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Educational guide 2019 / 2020

(*)Escola de Enxeñaría Aeronáutica e do Espazo

Presentation

The School of Aeronautic and Space Engineering (EEAE) of the University of Vigo at the Campus of Ourense offers the
degrees of the University of Vigo that are related both to bachelor's and to master's level in the field of aeronautical or
aerospace engineering.

More information about the Center and its degrees is found in this document or on the web page (http://aero.uvigo.es).

Address

Escola de Enxeñaría Aeronáutica e do Espazo

Pavillón Manuel Martínez-Risco
Campus universitario
32004 Ourense

Tel.: +34 988 368 823
Web: http://aero.uvigo.es

Regulations and legislation

The information is available on the Center's web site (http://aero.uvigo.es in the section: School  -> Regulations).

(*)Grao en Enxeñaría Aeroespacial

Subjects
Year 3rd
Code Name Quadmester Total Cr.
O07G410V01501 Aerospace manufacturing 1st 6

O07G410V01921 Solid mechanics and
aerospace structures 1st 9

O07G410V01922 Fluid mechanics II and CFD 1st 9

O07G410V01923 Aerodynamics and
aeroelasticity 2nd 9

O07G410V01925 Systems engineering and
aerospace communications 2nd 6

O07G410V01931 Air-jet and aeronautic
alternative engines 1st 6

O07G410V01932 Mechanical design, FEM and
vibrations 2nd 9

O07G410V01933 Aerospace Vehicles 2nd 6
O07G410V01941 Numerical calculation 1st 6

http://aero.webs.uvigo.es/es/
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O07G410V01942 Aerospace alloys and
compound materials 2nd 9

O07G410V01943 Analytic and orbital
mechanics 2nd 6
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IDENTIFYING DATA
Fabricación aeroespacial
Subject Fabricación

aeroespacial
     

Code O07G410V01501      
Study
programme

Grao en Enxeñaría
Aeroespacial

     

Descriptors ECTS Credits   Choose Year Quadmester
 6   Mandatory 3 1c
Teaching
language

Castelán      

Department Deseño na enxeñaría
Coordinator Pereira Domínguez, Alejandro

Pérez García, José Antonio
Lecturers
E-mail
Web http://aero.uvigo.es
General
description

Esta materia introduce aspectos da tecnoloxía, dos procesos, da planificación e do control da calidade no eido
da fabricación aeroespacial.

Competencias
Code 
A2 Que os estudantes saiban aplicar os seus coñecementos ao seu traballo ou vocación dunha forma profesional e posúan

as competencias que adoitan demostrarse por medio da elaboración e defensa de argumentos e a resolución de
problemas dentro da súa área de estudo

A3 Que os estudantes teñan a capacidade de reunir e interpretar datos relevantes (normalmente dentro da súa área de
estudo) para emitir xuízos que inclúan unha reflexión sobre temas relevantes de índole social, científica ou ética

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

B1 Capacidade para o deseño, desenvolvemento e xestión no ámbito da enxeñaría aeronáutica que teñan por obxecto, de
acordo cos coñecementos adquiridos segundo o establecido no apartado 5 da orde CIN/308/2009, os vehículos
aeroespaciais, os sistemas de propulsión aeroespacial, os materiais aeroespaciais, as infraestruturas aeroportuarias, as
infraestruturas de *aeronavegación e calquera sistema de xestión do espazo, do tráfico e do transporte aéreo.

B2 Planificación, redacción, dirección e xestión de proxectos, cálculo e fabricación no ámbito da enxeñaría aeronáutica que
teñan por obxecto, de acordo cos coñecementos adquiridos segundo o establecido no apartado 5 da orde
CIN/308/2009, os vehículos aeroespaciais, os sistemas de propulsión aeroespacial, os materiais aeroespaciais, as
infraestruturas aeroportuarias, as infraestruturas de aeronavegación e calquera sistema de xestión do espazo, do
tráfico e do transporte aéreo.

C12 Comprender os procesos de fabricación.
D2 Liderado, iniciativa e espírito emprendedor
D3 Capacidade de comunicación oral e escrita na lingua nativa
D4 Capacidade de aprendizaxe autónoma e xestión da información
D6 Capacidade de comunicación interpersoal
D8 Capacidade de razoamento crítico e autocrítico
D9 Capacidade de traballo en equipo de carácter interdisciplinar
D11 Ter motivación pola calidade con sensibilidade cara a temas do ámbito dos estudos
D13 Sustentabilidade e compromiso ambiental. Uso equitativo, responsable e eficiente dos recursos

Resultados de aprendizaxe
Expected results from this subject Training and Learning

Results
- Interpretación, confección e xestión de documentos técnicos, para o deseño conceptual,
preliminar e detalle de modelos físicos e sistemas
- Coñecemento dos principios xerais sobre deseño xeométrico, funcional e os específicos dos
elementos e instalacións propias das espe-
cialidades
- Criterios de calidade e análise destes deseños. O alumno coñece os procesos de produción, os
seus principais parámetros definitorios e o seu campo
de aplicación
- O alumno ou a alumna coñece toda a información necesaria para levar a cabo un proceso de
produción
- O alumno ou a alumna é capaz de realizar un informe que permita a execución exitosa dun
proceso de produción

A2
A3
A5

B1
B2

C12 D2
D3
D4
D6
D8
D9
D11
D13

Contidos

http://aero.uvigo.es
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Topic  
01 - Integración de Deseño e Fabricación 01.1 Requisitos propios dos compoñentes deseñados no sector

aeroespacial
01.2 Deseño para fabricación e ensamblaje (DFMA)
01.3 Sistemas de fabricación aeroespacial. Compoñentes e tipos

02 - Técnicas de Conformado na Fabricación
Aeroespacial

02.1 Fabricación Aditiva
02.2. Conformado de Materiais Compostos
02.3. Conformado por Arranque de Labra
02.4. Conformado por Moldeo
02.5. Conformado de Materiais Plásticos
02.6. Conformado por Deformación Plástica

03 - Fabricación Virtual 03.1 Simulación de Procesos de Fabricación
04 - Técnicas de Unión e Ensamblaje na
Fabricación Aeroespacial

04.1 Procesos de Unión Mecánica
04.2 Procesos de Unión Química e Adhesivos
04.3 Procesos de Soldadura
04.4 Utillajes de Ensamblaje
04.5 Loxística de Manutención

05 - Técnicas de Inspección no ámbito
Aeroespacial

05.1. Técnicas de medición, dimensional, formas xeométricas e calidade
superficial
05.2 Útiles e calibres de verificación
05.3 Control Estatístico de Proceso

Planificación
 Class hours Hours outside the

classroom
Total hours

Lección maxistral 8 16 24
Resolución de problemas 8 16 24
Aprendizaxe baseado en proxectos 12 24 36
Prácticas en aulas informáticas 14 28 42
Prácticas de laboratorio 6 12 18
Saídas de estudo 2.5 1.5 4
Resolución de problemas e/ou exercicios 1 0 1
Traballo 1 0 1
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxía docente
 Description
Lección maxistral Indicacións básicas de contidos. Farase referencia a bibliografía, publicacións e desenvolvementos.

Descrición de casos
Resolución de
problemas

En determinados temas exporanse problemas a resolver, realizando os cálculos necesarios

Aprendizaxe baseado en
proxectos

O obxectivo prioritario deste curso será a aprendizaxe adquirida mediante o deseño e
desenvolvemento de produto/proceso, que se realizará en función dos medios dispoñibles,
aplicando contidos, técnicas e resolución de problemas, adquiridos en teoría e práctica

Prácticas en aulas
informáticas

Realización de fases de Deseño conceptual, deseño detallado, planificación de proceso e
programación mediante plataforma CAD/CAM dispoñible

Prácticas de laboratorio Realizaranse fases de fabricación de produtos e utillaje prototipo en materiais poliméricos, e
metálicos en función dos medios dispoñibles.

Saídas de estudo Dependendo da dispoñibilidade e numero permitido de persoas por visita realizaríanse viaxes a
empresas do sector aeronáutico.

Atención personalizada
Methodologies Description
Resolución de problemas resolución dubidas particulares
Prácticas en aulas informáticas Exposición de metodoloxías de deseño e desenvolvemento de produto/proceso,

orientados aos distintos traballos escollidos por grupos de alumnos
Prácticas de laboratorio Fabricación de prototipos poliméricos e metálicos seleccionados
Aprendizaxe baseado en proxectos Totalmente personalizado ao proxecto particular de alumno ou grupo de alumnos

Avaliación
 Description Qualification Training and Learning Results
Lección maxistral Proba escrita 20 C12 D3
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Resolución de problemas Proba escrita 20 C12 D3
D8

Aprendizaxe baseado en proxectosTraballo 20 B2 C12 D3
D8
D9

Prácticas en aulas informáticas Proba escrita 20 B2 C12
Prácticas de laboratorio Proba escrita 20 B2 C12

Other comments on the Evaluation

PRIMEIRA EDICIÓN DA ACTA: A materia avalíase en base a dous parámetros: Exame de Teoría / Problemas (nota máxima 8
puntos) Traballo da Materia (nota máxima 2 puntos) Aprobarán a materia aqueles alumnos que consigan, entre os dous
apartados, unha nota igual ou superior a 5 puntos

SEGUNDA e SUCESIVAS EDICIONES DAS ACTAS O método de Avaliación é o mesmo que o descrito para a PRIMEIRA EDICIÓN
DA ACTA.
OUTRAS CONSIDERACIÓNS: Os traballos serán entregados o día do Exame da materia. En caso de discrepancia entre o
contido da Guia Docente nas súas versións en Castelán, Galllego e Inglés, prevalecerá o establecido na versión en Castelán 
Realizarase unha proba escrita de desenvolvemento a aqueles alumnos que, por causas excepcionais e xustificadas, non
realicen traballo de curso.
O calendario de probas de avaliación aprobado oficialmente pola Xunta de Centro da EEAE atópase publicado na páxina web
http://aero.uvigo.es/gl/docencia/exames

Bibliografía. Fontes de información
Basic Bibliography
J.T. Black, Ronald A. Kohser, DeGarmo�s Materials and Processes in Manufacturing, 12, Wiley, 2017
Complementary Bibliography
Kalpakjian, Serope, Manufacturing engineering and technology, 7, Pearson Education, 2014
Mikell P. Groover, Principles of modern manufacturing, 5, John Wiley & Sons, 2013

Recomendacións
Subjects that continue the syllabus
Tecnoloxías para conformado de materiais aeroespaciais/O07G410V01913



