitions, duties and responsibilities.

Know the technological base on which support the technical solutions to

apply in each Project

Know the applicable legislation in the editorial and processing of

Projects, as well as the diverse administrative procedures of permission

Know the particular protocol of realisation of a Mining Project, an

Industrial Project, an Energetic Project, and a Project of Infrastructures,

in the fields competences of the degree

Purchase consciousness on the environmental conditionings and of

security and health in the editorial and execution of Projects

Purchase a solid knowledge of how make correct and real budgets, and

his importance like tool of management of the Project
Presentation Oral presentation of the works in group. It values so much the content 20 A4 B4 D2

like the exhibition

Expected results from the subject:

Know the particular protocol of realisation of a Mining Project, an

Industrial Project, an Energetic Project, and a Project of Infrastructures,

in the fields competences of the degree

Know the new computer technicians for the editorial and execution of

Projects

Purchase consciousness on the environmental conditionings and of

security and health in the editorial and execution of Projects

Purchase a solid knowledge of how make correct and real budgets, and

his importance like tool of management of the Project

Other comments on the Evaluation

Students, to be able to pass the subject both in first and second chance, can opt for continuous evaluation or global
evaluation. Once one month has passed since the start of classes, students can communicate in writing to the teaching staff
their resignation from the continuous evaluation and opt for the global evaluation.

The qualification of the continuous evaluation will be the following:
- The practice reports (deliverables) made during the course will have a maximum score of 4 points on the final grade.
- The written test of final evaluation will have a maximum value of 4 points on the final grade

- The presentation of the project in a group, in which both the oral presentation and the content are valued, will have a
maximum value of 2 points on the final grade.

In order to pass by continuous evaluation, each of the parts must be approved with a minimum of 4 points out of 10. The
final grade will be the sum of the marks achieved in each of the parts with their corresponding percentage applied.
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Students who opt for the global evaluation will be presented to the final evaluation test on the corresponding official date set
by the direction of the center. This date will be published at the beginning of the course, both on the official website of the
center and on the Moovi platform for monitoring the subject.

Sources of information

Basic Bibliography

Project management Institute (PMI), A guide to the Project management Body of Knowledge (PMBok Guide).
Edicion inglés, 7th edition, PMI, 2021

Project management Institute (PMl), Guia de Conocimiento de la Gestion de Proyectos. Edicion castellano, 72
edicién, PMI, 2021

Lewis Cindy, Microsoft project 2019 step by step, 12 edition, Hoboken, NJ : Pearson Education, 2019
Complementary Bibliography

Osterwalder, Alexander, Business model generatio: a handbook for visioanries, game changers, and challengers,
12 edition, Wiley, coop, 2010

Ray R. Venkataraman, Jeffrey K. Pinto, Cost and Value Management in Projects, 12 edicion, Wiley, coop, 2023

Itziar Goicoechea, proyectos de edificaciones y construcciones industriales, 1° edicion, Andavira, 2009

AENOR, UNE 157001:2014. Criterios generales para la elaboraciéon formal de los documentos que constituyen
un proyecto técnico, 12 EDICION, AENOR, 2014

Ministerio transporte, movilidad y agenda urbana, Cédigo técnico de la edificacion. Parte 1, 1° edicion, BOE, 2022
Ministerio espafia, disposiciones minimas de seguridad y de salud en las obras de construccién, ULTIMA
MODIFICACION, BOE, 2010

Recommendations
Subjects that continue the syllabus
Works, Surveys and Construction Processes/V09G291V01412

Subjects that are recommended to be taken simultaneously
Environmental technology/V09G291V01207
Works, Surveys and Construction Processes/V09G291V01412

Subjects that it is recommended to have taken before
Graphic expression: Graphic expression/V09G291V01101
Environmental technology/V09G291v01207

Energy Efficiency: Sustainability and Certification/V09G291V01413
Works, Surveys and Construction Processes/V09G291V01412