Páxina 6 de 42

IDENTIFYING DATA
Mecánica de sólidos e estruturas aeronáuticas
Subject Mecánica de

sólidos e
estruturas
aeronáuticas

     

Code O07G410V01921      
Study
programme

Grao en Enxeñaría
Aeroespacial

     

Descriptors ECTS Credits   Choose Year Quadmester
 9   Optional 3 1c
Teaching
language

Castelán
Galego

     

Department Enxeñaría dos materiais, mecánica aplicada e construción
Coordinator Comesaña Piñeiro, Rafael

Conde Carnero, Borja
Lecturers Bendaña Jácome, Ricardo Javier

Comesaña Piñeiro, Rafael
Conde Carnero, Borja

E-mail bconde@uvigo.es
racomesana@uvigo.es

Web http://faitic.uvigo.es/index.php/es/
General
description

Introdución á mecánica de sólidos e as estruturas aeronáuticas

Competencias
Code 
A2 Que os estudantes saiban aplicar os seus coñecementos ao seu traballo ou vocación dunha forma profesional e posúan

as competencias que adoitan demostrarse por medio da elaboración e defensa de argumentos e a resolución de
problemas dentro da súa área de estudo

A3 Que os estudantes teñan a capacidade de reunir e interpretar datos relevantes (normalmente dentro da súa área de
estudo) para emitir xuízos que inclúan unha reflexión sobre temas relevantes de índole social, científica ou ética

A4 Que os estudantes poidan transmitir información, ideas, problemas e solucións a un público tanto especializado como
non especializado

C20 Coñecemento adecuado e aplicado á Enxeñaría de: A mecánica de fractura do medio continuo e as formulacións
dinámicas, de fatiga de inestabilidade estrutural e de aeroelasticidad.

C26 Coñecemento aplicado de: aerodinámica; mecánica e termodinámica, mecánica do voo, enxeñaría de aeronaves (á fixa
e ás rotatorias), teoría de estruturas.

C33 Coñecemento aplicado de: aerodinámica; mecánica do voo, enxeñaría da defensa aérea (balística, mísiles e sistemas
aéreos), propulsión espacial, ciencia e tecnoloxía dos materiais, teoría de estruturas.

D3 Capacidade de comunicación oral e escrita na lingua nativa
D4 Capacidade de aprendizaxe autónoma e xestión da información
D5 Capacidade de resolución de problemas e toma de decisións
D6 Capacidade de comunicación interpersoal
D8 Capacidade de razoamento crítico e autocrítico
D11 Ter motivación pola calidade con sensibilidade cara a temas do ámbito dos estudos

Resultados de aprendizaxe
Expected results from this subject Training and Learning

Results
Compresión das ecuacións e principios xerais do medio continuo, así como a axeitada selección
dos diferentes modelos de compartamento de sólidos deformables

A2 C26
C33

D4
D5
D11

Análise de sólidos e estruturas sometidas a tensións superiores ao límite elástico e a cargas
cíclicas

A3
A4

C20 D4
D6
D8
D11

Coñecemento, comprensión, aplicación, análise e síntese da teoría de estruturas A3
A4

C26
C33

D3
D4
D5
D6
D8
D11

Coñecemento dos aspectos máis destacados do comportamento estrutural de aeronaves A2
A3

C20
C26
C33

D4
D5
D8

http://faitic.uvigo.es/index.php/es/
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Contidos
Topic  
Introdución ás características e configuración das
estruturas aeronáuticas

- Cargas sobre a estrutura.
- Elementos estruturais. Estrutura da fuselaxe: monocasco,
semimonocasco. Estrutura de ala e de cola.

Estruturas simétricas. - Estruturas simétricas.
Esforzos producidos polo momento flector e pola
forza cortante.

- Teorema do fluxo cortante.
- Esforzos cortantes.
- Flexión composta en estruturas simétricas.

Torsión. - Seccións non circulares. Sección rectangular.
- Seccións abertas de pequeno espesor. Seccións cerradas de pequeno
espesor. Seccións cerradas multicelulares.
- Centro de torsión.
- Flexión-torsión.

Análise de tensións en alas. - Análise de tensións en alas.
Análise de tensións en fuselaxes. - Análise de tensións en fuselaxes.
Introducción á integridade estrutural - Requisitos de resistencia e rixidez. Factor último de seguridade.

- Fatiga. Criterios de fatiga basados en tensións.
- Criterios de fatiga basados en deformacións.
- Introdución á mecánica da fractura. Criterios de tolerancia ao dano.
Marxe de seguridade e factor de reserva.

Elementos sometidos a esforzos axiais de
tracción e momentos flectores.

- Elementos sometidos a esforzos axiais de tracción e momentos flectores.
Momento flector último.

Problemas de inestabilidade - Introducción á teoría da estabilidade.
- Pandeo global. Inestabilidade primaria de columnas de sección estable.
- Pandeo de viga-columna. Esforzo de crippling.
- Inestabilidade de paneles planos e curvos.
- Pandeo local de vigas de sección de parede delgada.
- Paneles rixidizados. Formas de fallo a compresión e cortadura.

Unións en estruturas aeronáuticas. - Unións en estruturas aeronáuticas.
Teoría de placas e láminas. - Elementos estructurais tipo placa e lámina.

- Hipóteses básicas de cálculo.
- Flexión de placas e láminas.
- Pandeo de placas.

Método dos elementos finitos (MEF). - Análise estática lineal con elementos tipo barra, elasticidade 2D e 3D,
placas e láminas.
- Introdución a software de simulación MEF.
- Inestabilidade estrutural. Pandeo mediante MEF.
- Introducción á análise estática non-lineal de estruturas: non-linealidade
xeométrica, non-linealidade do material (plasticidade), non-linealidade
debida ás condicións de contorno.

Planificación
 Class hours Hours outside the

classroom
Total hours

Lección maxistral 40 0 40
Resolución de problemas 10 0 10
Prácticas de laboratorio 24 10 34
Resolución de problemas de forma autónoma 0 120 120
Exame de preguntas de desenvolvemento 3.5 17.5 21
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxía docente
 Description
Lección maxistral Exposición na aula dos coñecementos básicos da materia.
Resolución de
problemas

Resolución de problemas relacionados cos contidos teóricos.

Prácticas de laboratorio Realización de prácticas no laboratorio e/ou realización de prácticas en aula informática e/ou
resolución de problemas prácticos

Resolución de
problemas de forma
autónoma

Resolución de problemas e/ou exercicios de forma autónoma por parte do alumno

Atención personalizada
Methodologies Description
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Prácticas de laboratorio Nas prácticas intentarase na medida do posible atender personalmente a todas as dúbidas que
xurdan ao longo do desenvolvemento das prácticas

Avaliación
 Description Qualification Training and Learning

Results
Prácticas de laboratorio Asistencia e participación activa nas clases prácticas.

Resolución de problemas e/ou exercicios de forma
autónoma.

10 A2
A3

C20
C26
C33

D3
D4
D5
D8
D11

Exame de preguntas de
desenvolvemento

Realizarase un examen ao final do curso sobre a
totalidade do contido abordado na materia.

90 A2
A4

C20
C26
C33

D3
D4
D5
D6
D8

Other comments on the Evaluation

Para superar a materia na avaliación da 1ª convocatoria e na 2ª convocatoria requerirase obter unha calificación superior a
5 puntos sobre 10 na valoración conxunta da avaliación continua durante o desenvolmento das clases e o examen na data
oficial.  A calificación final obterase de acordo ás porcentaxes indicadas.

O calendario de probas de avaluación aprobado oficialmente pola Xunta de Centro da EEAE publícase na
web:http://aero.uvigo.es/gl/docencia/exames
A duración máxima do examen será de 3 horas se non hai interrupción ou de 5 horas se hai unha pausa intermedia (sendo 3
horas o máximo para cada parte).

Estudantes que renuncien oficialmente á avaliación continua: a nota será obtida no exame correspondente que representará
o 100% da calificación. Este examen poderá constar dunha parte a realizar en aula informática e/ou laboratorio cunha
calificación que representará o 10% da calificación total.

Bibliografía. Fontes de información
Basic Bibliography
E. de la Fuente Tremps, Introducción al análisis de las Estructuras Aeronáuticas, 1ª, Garceta, 2014
T. H. G. Megson, Aircraft Structures for engineering students, 4ª, Elsevier, 2003
Eugenio Oñate Ibáñez de Navarra, Cálculo de estructuras por el método de elementos finitos, CIMNE, 1995
Complementary Bibliography
S.P. Timoshenko, Theory of plates and shells, 1ª, McGraw Hill, 1940
R. Bendaña, Ejercicios de Resistencia de Materiales y cáculo de Estructuras para Ingenieros, 1ª, Galiza Editora,
2005
Darrol Stinton, The anatomy of the aeroplane., 1ª, BPS Profesional Book, 1985
John Cutler, Understanding Aircraft Structures, 1ª, Blackwell Science, 1992
Bruce K. donalson, Analysis of Aircraft Structures, 1ª, McGRAW-HILL. International Editions, 1993

Recomendacións

Subjects that it is recommended to have taken before
Expresión gráfica: Expresión gráfica/O07G410V01105
Física: Física I/O07G410V01103
Física: Física II/O07G410V01202
Matemáticas: Álxebra lineal/O07G410V01102
Matemáticas: Cálculo I/O07G410V01101
Matemáticas: Cálculo II/O07G410V01201
Ciencia e tecnoloxía dos materiais/O07G410V01304
Matemáticas: Estatística/O07G410V01401
Mecánica clásica/O07G410V01305
Resistencia de materiais e elasticidade/O07G410V01405
Termodinámica/O07G410V01303
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IDENTIFYING DATA
Mecánica de fluídos II e CFD
Subject Mecánica de

fluídos II e CFD
     

Code O07G410V01922      
Study
programme

Grao en Enxeñaría
Aeroespacial

     

Descriptors ECTS Credits   Choose Year Quadmester
 9   Optional 3 1c
Teaching
language

Castelán      

Department Enxeñaría mecánica, máquinas e motores térmicos e fluídos
Coordinator Martín Ortega, Elena Beatriz
Lecturers Martín Ortega, Elena Beatriz

Rodríguez Pérez, Luis
E-mail emortega@uvigo.es
Web http://aero.uvigo.es
General
description

Coñecemento, compresión e aplicación de conceptos e técnicas da Mecánica de Fluídos de Enxeñaría
Aeroespacial
Parte de la asignatura se presenta como una introducción a la dinámica de fluidos computacional que,
partiendo de un conocimiento de las ecuaciones de conservación de los fluidos (ya adquirido por los alumnos
en
asignaturas previas) permita al alumno realizar simulaciones sencillas que involucren a un fluido como medio
de trabajo.

Competencias
Code 
A2 Que os estudantes saiban aplicar os seus coñecementos ao seu traballo ou vocación dunha forma profesional e posúan

as competencias que adoitan demostrarse por medio da elaboración e defensa de argumentos e a resolución de
problemas dentro da súa área de estudo

A3 Que os estudantes teñan a capacidade de reunir e interpretar datos relevantes (normalmente dentro da súa área de
estudo) para emitir xuízos que inclúan unha reflexión sobre temas relevantes de índole social, científica ou ética

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

C16 Coñecemento adecuado e aplicado á Enxeñaría de: Os conceptos e as leis que gobernan os procesos de transferencia
de enerxía, o movemento dos fluídos, os mecanismos de transmisión de calor e o cambio de materia e o seu papel na
análise dos principais sistemas de propulsión aeroespaciais.

C18 Coñecemento adecuado e aplicado á Enxeñaría de: Os fundamentos da mecánica de fluídos; os principios básicos do
control e a automatización do voo; as principais características e propiedades físicas e mecánicas dos materiais.

C19 Coñecemento aplicado de: a ciencia e tecnoloxía dos materiais; mecánica e termodinámica; mecánica de fluídos;
aerodinámica e mecánica do voo; sistemas de navegación e circulación aérea; tecnoloxía aeroespacial; teoría de
estruturas; transporte aéreo; economía e produción; proxectos; impacto ambiental.

C20 Coñecemento adecuado e aplicado á Enxeñaría de: A mecánica de fractura do medio continuo e as formulacións
dinámicas, de fatiga de inestabilidade estrutural e de aeroelasticidad.

C22 Coñecemento adecuado e aplicado á Enxeñaría de: Os fundamentos da mecánica de fluídos que describen o fluxo en
todos os réximes, para determinar as distribucións de presións e as forzas sobre as aeronaves.

C25 Coñecemento adecuado e aplicado á Enxeñaría de: os métodos de cálculo de deseño e proxecto aeronáutico; o uso da
experimentación aerodinámica e dos parámetros máis significativos na aplicación teórica; o manexo das técnicas
experimentais, equipamento e instrumentos de medida propios da disciplina; a simulación, deseño, análise e
interpretación de experimentación e operacións en voo; os sistemas de mantemento e certificación de aeronaves.

C26 Coñecemento aplicado de: aerodinámica; mecánica e termodinámica, mecánica do voo, enxeñaría de aeronaves (á fixa
e ás rotatorias), teoría de estruturas.

C28 Coñecemento adecuado e aplicado á Enxeñaría de: Os fundamentos da mecánica de fluídos que describen o fluxo en
calquera réxime e determinan as distribucións de presións e as forzas aerodinámicas.

D3 Capacidade de comunicación oral e escrita na lingua nativa
D4 Capacidade de aprendizaxe autónoma e xestión da información
D5 Capacidade de resolución de problemas e toma de decisións
D6 Capacidade de comunicación interpersoal
D8 Capacidade de razoamento crítico e autocrítico
D11 Ter motivación pola calidade con sensibilidade cara a temas do ámbito dos estudos

Resultados de aprendizaxe
Expected results from this subject Training and Learning

Results

http://aero.uvigo.es
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Coñecemento e comprensión dos principais conceptos e técnicas da Mecánica de Fluídos A3 C16
C18
C19
C22
C28

D4
D5
D8
D11

Capacidade para aplicar os principais conceptos e técnicas da Mecánica de Fluídos ás Ciencias da
Enxeñaría

A2
A3
A5

C16
C18
C19
C20
C22
C25
C26
C28

D3
D4
D5
D6
D8
D11

Comprensión dos procedementos básicos da dinámica de fluídos computacional A5 C16
C18
C19
C22
C25
C26
C28

D4
D5
D8
D11

Contidos
Topic  
CFD. Ecuacións xerais e fenómenos de transporte Tema 1: Resumo das ecuacións xerais.

Notación integral
Notación diferencial
Forma conservativa.
Notación compacta
Modelos límite máis comúns
Condicións de contorno máis comúns

CFD. Turbulencia Tema 2: Introdución á turbulencia

Introdución

Escala de Kolmogorov

Inviabilidad da simulación numérica directa

Modelos de turbulencia:

Modelos RANS:
-Medias de Reynolds e de Favre
-Ecuacións promediadas. Esforzos aparentes de Reynolds. Problema do
peche
- Hipótese de Boussinesq: modelos algebraicos, dunha ecuación e de dúas
ecuacións
- Leis de parede. Modelos de alto e baixo número de Reynolds
- Modelos de transporte de esforzos aparentes de Reynolds

Modelos LLES: Descrición
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CFD. Introdución á dinámica de Fluídos
Computacional

Tema 3: Métodos FVM de resolución numérica das ecuacións de Navier-
Stokes.

Métodos de Volumes Finitos (FVM):
- Introdución
- Discretización do dominio computacional
- Discretización das ecuacións de fluídos
- Ecuacións discretizadas en FVM
- Discretización das condicións de contorno

Fluxos incompresibles. Ecuación de presión
- Métodos de compresibilidad artificial
- Axustes presión-velocidade
- Métodos de aceleración da resolución numérica máis comúns

Tema 4: Introdución ao uso de distintos software
(OpenFoam e Fluent) de simulación numérica de fluídos. Prácticas en aula
informática.

*O uso deste software quedará condicionado
á dispoñibilidade de licenzas de uso por parte
do centro así como á correcta instalación dos
mesmos na aula informática asignada

Aplicacións:

- Fluxo laminar no interior dunha cavidade
- Fluxo nun dispositivo mesturador de correntes
- Forzas aerodinámicas sobre corpos:
Fluxo ao redor dun obstáculo. Fluxo laminar e fluxo turbulento
Cálculo da rúa de Kármán tras un corpo romo
Fluxo incompresible sobre perfil aerodinámico
Fluxo transónico sobre perfil aerodinámico

-Exercicios/Proxectos propostos de simulación numérica para ser resoltos
de forma máis independente polos alumnos.

Mecánica de Fluídos II. Fluxo de fluídos ideais.
Movementos irrotacionais

Tema 1: Movementos irrotacionais.
Condicións de irrotacionalidad
Ecuacións do movemento irrotacional
Condicións iniciais e de contorno
Movemento irrotacional de líquidos
Principio de superposición
Potencial de velocidades a grandes distancias dun obstáculo
Movemento plano irrotacional de líquidos: Solucións elementais. Corrente
en recunchos e esquinas. Corrente ao redor dun cilindro con circulación
Movemento irrotacional bidimensional de gases
Expansión de Prandtl-Meyer

Tema 2: Movementos con superficies de discontinuidad
Ecuacións do salto das magnitudes fluídas nunha discontinuidad
Discontinuidades normais e tangenciales
Ondas de choque normais
Ondas de choque *oblicuas

Aplicación: Movemento case *unidimensional de fluídos ideais: Área
crítica. Movemento en *toberas. Carga e descarga en depósitos.
Ondas de choque. Relación de
*Hugoniot.

Mecánica de Fluídos II. Movementos
unidimensionales non estacionarios de fluídos
ideais

Tema 3: Movemento unidimensional non estacionario de fluídos ideais.
Efecto de compresibilidad na líquidos
Apertura e peche de válvulas. Golpe de ariete

Ecuacións do movemento unidireccional non estacionario en gases. Ondas
simples
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Mecánica de Fluídos II. Movemento a baixos
números de Reynolds

Tema 4: Movemento a baixos números de Reynolds
Ecuacións. Condicións iniciais e de contorno
Aplicación a fluídos incompresibles. Movementos ao redor dun cilindro e
unha esfera
Lubricación: Ecuación de Reynolds da lubricación 3D.
Aplicacións. cojinete cilíndrico, lubricación con gases, patín rectangular, ...

Mecánica de Fluídos II. Capa límite Tema 5: Capa límite laminar

Capa límite laminar incompresible.
Solucións de semellanza. Capa límite sobre placa plana. Solución de
Blausius

Capa límite laminar compresible

Capa límite térmica a baixas velocidades
Mecánica de Fluídos II. Prácticas de laboratorio - Ensaio en banco de aerodinámica:

Medición capa límite

- Ensaio en túnel de vento de baixa velocidade
Distribución de presións sobre perfil aerodinámico
Distribución de presións sobre corpo romo

- Distribución de presións en toberas converxentes e converxentes-
diverxentes. Magnitudes críticas. Ondas de choque. Bloqueo sónico.

*A realización desta práctica quedará condicionada á dispoñibilidade do
equipo experimental na data de realización da mesma

Planificación
 Class hours Hours outside the

classroom
Total hours

Prácticas de laboratorio 4.5 5 9.5
Lección maxistral 35 35 70
Aprendizaxe baseado en proxectos 8 17 25
Prácticas en aulas informáticas 8 0 8
Resolución de problemas 19.5 73 92.5
Proxecto 0 15 15
Exame de preguntas de desenvolvemento 5 0 5
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxía docente
 Description
Prácticas de laboratorio Realización das prácticas de laboratorio
Lección maxistral Exposición da teoría

Translación de problemas de fluídos a modelos matemáticos para ser resoltos numericamente
Aprendizaxe baseado en
proxectos

Formulación e resolución numérica de problemas propostos aplicados a fluxos de fluídos

Prácticas en aulas
informáticas

Formulación e resolución de modelos aplicados a fluxos de fluídos

Resolución de
problemas

Resolución de problemas e/ou exercicios de forma autónoma por parte do alumno para comprender
e caracterizar os distintos tipos de movementos de fluídos e os seus simplificaciones

Atención personalizada
Methodologies Description
Prácticas de laboratorio Atenderase persoalmente a todas as dúbidas que xurdan ao longo do desenvolvemento

das prácticas
Resolución de problemas Atenderase, na medida do posible, a todas as dúbidas que xurdan ao longo da resolución

dos problemas
Prácticas en aulas informáticas Nas prácticas tentarase na medida do posible organizar ao grupo de estudantes en

distintas prácticas. Atenderase persoalmente a todas as dúbidas que xurdan ao longo do
desenvolvemento das prácticas

Tests Description
Proxecto Atenderase en tutorías as dúbidas que xurdan ao longo do desenvolvemento do proxecto
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Avaliación
 Description Qualification Training and

Learning Results
Prácticas de laboratorio Asistencia e participación activa nas prácticas 1.5 A2

A3
A5

C16
C18
C19
C20
C22
C25
C26
C28

D3
D4
D5
D6
D8
D11

Aprendizaxe baseado en proxectos Realización e entrega de informe das simulacións
propostas ao alumno

20 A2
A3
A5

C16
C18
C19
C20
C22
C25
C26
C28

D3
D4
D5
D6
D8
D11

Prácticas en aulas informáticas Asistencia e participación activa nas prácticas 1.5 A2
A3
A5

C16
C18
C19
C20
C22
C25
C26
C28

D3
D4
D5
D6
D8
D11

Resolución de problemas Asistencia ás sesións de resolución de problemas e
entrega dos problemas propostos

2 A2
A3
A5

C16
C18
C19
C20
C22
C25
C26
C28

D3
D4
D5
D6
D8
D11

Exame de preguntas de
desenvolvemento

Realización de probas escritas, incluíndo o exame
final da materia

75 C16
C18
C19
C20
C22
C25
C26
C28

D3
D5

Other comments on the Evaluation
Primeira edición da acta:
A avaliación da materia realizarase mediante:

Proba ou probas escritas, incluída o exame escrito final (75% da nota final).