Other comments
All communication and documentation will be available through the Moovi platform.
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IDENTIFYING DATA
Traballo de Fin de Grao

Subject Traballo de Fin de
Grao

Code V09G291V01991

Study Grao en Enxefiaria

programme da Enerxia

Descriptors  ECTS Credits Choose Year Quadmester
12 Mandatory 4 2C

Teaching Castelan

language Galego

Department Enxefaria quimica
Coordinator Deive Herva, Francisco Javier
Lecturers Deive Herva, Francisco Javier

E-mail deive@uvigo.es

Web

General Exercicio orixinal a realizar individualmente e presentar e defender ante un tribunal universitario
description

Resultados de Formacion e Aprendizaxe

Code

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 tedricos, 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 aceptaciéon 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.

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.

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

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

Resultados previstos na materia

Expected results from this subject Training and Learning
Results

Procura, ordenacion e estruturacién de informacién sobre calquera tema B2 D1
Traballo en equipo asumindo distintos roles: participar, liderar, etc. B4
Elaborar un informe técnico/memoria dun traballo/proxecto que recolla antecedentes, Bl D1
problematica ou estado da arte, obxectivos, fases do proxecto, descriciéon das metodoloxias B2 D3
empregadas, conclusiéns e lifias futuras. B3

B5
Capacidade de comunicacién, planificacién e organizacién Bl

B3
Contidos
Topic
Exercicio orixinal a realizar individualmente, Presentacién e defensa do Traballo Fin de Grao
consistente nun proxecto no dmbito das
tecnoloxias

especificas da Enxefiaria de Enerxia de natureza
profesional no que se sinteticen e integren as
competencias adquiridas nos ensinos.

Planificacion

Class hours Hours outside the Total hours
classroom
Traballo tutelado 0 286 286
Seminario 10 0 10
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Presentacién 4 0 4
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Traballo tutelado Realizacién dun traballo orixinal e individual consistente nun proxecto no dmbito das tecnoloxias
especificas de enxefaria da enerxia no que se sinteticen e integren as competencias adquiridas ao
longo de todo o grao.

Seminario Informacién sobre todas as etapas requiridas para defender o traballo fin de grao, incluindo os
aspectos administrativos e académicos

Presentacién Presentacién e defensa oral do traballo realizado fronte a un tribunal formado por profesorado da
escola.

Atencidn personalizada
Methodologies Description

Traballo tutelado Atencién personalizada por parte do persoal encargado da titorizacién durante o periodo de realizacién
do traballo ben sexa presencial ou por medios telematicos

Avaliacion
Description Qualification Training and Learning
Results
Traballo tuteladoVisto e prace do director/a do TFG. Avalianse todos os resultados 0 Bl D1
previstos na materia B2 D3
B3
B4
B5
Presentacién Presentacién oral e resposta as preguntas sobre o TFG que estime 100 Bl D1
convenientes o tribunal. B2 D3
B3
Resumo en péster A4 (5 ptos) B4
Dificultade do traballo (25 ptos) B5

Calidade da memoria (25 ptos)
Claridade da defensa publica (30 ptos)
Respostas as preguntas do tribunal (15 ptos)

Avalianse todos os resultados previstos na materia

Other comments on the Evaluation

Calendario do Traballo Fin de Grao. Verificar/consultar de forma actualizada na paxina web do centro:

http://minasyenergia.uvigo.es/gl/docencia/traballo-fin-de-grao

Bibliografia. Fontes de informacion

Basic Bibliography

Complementary Bibliography

Escola de Enxefiaria de Minas e Enerxia, Normativa de TFG,

Recomendacidns

Other comments

0 alumnado so podera matricularse do TFG se ademais esta matriculado en tédolos créditos necesarios para finalizar os
estudos.

Para a defensa publica do TFG compre ter superados tédolos créditos do resto de materias.
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