Entrega do Proxecto/s (de simulación numérica) propostos ao alumnado polo profesorado (20% da nota final na
materia). Esta entrega forma parte da avaliación continua da materia

terase en conta a asistencia e participación activa nas clases prácticas, de laboratorio e informáticas así como a
entrega de problemas propostos polo profesorado nas clases prácticas e/ou teóricas si así o indica (5% da nota final
na materia). Esta porcentaxe forma parte da avaliación continua  

Os estudantes que non cursen a materia pola modalidade de avaliación continua, realizarán un exame final de 5h de
duración (con descanso no medio) que suporá o 100% da súa nota

Segunda edición da acta:

A nota do proxecto de simulación numérica gardarase para a segunda edición da acta. 
A nota de avaliación continua asociada a lle asistencia e participación activa e entrega de problemas propostos polo
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profesorado (si así o indica) gardarase para a segunda edición da acta.
O resto da nota será un exame escrito.
No caso dos estudantes que non teñan nota na avaliación continua na primeira convocatoria este exame final da
segunda edición da acta representará o 100% da súa nota e contará con preguntas relacionadas con todo o temario
da materia

Bibliografía. Fontes de información
Basic Bibliography
White, F.M, Viscous fluid flow, 3rd ed., McGraw-Hill, 2006
Panton, R. L., Incompressible Flow, 4th Edition, Wiley, 2013
Anderson, Modern Compressible Flow, 3nd Ed., Mc Graw Hill, 1992
BARRERO & PÉREZ-SABORID, Fundamentos y aplicaciones de la Mecánica de Fluidos, Mc Graw Hill, 2005
BLAZEK, J., Computacional Fluid Dynamics: Principles and Applications, Elsevier, 2001
H K Versteeg and W Malalasekera, An Introduction to Computational Fluid Dynamics THE FINITE VOLUME METHOD,
2nd Ed., Prentice Hall, 2007
Complementary Bibliography
Kundu , C., Fluid Mechanics, 4th Edition,, Academic Press, 2010
SCHLICHTING, H, Boundary Layer Theory, Mc Graw Hill, 1987
FERZIGER, J., MILOVAN, P., Computational Methods for fluid Dynamics,, Springer, 1999
F. Moukalled L. Mangani M. Darwish, The Finite Volume Method in Computational Fluid Dynamics An Advanced
Introduction with OpenFOAM® and Matlab®, Springer, 2016
WILCOX, Turbulence Modeling, DCW Industries, 2004
www.openfoam.com,

Recomendacións

Subjects that it is recommended to have taken before
Matemáticas: Métodos matemáticos/O07G410V01301
Mecánica de fluídos/O07G410V01402
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IDENTIFYING DATA
Aerodynamics and aeroelasticity
Subject Aerodynamics and

aeroelasticity
     

Code O07G410V01923      
Study
programme

(*)Grao en
Enxeñaría
Aeroespacial

     

Descriptors ECTS Credits   Choose Year Quadmester
 9   Optional 3rd 2nd
Teaching
language

#EnglishFriendly
Spanish
Galician

     

Department
Coordinator Navarro Medina, Fermín
Lecturers Navarro Medina, Fermín
E-mail fermin.navarro.medina@uvigo.es
Web http://aero.uvigo.es
General
description

The subject includes the aerodynamic forces that determine the dynamics of the flight and the role of the
different variables involved in the aerodynamic phenomena of profiles, wings, and nozzles, considering both
compressible and incompressible flow. An introduction to aeroelasticity is also made.
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.

Competencies
Code 
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

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

C20 Appropriate knowledge applied to engineering: mechanics of fracture of the continuous media and their dynamic
behavior, fatigue of structural instability and aeroelasticity.

C22 Appropriate knowledge applied to engineering: foundations of fluid mechanics that describe the flow in all regimes, to
determine the distributions of pressures and forces on an aircraft.

C25 Appropriate knowledge applied to engineering: methods of design calculations and aeronautical projects; use of
aerodynamic experimentation and the most significant parameters in the theoretical application; management of
experimental techniques, equipment and measuring instruments; simulation, design, analysis and interpretation of
experimentation and operations in flight; systems of maintenance and certification of aircrafts.

C26 Applied knowledge of aerodynamics; mechanics and thermodynamics, flight mechanics, aircraft engineering (fixed and
rotary wings), theory of structures.

C28 Appropriate knowledge applied to engineering: foundations of fluid mechanics that describe the flow in any regime and
determine the distribution of pressures and aerodynamic forces.

D3 Capability of oral and written communication in native lenguage
D4 Capability of autonomous learning and information management
D5 Capability to solve problems and draw decisions
D6 Capabiliity for interpersonal communication
D8 Capabiliity for critical and self-critical reasoning
D11 Show motivation for quality with sensitivity towards subjects within the scope of the studies

Learning outcomes
Expected results from this subject Training and Learning

Results

http://aero.uvigo.es
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- Knowledge, understanding, application and analysis of the aerodynamic phenomena and of the
laws that govern his behaviour;
- Knowledge, understanding and synthesis of the foundations of the flight of the aircraft
- Knowledge, understanding, application, analysis and synthesis of the methods applied to the
study of aeroelasticity;
- Knowledge, understanding, application, analysis and synthesis of the aeroelasticity of a profile,
from the static point of view (problems of torsional divergence and of investment of control) and
dynamic (problems of flutter and buffet)
- Knowledge, understanding, application, analysis and synthesis of aeroelasticity of one-
dimensional and two-dimensional structures.;
- Knowledge and understanding of the most important appearances of experimental aeroelasticity,
and more specifically of the essays in earth and in flight of aerostructures

A2
A3
A5

C20
C22
C25
C26
C28

D3
D4
D5
D6
D8
D11

Contents
Topic  
1. Aerodynamics of uncompressible flow Subject 1.1: Introduction

Subject 1.2: Foundations and principles of the aerodynamic
Subject 1.3: Foundations of the uncompressible flow
Subject 1.4: Uncompressible flow on airfoils
Subject 1.5: Uncompressible flow on finite wings
Subject 1.6: Three-dimensional uncompressible flow

2. Aerodynamics of compressible flow Subject 2.1: Foundations of the compressible flow
Subject 2.2: Waves of crash
Subject 2.3: compressible Flow in nozzles and diffusing
Subject 2.4: linear Theory of compressible flow in airfoils

3. Aeroelasticity Subject 3.1: Introduction to aeroelasticity
Subject 3.2: Aeroelasticity of airfoil and one-dimensional structures
Subject 3.3: Aeroelasticity of two-dimensional structures
Subject 3.4: Experimental aeroelasticity

Planning
 Class hours Hours outside the

classroom
Total hours

Laboratory practical 15 0 15
Previous studies 0 126.5 126.5
Seminars 4 0 4
Problem solving 20 0 20
Workshops 6 0 6
Lecturing 30 0 30
Objective questions exam 3.5 0 3.5
Practices report 0 20 20
*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 Realisation of a practice programmed using the wind tunnel and the hot thread cutting machinne

and other processes of manufacture. The realisation of the practice requires the preparation of the
same by means of a previous design, the assistance to the sessions of practices and the realisation
of a report by part of the group of students.

Previous studies Study of the student of autonomous form, with the support of the professor if like this it requires it
according to the procedures established by the university

Seminars The seminars consist in the realisation of exercises in groups of students and individually, that will
have to resolve during the time of the seminar. So much the conjoint resolution of the exercise, like
the individual contribution will be valued. They will make two asset seminars during the course.

Problem solving Resolution of problems and/or exercises that treat punctual appearances of the contents of the
course, developed by the professor and/or the students in the classroom

Workshops Workshop of software of aerodynamic simulation, whose utilisation serves of support for the rest of
the subject, so much for the resolution of problems, as for the preparation of the practices.

Lecturing Exhibition of a subject or resolution of problems by part of the professor according to a previously
established script

Personalized assistance
Methodologies Description
Previous studies The student studies of autonomous form, with the support of the professor if like this it requires it

according to the procedures established by the university
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Workshops Workshop of software of aerodynamic simulation, whose utilisation serves of support for the rest of the
subject, so much for the resolution of problems, as for the preparation of the practices. The workshop will
be guided by the professor of the subject.

Assessment
 Description Qualification Training and

Learning Results
Seminars The seminars consist in the realisation of exercises in groups of students

and individually, that will have to resolve during the time of the seminar. So
much the conjoint resolution of the exercise, like the individual contribution
will be valued. They will make two asset seminars during the course.

20 A2
A3

C20
C22
C26
C28

D3
D4
D5
D6
D8

Objective
questions exam

Resolution of problems and/or conceptual questions on the contents of the
subject

60 A2
A3
A5

C20
C22
C25
C26
C28

D3
D4
D5

Practices report Report of the works made in the laboratory, and of the design of the profile
and the wing.

20 A2
A3
A5

C20
C22
C25
C26
C28

D3
D4
D6
D11

Other comments on the Evaluation

Continuous assessment

To pass the subject in the evaluation in the 1st call will be required to obtain a grade higher than 5 points out of 10 in the
joint assessment of the continuous evaluation during the development of the classes and the exam on the official date.

The official exam grade must be greater than 5 points out of 10.

The final grade will be obtained according to the percentages indicated.

The evaluation testing calendar officially approved by the EEAE Center Board is published on the web
http://aero.uvigo.es/gl/docencia/exames

The maximum duration of the exam will be 3 hours if there is no interruption or 5 hours if there is an intermediate break (3
hours maximum for each part).

Extraordinary exam

The student must submit to the extraordinary exam of all the contents of the subject, which will be 100% of the grade, if the
final grade of continuous assessment is less than 5 points out of 10.

You will also have to take the ordinary exam in the following cases :- The non-performance or delivery of any of the points of
the continuous evaluation.

- Obtain a grade below 5 points out of 10 in the final exam of continuous evaluation.

Sources of information
Basic Bibliography
John D. Anderson Jr, Fundamentals of Aerodynamics, McGraw-Hill Education, 2016
John J. Bertín, Aerodynamics for engineers, Pearso, 2013
Raymond L. Bisplinghoff, Principles of Aeroelasticity, Dover Books, 2013
Complementary Bibliography

Recommendations

Subjects that are recommended to be taken simultaneously
Fluid mechanics II and CFD/O07G410V01922

Subjects that it is recommended to have taken before
Physics: Physics I/O07G410V01103
Physics: Physics II/O07G410V01202
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Fluid mechanics/O07G410V01402
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IDENTIFYING DATA
Systems engineering and aerospace communications
Subject Systems

engineering and
aerospace
communications

     

Code O07G410V01925      
Study
programme

(*)Grao en
Enxeñaría
Aeroespacial

     

Descriptors ECTS Credits   Choose Year Quadmester
 6   Optional 3rd 2nd
Teaching
language

#EnglishFriendly
Spanish

     

Department
Coordinator Isasi de Vicente, Fernando Guillermo
Lecturers Isasi de Vicente, Fernando Guillermo
E-mail fisasi@uvigo.es
Web http:// aero.uvigo.es
General
description

Introduction to the engineering of systems and to the systems of communications with aerospace vehicles.
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.

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

autonomy.
B1 Capabiliity for design, development and management in the field of aeronautical engineering (in according with what is

established in section 5 of order CIN / 308/2009), aerospace vehicles, aerospace propulsion systems, aerospace
materials , airport infrastructures, air navigation infrastructures and space management, air traffic and transport
management systems.

B4 Verification and certification in the field of aeronautical engineering that aim, in accordance with the knowledge
acquired (in accordance with what is established in section 5 of order CIN / 308/2009), aerospace vehicles, aerospace
propulsion systems, aerospace materials, airport infrastructures, air navigation infrastructures and space management,
air traffic and transport management systems.

C19 Applied knowledge of: science and technology of materials; mechanics and thermodynamics; fluid mechanics;
aerodynamics and flight mechanics; navigation and air traffic systems; aerospace technology; theory of structures;
airborne transportation; economy and production; projects; environmental impact.

D2 Leadership, initiative and entrepreneurship
D3 Capability of oral and written communication in native lenguage
D4 Capability of autonomous learning and information management
D5 Capability to solve problems and draw decisions
D6 Capabiliity for interpersonal communication
D8 Capabiliity for critical and self-critical reasoning
D13 Sustainability and environmental commitment. Equitable, responsible and efficient use of resources

Learning outcomes
Expected results from this subject Training and Learning

Results
- Understanding of the concept of engineering of systems.
- Understanding, knowledge and application of the national and international standards applied to
the aerospace engineering.
- Compression, knowledge of the systems of communications in aerospace vehicles

A3
A5

B1
B4

C19 D2
D3
D4
D5
D6
D8
D13

Contents
Topic  
Concept of Engineering of Systems Need of an engineering of systems.

Simple examples

http:// aero.uvigo.es
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Standard nations and Internaciones of
Engineering of Systems in Aerospace projects

Study of the most used standards in:
aerial Systems
spatial Systems
common Points

Application to national and international projects
of Engineering of Systems.

Examples:
aerial System: commercial aerial navigation
spatial System: nano-hammer satellites

Introduction Basic concepts of aerial navigation
and communications

Direction finding Principles
Applications

VOR Principle of operation
Description
Use

DME/TACAN Principle of operation
Description
Use

ILS Principle of operation
Description
Use

Primary radar Principle of operation
Description
Use

Secondary radar Principle of operation
Description
Use

GPS Principle of operation
Description
Use

Augmented reality systems Principle of operation
Description
Use

Planning
 Class hours Hours outside the

classroom
Total hours

Lecturing 30 75 105
Laboratory practical 20 22 42
Problem and/or exercise solving 3 0 3
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies
 Description
Lecturing Lecture with help of blackboard and computer. These lectures treat about the theory of the subject.

With this methodology work the competitions CG1, CG4, CB3, CB5, CE19, CT8 and CT5.
This is a grupal activity.

Laboratory practical Use of simulators of systems of communications and/or navigation.
Use of basic tools in the engineering of systems.
With this methodology work the competitions CG1, CG4, CB3, CE19, CT2, CT4, CT5, CT6, CT11 and
CT13.
It is a grupal.activity.

Personalized assistance
Methodologies Description
Lecturing Students can use tutorization time at professor's office. Tutorization timetable is published at faculty's

web page at course start.
Laboratory practical In the practices of laboratory the student can ask professor to resolve doubts. Beside, the students

can make use of tutorization timeat professor's office. The schedule for tutorization at professor's
office established at the start of course and it is published at faculty's web page.

Assessment
 Description Qualification Training and Learning

Results
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Laboratory
practical

(*)Preguntas de o profesor sobre a marcha e avaliación de o traballo
de laboratorio.

20 A5 B1
B4

C19 D4
D5
D6
D8
D13

Problem and/or
exercise solving

(*)Exame de resolución de problemas e/ou preguntas breves sobre a
materia explicada en as clases magistrales.
Faranse dous exames de avaliación continua durante o curso: un a
metade de curso en o que se preguntará polo que se deu ata o
momento. O peso de este exame será de 40% de a nota final.
Para os alumnos que obteñan un 3/10 ou máis haberá un segundo
exame antes de acabar o curso con un 40% de peso e as mesmas
condicións que o anterior.
Si o alumno non obtivo máis de 3/10 en os dous exames, con unha
media superior a 5/10 ou ben desexe mellorar nota presentándose
ao final, poderá facelo en o día fixado por a escola para os exames
de a asignatura.

80 A3
A5

B1
B4

C19 D4
D5
D8

Other comments on the Evaluation

In the case that a student failed more than 20% of practice sessions, he / she will not be able to pass the subject by
continuous evaluation. The second edition of the minutes will evaluate the whole subject. In the case that he / she prefers
and has done laboratory practices and obtained more than a 3/10 in them, the student can do only the theoretical part. This
theoretical part weighs 80% of the mark, the other 20% will be the mark obtained during the course. If the student has not
practiced, they may be asked in a written exam or in the laboratory, weighing the mark of practices by 20% and the theory
of 80%. Students who officially resign to the continuous assessment, the mark obtained in a corresponding exam will
represent 100% of the qualification. The evaluation test calendar officially approved by the EEAE Center Board is published
on the website http://aero.uvigo.es/gl/docencia/exames

Sources of information
Basic Bibliography
Alexander V. NebylovJoseph Watson, Aerospace Navigation Systems, 1, WIley, 2016
ETSIA/EUITA/EIAE, Sistemas y Equipos electrónicos para la navegación aérea, 1, ETSIA/EUITA/EIAE,
Complementary Bibliography
NASA, System engineering handbook, Rev. 1,
Benjamin S. Blanchard, SYSTEM ENGINEERING MANAGEMENT, 5, Wiley, 2016

Recommendations
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IDENTIFYING DATA
Aerorreactores e motores alternativos aeronáuticos
Subject Aerorreactores e

motores
alternativos
aeronáuticos

     

Code O07G410V01931      
Study
programme

Grao en Enxeñaría
Aeroespacial

     

Descriptors ECTS Credits   Choose Year Quadmester
 6   Optional 3 1c
Teaching
language

Castelán
Galego

     

Department Enxeñaría mecánica, máquinas e motores térmicos e fluídos
Coordinator García Seoane, Santiago
Lecturers
E-mail
Web http://aero.uvigo.es
General
description

Coñecemento básico do funcionamento dos sistemas de propulsión empregados na industria aeroespacial.

Competencias
Code 
A2 Que os estudantes saiban aplicar os seus coñecementos ao seu traballo ou vocación dunha forma profesional e posúan

as competencias que adoitan demostrarse por medio da elaboración e defensa de argumentos e a resolución de
problemas dentro da súa área de estudo

A3 Que os estudantes teñan a capacidade de reunir e interpretar datos relevantes (normalmente dentro da súa área de
estudo) para emitir xuízos que inclúan unha reflexión sobre temas relevantes de índole social, científica ou ética

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

B1 Capacidade para o deseño, desenvolvemento e xestión no ámbito da enxeñaría aeronáutica que teñan por obxecto, de
acordo cos coñecementos adquiridos segundo o establecido no apartado 5 da orde CIN/308/2009, os vehículos
aeroespaciais, os sistemas de propulsión aeroespacial, os materiais aeroespaciais, as infraestruturas aeroportuarias, as
infraestruturas de *aeronavegación e calquera sistema de xestión do espazo, do tráfico e do transporte aéreo.

B7 Capacidade de analizar e valorar o impacto social e medioambiental das solucións técnicas.
C21 Coñecemento adecuado e aplicado á Enxeñaría de: Os fundamentos de sustentabilidade, mantenibilidad e

operatividade dos vehículos aeroespaciais.
C23 Coñecemento adecuado e aplicado á Enxeñaría de: Os fenómenos físicos do voo, as súas cualidades e o seu control, as

forzas aerodinámicas, e propulsivas, as actuacións, a estabilidade.
D3 Capacidade de comunicación oral e escrita na lingua nativa
D4 Capacidade de aprendizaxe autónoma e xestión da información
D6 Capacidade de comunicación interpersoal
D8 Capacidade de razoamento crítico e autocrítico
D11 Ter motivación pola calidade con sensibilidade cara a temas do ámbito dos estudos
D13 Sustentabilidade e compromiso ambiental. Uso equitativo, responsable e eficiente dos recursos

Resultados de aprendizaxe
Expected results from this subject Training and Learning

Results

http://aero.uvigo.es
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- Coñecer as necesidades propulsivas das aeronaves.
- Coñecer empúxelos e resistencias relacionados cos aerorreactores.
- Coñecer e cuantificar de forma aplicada o proceso de combustión dos aerorreactres e o
rendemento da combustión.
- Saber realizar un balance enerxético diferenciando e calculando os rendementos involucrados.
- Saber resolver problemas relacionados co cálculo dos ciclos termodinámicos e as características
dos aerorreactores; así como o efecto das características e calidade dos compoñentes.
- Coñecer os diferentes aerorreactores e saber obter os sistemas óptimos baixo o punto de vista de
propulsivo.
- Dimensionar os compoñentes que interveñen en sistema propulsivo.
- Utilizar ferramentas informáticas de cálculo de actuacións de aerorreactores
- Coñecer o efecto das condicións de voo: velocidade e altitude no funcionamento dos
aerorreactores
- Coñecer os problemas ambientais dos aerorreactores e as súas posibles solucións
- Redactar informes técnicos e facer exposicións orais técnicas relacionadas co anterior
- Resolver problemas derivados do ámbito da materia de forma autónoma e en colaboración con
outro
- Coñecemento, comprensión, aplicación, análise e síntese da influencia de parámetros de
operación e deseño sobre as actuacións dos motores alternativos aeronáuticos e os seus sistemas
- Coñecemento dos aspectos máis destacados dos ensaios dos motores alternativos

A2
A3
A5

B1
B7

C21
C23

D3
D4
D6
D8
D11
D13

Contidos
Topic  
- Necesidades propulsivas das aeronaves
- Análises do ciclo dun aerorreator
- Aplicación das ecuacións integrais da Mecánica
de Fluídos aos Aerorreactores: continuidade:
gasto másico; Cantidade de movemento:
empuxes e resistencias; Enerxía: rendementos
- Comportamento motor e propulsor dos
aerorreactores.
- Turbohélices e a súa optimización
- Turbofanes e a súa optimización; turbofanes de
fluxo mesturado; turbofanes avanzados
- Sistemas incrementadores de empuxe
- Turbinas de gas
- Actuacións de compoñentes
- Actuacións de aerorreactores
- Problemas ambientais derivados do
funcionamento dos aerorreactores.
- Elementos construtivos do motor alternativo.
- Ciclos
- Renovación de carga
- Alimentación de combustible.
- Combustión
- Sobrealimentación
- Turboalimentación
- Actuacións

Planificación
 Class hours Hours outside the

classroom
Total hours

Prácticas de laboratorio 20 0 20
Estudo previo 0 89.5 89.5
Lección maxistral 30 0 30
Exame de preguntas obxectivas 2.5 0 2.5
Informe de prácticas 0 8 8
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxía docente
 Description
Prácticas de laboratorio Prácticas informáticas, saídas de estudo e prácticas de laboratorio
Estudo previo Preparación para o seguimento da materia, procura de información e preparación das probas de

avaliación.
Lección maxistral Docencia en aula con apoio audiovisual

Atención personalizada
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Tests Description
Exame de preguntas obxectivas
Informe de prácticas

Avaliación
 Description QualificationTraining and Learning Results
Exame de preguntas obxectivas (*)Examen de preguntas cortas y solución de

problemas
90 A2

A3
A5

B1
B7

C21
C23

D3
D4
D8
D11
D13

Informe de prácticas (*)Informe de las prácticas 10 A2
A3
A5

B1
B7

C21
C23

D3
D4
D6
D8
D11
D13

Other comments on the Evaluation

Para superar a materia na avaliación da 1ª edición da acta e na 2ª edición da acta requerirase obter una calificación superior
a 5 puntos sobre 10 na valoración conxunta da avaliación continua durante o desenvolvemento das clases e o examen da
data oficial.  A cualificación final obterase de acordo ás porcentaxes indicadas.

O calendario de probas de avaliación aprobado oficialmente por la Xunta de Centro da EEAE publícase na web

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

A duración máxima do examen será de 3 horas se non hai interrupción ou de 5 horas se hai unha pausa intermedia (sendo 3
horas máximo para cada parte).

Estudantes que renuncien oficialmente á avaliación continua: a nota será obtida nun exame correspondente que
representará o 100% da cualificación. Este examen poderá constar dunha parte a realizar en aula informática e/ou
laboratorio cunha cualificación que representará o 30% da cualificación total.

Bibliografía. Fontes de información
Basic Bibliography
Caludio Mataix, Turbomaquinas Termicas, Dossat Ediciones, 2011
Francisco Payri y Jose María Desantes, Motores de combustión interna alternativos, Editorial Reverte, 2011
BORJA GALMÉS BELMONTE, Motores de reacción y turbinas de gas, Ediciones Paraninfo, 2015
Complementary Bibliography
Jack D. Mattingly, Elements of Propulsion: Gas Turbines and Rockets, AIAA Education Series, 2006
Oates, Gordon C, Aerothermodynamics of gas turbine and rocket propulsion, AIAA education series, 1997

Recomendacións

Subjects that it is recommended to have taken before
Física: Física I/O07G410V01103
Física: Física II/O07G410V01202
Química: Química/O07G410V01203
Tecnoloxía aeroespacial/O07G410V01205
Mecánica de fluídos/O07G410V01402
Termodinámica/O07G410V01303

https://secretaria.uvigo.gal/docnet-nuevo/docencia/responsable_ensenyament/
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IDENTIFYING DATA
Deseño mecánico, MEF e vibracións
Subject Deseño mecánico,

MEF e vibracións
     

Code O07G410V01932      
Study
programme

Grao en Enxeñaría
Aeroespacial

     

Descriptors ECTS Credits   Choose Year Quadmester
 9   Optional 3 2c
Teaching
language

Castelán      

Department Enxeñaría mecánica, máquinas e motores térmicos e fluídos
Coordinator Losada Beltrán, José Manuel
Lecturers Losada Beltrán, José Manuel
E-mail jlosada@uvigo.es
Web http://aero.uvigo.es
General
description

Esta materia introduce ao deseño mecánico, o método de elementos finitos e o estudo das vibracións.

Competencias
Code 
A2 Que os estudantes saiban aplicar os seus coñecementos ao seu traballo ou vocación dunha forma profesional e posúan

as competencias que adoitan demostrarse por medio da elaboración e defensa de argumentos e a resolución de
problemas dentro da súa área de estudo

A3 Que os estudantes teñan a capacidade de reunir e interpretar datos relevantes (normalmente dentro da súa área de
estudo) para emitir xuízos que inclúan unha reflexión sobre temas relevantes de índole social, científica ou ética

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

B1 Capacidade para o deseño, desenvolvemento e xestión no ámbito da enxeñaría aeronáutica que teñan por obxecto, de
acordo cos coñecementos adquiridos segundo o establecido no apartado 5 da orde CIN/308/2009, os vehículos
aeroespaciais, os sistemas de propulsión aeroespacial, os materiais aeroespaciais, as infraestruturas aeroportuarias, as
infraestruturas de *aeronavegación e calquera sistema de xestión do espazo, do tráfico e do transporte aéreo.

B2 Planificación, redacción, dirección e xestión de proxectos, cálculo e fabricación no ámbito da enxeñaría aeronáutica que
teñan por obxecto, de acordo cos coñecementos adquiridos segundo o establecido no apartado 5 da orde
CIN/308/2009, os vehículos aeroespaciais, os sistemas de propulsión aeroespacial, os materiais aeroespaciais, as
infraestruturas aeroportuarias, as infraestruturas de aeronavegación e calquera sistema de xestión do espazo, do
tráfico e do transporte aéreo.

C20 Coñecemento adecuado e aplicado á Enxeñaría de: A mecánica de fractura do medio continuo e as formulacións
dinámicas, de fatiga de inestabilidade estrutural e de aeroelasticidad.

C22 Coñecemento adecuado e aplicado á Enxeñaría de: Os fundamentos da mecánica de fluídos que describen o fluxo en
todos os réximes, para determinar as distribucións de presións e as forzas sobre as aeronaves.

C25 Coñecemento adecuado e aplicado á Enxeñaría de: os métodos de cálculo de deseño e proxecto aeronáutico; o uso da
experimentación aerodinámica e dos parámetros máis significativos na aplicación teórica; o manexo das técnicas
experimentais, equipamento e instrumentos de medida propios da disciplina; a simulación, deseño, análise e
interpretación de experimentación e operacións en voo; os sistemas de mantemento e certificación de aeronaves.

D3 Capacidade de comunicación oral e escrita na lingua nativa
D4 Capacidade de aprendizaxe autónoma e xestión da información
D5 Capacidade de resolución de problemas e toma de decisións
D6 Capacidade de comunicación interpersoal
D8 Capacidade de razoamento crítico e autocrítico
D11 Ter motivación pola calidade con sensibilidade cara a temas do ámbito dos estudos

Resultados de aprendizaxe
Expected results from this subject Training and Learning

Results
Coñecemento, comprensión e aplicación de elementos mecánicos. A2

A3
A5

B1
B2

C20
C22
C25

D3
D4
D5
D6
D8
D11

http://aero.uvigo.es
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Coñecemento dos aspectos máis destacados das calidades dos Sistemas mecánicos: modos de
fallo e fiabilidade.

A2
A3
A5

B1
B2

C20
C22
C25

D3
D4
D5
D6
D8
D11

Capacidade para identificar e resolver problemas mecánicos. A2
A3
A5

B1
B2

C20
C22
C25

D3
D4
D5
D6
D8
D11

Comprensión do método dos elementos finitos. A2
A3
A5

B1
B2

C20
C22
C25

D3
D4
D5
D6
D8
D11

Resolución de problemas relativamente complexos en mecánica de medios continuos mediante a
selección do modelo de comportamento e da formulación adecuada para o mesmo.

A2
A3
A5

B1
B2

C20
C22
C25

D3
D4
D5
D6
D8
D11

Coñecemento, comprensión, aplicación, análise e síntese dos métodos aplicados ao estudo da
resposta de aeronaves fronte a cargas non estacionarias.

A2
A3
A5

B1
B2

C20
C22
C25

D3
D4
D5
D6
D8
D11

Coñecemento, comprensión, aplicación, análise e síntese dos sistemas vibratorios dun grao de
liberdade, de múltiples graos de liberdade e continuos.

A2
A3
A5

B1
B2

C20
C22
C25

D3
D4
D5
D6
D8
D11

Coñecemento, comprensión, aplicación, análise e síntese dos métodos aproximados de cálculo
para os sistemas continuos.

A2
A3
A5

B1
B2

C20
C22
C25

D3
D4
D5
D6
D8
D11

Contidos
Topic  
FUNDAMENTOS DO DESEÑO MECANICO -INTRODUCIÓN.DEFINICIÓN DE MAQUINA, MECANISMO E CADEA

CINEMÁTICA.ESAQUEMATIZACIÓN,
MODELIZACIÓN E SIMBOLOXÍA. SÍNTESE ESTRUTURAL E
DIMENSIONAL.PARES CINEMATICOS.ECUACIÓNS DE LIGADURA.GRAOS DE
LIBERDADE.

-ANALISIS DE CARGA E ESFORZO
ESFORZO.CIRCULO DE MOHOR
ESFORZO PLANO
ESFURZO UNIFORMEMENTE DISTRIBUÍDO
ESFORZOS NORMAIS PARA VIGAS EN FLEXIÓN.VIGAS CURVAS.
ESFORZOS DE CONTACTO.

ANALISIS DA VIBRACIÓN -FUNDAMENTOS.
-VIBRACIÓNS LONGITUDINALES E TORSIONALES:1,2 G.L.
APLICACIÓNS TÉCNICAS DOS SISTEMAS DE 1 E 2 G.L.
-VIBRACIÓNS DE N G.L.
-ANALISIS MODAL.
-RESPOSTA A EXCITACIÓNS DINAMICAS XERAIS.
-ANALISIS DE FOURIER E RESPOSTA NA FRECUENCIA.
-MEDIDA DA VIBRACION.
-SISTEMAS CONTINUOS.VIBRACIÓNS LONGITUDINALES, TORSIONALES E
TRANSVERSAIS.DETERMINACION DAS PULSACIONES PROPIAS
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VIBRACION ALEATORIA -ESCITACIONES NON DETERMINISTICAS.
-PROPIEDADES ESTADISTICAS.
-CORRELACION.
-DENSIDADE DE POTENCIA EXPECTRAL.
-RESPOSTA DUN SISTEMA.
-DEFORMACIÓN EFICAZ.
-DESEÑO MECÁNICO

DESEÑO, CONTROL E MANTEMENTO BASEADO NA
VIBRACION

-EXCITACIÓNS DETERMINÍSTICAS
-EXCITACIÓNS NON DETERMINÍSTICAS
-FONTES DE VIBRACIÓN.
-ELIMINACIÓN DA VIBRACIÓN.
-REDUCIÓN DA TRANSMISIBILIDAD.
-ABSORBEDORES DINÁMICOS.
-ENXEÑARÍA DO EQUILIBRADO.FUNDAMENTOS DO EQUILIBRADO ESTÁTICO
E DINÁMICO.
-MÉTODOS ESPECTRALES.
-MÉTODOS ESTATÍSTICOS.
-MANTEMENTO PREDICTIVO.

METODO DOS ELEMENTOS FINITOS -FUNDAMENTOS.
-GEOMETRIA DO ELEMENTO
-COORDENADAS NODALES.
-ECUACIÓNS E DEFINICION DE ELEMENTOS.
-CONECTIVIDAD ENTRE ELEMENTOS.
-GENERACION DE MALLA.
-IMPOSICION DE LIGADURAS.
-DETERMINACION DA MATRIZ INERCIA, ELASTICA E AMORTIGUAMIENTO.
-ANALISIS DA VIBRACION.

Planificación
 Class hours Hours outside the

classroom
Total hours

Lección maxistral 39 26 65
Prácticas de laboratorio 40 120 160
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxía docente
 Description
Lección maxistral CLASE MAXISTRAL NA QUE SE EXPOÑEN Os CONTIDOS TEORICOS-PRACTICOS POR MEDIOS

TRADICIONAIS (LOUSA) E RECURSOS MULTIMEDIA.
Prácticas de laboratorio REALIZACION DE TAREFAS PRACTICAS EN LABORATORIO DOCENTE

Atención personalizada
Methodologies Description
Lección maxistral leccións maxistrais
Prácticas de laboratorio exercicios dos contidos

Avaliación
 Description Qualification Training and Learning

Results
Lección maxistral AVALIACIÓN DOS COÑECEMENTOS ADQUIRDOS MEDIANTE UN

EXAME TEÓRICO-PRÁCTICO
70 A2

A3
A5

B1
B2

C20
C22
C25

D3
D4
D5
D6
D8
D11

Prácticas de
laboratorio

AVALÍASE A REALIZACIÓN DAS MEMORIAS DE PRÁCTÍCAS
REALIZADAS NO CURSO.

30 A2
A3
A5

B1
B2

C20
C22
C25

D3
D4
D5
D6
D8
D11

Other comments on the Evaluation

A MATERIA SE APROBA SE SE OBTEN UNHA CUALIFICACIÓN IGUAL OU MAIOR QUE UN CINCO COMO NOTA FINAL, DA
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SEGUINTE FORMA:

1.- A ASISTENCIA AO LABORATORIO, AS MEMORIAS DE CADA PRÁCTICA E TRABALLOS TUTELADOS TERÁN UNHA
VALORACIÓN  DE 3 PUNTOS DA NOTA FINAL, ESTA CALIFICACION SE CONSERVA NA SEGUNDA EDICIÓN DA ACTA.

2.- O EXAME FINAL TERÁ UNHA VALORACIÓN  DE 7 PUNTOS NA NOTA FINAL.

No caso de non asistentes, o 100% da nota corresponderá a un exame final no que se avaliarán as competencias da
materia.

Compromiso ético:

Se espera que o alumnado exhiba un comportamento ético axeitado. No caso de detectar un compartamento non ético
(copia, plaxio, uso de dispositivos electrónicos non autorizados e outros) considerarase que o estudante non cumpre os
requisitos necesarios para superar a materia. Neste caso, suspenderase a cualificación global no curso académico actual (0).

O calendario de probas de avaliación aprobado oficialmente pola Xunta de Centro da EEAE atópase publicado na páxina web
http://aero.uvigo.es/gl/docencia/exames

Bibliografía. Fontes de información
Basic Bibliography
SHIGLEY, DISEÑO EN INGENIERIA MECANICA, OCTAVA, McGrawHill, 2008
SINGERESU S. RAO, VIBRACIONES MECANICAS, QUINTA, PEARSON, 2012
Complementary Bibliography

Recomendacións

Subjects that it is recommended to have taken before
Expresión gráfica: Expresión gráfica/O07G410V01105
Física: Física II/O07G410V01202
Informática: Informática/O07G410V01104
Matemáticas: Cálculo II/O07G410V01201
Ciencia e tecnoloxía dos materiais/O07G410V01304
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IDENTIFYING DATA
Aerospace Vehicles
Subject Aerospace

Vehicles
     

Code O07G410V01933      
Study
programme

(*)Grao en
Enxeñaría
Aeroespacial

     

Descriptors ECTS Credits   Choose Year Quadmester
 6   Optional 3rd 2nd
Teaching
language

#EnglishFriendly
Spanish
Galician

     

Department
Coordinator Ulloa Sande, Carlos
Lecturers Ulloa Sande, Carlos
E-mail carlos.ulloa@uvigo.es
Web http://aero.uvigo.es
General
description

The space vehicles operate in a very different environment than the earth. This environment is critical when
defining the design requirements of the space vehicles.
In addition to the space environment, it is under the scope of this subject the study of the necessary concepts
of orbital mechanics for the understanding of the main application orbits, maneuvers and perturbations of the
space vehicles.
Main subsystems of a space vehicle are studied, as well, with special attention to the subsystem of thermal
control and the subsystem of attitude control.
Labs are included using specific material and simulation software of mission analysis.
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.

Competencies
Code 
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

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

B1 Capabiliity for design, development and management in the field of aeronautical engineering (in according with what is
established in section 5 of order CIN / 308/2009), aerospace vehicles, aerospace propulsion systems, aerospace
materials , airport infrastructures, air navigation infrastructures and space management, air traffic and transport
management systems.

B6 Capability to participate in flight testing programs for take-off and landing distances, ascent speeds, loss speeds,
maneuverability and landing capacities.

C24 Appropriate knowledge applied to engineering: systems of aircrafts and automatic systems of flight control of the
aerospace vehicles.

D3 Capability of oral and written communication in native lenguage
D4 Capability of autonomous learning and information management
D6 Capabiliity for interpersonal communication
D11 Show motivation for quality with sensitivity towards subjects within the scope of the studies
D13 Sustainability and environmental commitment. Equitable, responsible and efficient use of resources

Learning outcomes
Expected results from this subject Training and Learning

Results
- Knowledge, understanding, application and analysis of the basic configurations, subsystems and
missions of the space vehicles
- Capacity for the analysis of the mission, of the type of law of guided and space path
- Knowledge, understanding, application and analysis of the thermal control of the space vehicle
- Knowledge, understanding, application and analysis of control of attitude and orbit of the space
vehicle
- Knowledge and understanding of the system of essays and of the support of earth of the space
vehicle

A2
A3
A5

B1
B6

C24 D3
D4
D6
D11
D13

Contents

http://aero.uvigo.es
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Topic  
BLOCK 1: Introduction Lesson 1.1: Brief historical review.

Lesson 1.2: Classification of space vehicles
Lesson 1.3: Types of subsystems of space vehicles
Lesson 1.4: The solar system.
Lesson 1.5: The space and planetary surroundings.

BLOCK 2: Orbital Mechanics Lesson 2.1: Systems of reference and time. Time laws and orbital
elements
Lesson 2.2: The two-body problem
Lesson 2.3: you Trace, coverage and visibility
Lesson 2.4: Perturbations
Lesson 2.5: Types of orbits
Lesson 2.6: The three-body problem

BLOCK 3: Analysis of mission Lesson 3.1: space Maneuvers
Lesson 3.2: Geocentric missions
Lesson 3.3: Lunar and interplanetary missions

BLOCK 4: Subsystems Lesson 4.1: Propulsion systems and launch vehicles
Lesson 4.2: Space vehicles structures
Lesson 4.3: System of attitude control
Lesson 4.4: System of thermal control
Lesson 4.5: Electrical , communications, commando and telemetry
systems
Lesson 4.6: Ground segment
Lesson 4.7: Laboratory tests

Planning
 Class hours Hours outside the

classroom
Total hours

Lecturing 28 0 28
Laboratory practical 12 0 12
Seminars 0 2 2
Previous studies 0 79.5 79.5
Objective questions exam 2.5 0 2.5
Practices report 0 6 6
Essay 10 10 20
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies
 Description
Lecturing Classroom lecture
Laboratory practical Practicum with different subsystems of space vehicles

Practicum of simulation of analysis of mission
Essays and reports about space vehicles

Seminars Tutorials in small groups
Previous studies Autonomous work

Personalized assistance
Methodologies Description
Seminars Tutorials in small groups.

Assessment
 Description Qualification Training and Learning

Results
Objective questions
exam

Partial examination of short questions and problems (20%)

final Examination of short questions and problems (50%)

70 A2
A3
A5

B1
B6

C24 D3
D4
D11
D13

Practices report Report of the laboratory practices 10 A2
A3
A5

B1
B6

C24 D3
D4
D6
D11
D13
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Essay Reports and presentations of essays and assignment proposed
along the course during the practicum sessions

20 A2
A3
A5

B1
B6

C24 D3
D4
D6
D11
D13

Other comments on the Evaluation

To pass the subject in in the first and second exam calls it is necessary to obtain an average grade of 5 points over 10 in the
required evaluation of ongoing assessment during the year and official exam (scheduled by school). The final grade is
computed using the percentages indicated. The calendar of evaluation tests is approved officially by the Board of the EEAE
School and it is uploaded to the webiste:  http://aero.uvigo.es/gl/docencia/exames 

It will be mandatory to take the extraordinary exam of all the contents of the subject, which will be 100% of the grade, in the
following cases:

- The non-execution or delivery of any of the previous points.

- Obtain a grade below 4 points out of 10 in the final continuous assessment exam.

The maximum length of the tests is 3 hours if there is not interruption or 5 hours if there is an intermediate pause (with 3
hours as maximum time for each part). 

Students that resign officially to the ongoing assessment: the grade obtained in a corresponding test which is represents
100% of assessment. This test could have a part to be made in computer classroom and/or laboratory representing 10% of
the final grade.

Sources of information
Basic Bibliography
H.D. Curtis, Orbital Mechanics for Engineering Students, ELSEVIER, 2014
P. Fortescue, Spacecraft Systems Engineering, 4, Wiley, 2011
M.D. Griffin y J.R. French, Space Vehicle Design, AIAA Education Series, 2004
Charles Brown, Elements of Spacecraft design, AIAA Education Series, 2002
Complementary Bibliography
Bong Wie, Space vehicle Dynamics and Control., AIAA Education Series, 1998
R. Karam, Satellite Thermal Control for Systems Engineers, AIAA Education Series, 1998

Recommendations

Subjects that it is recommended to have taken before
Physics: Physics I/O07G410V01103
Physics: Physics II/O07G410V01202
Aerospace technology/O07G410V01205
Classical mechanics/O07G410V01305
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IDENTIFYING DATA
Numerical calculation
Subject Numerical

calculation
     

Code O07G410V01941      
Study
programme

(*)Grao en
Enxeñaría
Aeroespacial

     

Descriptors ECTS Credits   Choose Year Quadmester
 6   Optional 3rd 1st
Teaching
language

#EnglishFriendly
Spanish
Galician

     

Department
Coordinator Cid Iglesias, María Begoña
Lecturers Cid Iglesias, María Begoña
E-mail bego@uvigo.es
Web http://aero.uvigo.es
General
description

The objective of this subject is that the students know and master different techniques and methods necessary
for other subjects as well as for professional practice: the main numerical methods to solve large linear and
non-linear systems, initial value and contour problems and the application of the finite element method.

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.

Competencies
Code 
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

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

B2 Planning, documentation, project management, calculation and manufacturing in the field of aeronautical engineering
(in accordance with what is established in section 5 of order CIN / 308/2009), aerospace vehicles, propulsion systems,
aerospace materials, airport infrastructures, air navigation infrastructures and space management, air traffic and
transport management systems.

C32 Appropriate knowledge applied to engineering: methods of calculation and development of materials and defence
systems; management of experimental techniques, equipment and measuring instruments; numerical simulation of the
most significant physical-mathematical processes; inspection, quality control and fault detection techniques; their most
appropriate methods and repair techniques.

D3 Capability of oral and written communication in native lenguage
D4 Capability of autonomous learning and information management
D5 Capability to solve problems and draw decisions
D6 Capabiliity for interpersonal communication
D8 Capabiliity for critical and self-critical reasoning
D11 Show motivation for quality with sensitivity towards subjects within the scope of the studies

Learning outcomes
Expected results from this subject Training and Learning

Results
LO1: Knowledge, understanding and application of numerical methods for solving typical
Aerospace Technology models and problems.

A2
A3
A5

B2 C32 D3
D4
D5
D6
D8
D11

LO2: Know and use a numerical simulation software tool that uses the finite element method. A2
A3
A5

B2 C32 D3
D4
D5
D6
D8
D11

http://aero.uvigo.es
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Contents
Topic  
Numerical resolution of big linear systems and
non-linear systems

1. Direct methods
2. Methods iterativos.
3. Preconditioners.
4. Methods based in descent algorithms.
5. Methods for non-linear systems.

Methods for initial value and boundary value
problems

1. Methods for initial value problems
2. Systems of ordinary differential equations.
3. Methods for boundary value problems.

Finite difference method for partial differential
equations

1. FDM for elliptical PDE.
2. FDM for parabolic PDE.
3. FDM for hiperbolic PDE.

Finite element method 1. FEM in one dimension.
2. FEM in higher dimension.
3. FEM for vectorial problems.
4. FEM for evolutionary problems.

Planning
 Class hours Hours outside the

classroom
Total hours

Introductory activities 2 0 2
Lecturing 30 60 90
Problem solving 6 12 18
Autonomous problem solving 0 13.5 13.5
Computer practices 12 12 24
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
Introductory activities Activities directed to take contact and gather information on the students, as well as to present the

subject.
Lecturing The professor will expose in the theoretical classes the contents of the matter that illustrate with

numerous examples and applications. The students will have basic texts of reference for the follow-
up of the subject.

Problem solving Approach, analysis, resolution and debate of a problem or exercise related with the matter given,
so much by part of the educational as of the students. To illustrate and complete the explanation of
each lesson and to help to that the student purchase the necessary capacities.

Autonomous problem
solving

The student will have to resolve similar exercises to the realised in class to purchase the necessary
capacities.

Computer practices They will use computer tools to resolve problems and exercises and apply the knowledges obtained
in the classes of theory, and the student will have to resolve similar exercises to purchase the
necessary capacities.

Personalized assistance
Methodologies Description
Problem solving The professor will attend personally the doubts and queries of the studentes. They will attend

doubts in shape face-to-face, especially in the classes of problems and laboratory and in tutorials,
as of form no face-to-face, by the available telematic systems for the subject.

Lecturing The professor will attend personally the doubts and queries of the studentes. They will attend
doubts in shape face-to-face, especially in the classes of problems and laboratory and in tutorials,
as of form no face-to-face, by the available telematic systems for the subject.

Autonomous problem
solving

The professor will attend personally the doubts and queries of the studentes. They will attend
doubts in shape face-to-face, especially in the classes of problems and laboratory and in tutorials,
as of form no face-to-face, by the available telematic systems for the subject.

Assessment
 Description Qualification Training and Learning

Results
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Problem solving Realization in an autonomous way of a collection of problems of
each block of contents.

LO1

30 A2
A3
A5

B2 C32 D3
D4
D5
D6
D8
D11

Computer practicesAssistance and correct realisation of the practices by means of
computer programs.

RA1, RA2

20 A3
A5

B2 C32 D4
D5
D8

Essay questions
exam

Realization of a final exam in which they collect the corresponding
contents to the master sessions and to the resolution of problems.

LO1

50 A2
A3
A5

B2 C32 D3
D4
D5
D6
D8
D11

Other comments on the Evaluation

In order to pass the subject, it is necessary to complete the laboratory practices and obtain a 5 out of 10 in the final exam.

In any call it is necessary to obtain 5 points to pass the subject. The maximum duration of any exam will be 3 hours.

June-July evaluation (attendees):

The evaluation system for the second call is the same as for the first, with the grades obtained being maintained for problem
solving and/or exercises and for practices with computer programs. The exam will be marked out of 10 and will represent 50
per cent of the final qualification.

Evaluation procedure for non-attendees:

Theoretical and practical assessment: An examination to assess learning outcomes and achievement of the competencies
listed in the teacher's guide. Rating: 80%

Practical evaluation of computer practices: It is essential to perform this test to pass the subject. It will consist of a practical
examination on the topics covered in the computer practices during the course. Rating: 20%

Evaluation dates:

The dates of the final exams are published on the website of the EEAE http://aero.uvigo.es/gl/docencia/exames.

It expects that the students present a suitable ethical behaviour. In case to detect an ethical behaviour no suitable (copy,
plagiarism, utilisation of electronic devices non authorised, and others) will consider that the/the student/to does not gather
the necessary requirements to surpass the subject. In this case the global qualification in the present academic course will
be of suspense (0.0). In the case to be necessary, will be able to realise a new examination to verify the acquisition of
competitions and knowledges by part of the students involved.

It remembers the prohibition of the use of mobile devices or portable computers in exercises and practical since the Royal
decree 1791/2010, of 30 December, by which approves the Statute of the University Student, establishes in his article
13.2.d), relative to the duties of the university students, the duty of :

"Abstain of the utilisation or cooperation in fraudulent procedures in the proofs of evaluation, in the works that realise or in
official documents of the university".

Sources of information
Basic Bibliography
Burden, R.; Faires, J., Análisis Numérico, Iberoamericana,
Kreyszig, E., Advanced engineering mathematics, Wiley,
LeVeque, R.J., Finite difference methods for ordinary and partial differential equations, Siam,
Reddy, J. N., An introduction to the finite element method, McGraw-Hill,
Complementary Bibliography
Chapra, S., Canale, R., Métodos numéricos para ingenieros, McGraw-Hill,
Conde, L.; Winter,G., Métodos y algoritmos básicos del álgebra numérica, Reverté,
Grau, J. - Torres, R., Introducción a la mecánica de fluidos y transferencia de calor con COMSOL Multiphisics,
Addlink,
Quintela,P., Matemáticas en ingeniería con Matlab, Universidade de Santiago de Compostela,
Taylor, R.L.; Nithiarasu, P.; Zienkiewicz, O.C., The finite element method, Oxford,
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Recommendations

Subjects that it is recommended to have taken before
Mathematics: Linear algebra/O07G410V01102
Mathematics: Calculus I/O07G410V01101
Mathematics: Calculus II/O07G410V01201
Mathematics: Mathematical methods/O07G410V01301
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IDENTIFYING DATA
Aerospace alloys and compound materials
Subject Aerospace alloys

and compound
materials

     

Code O07G410V01942      
Study
programme

(*)Grao en
Enxeñaría
Aeroespacial

     

Descriptors ECTS Credits   Choose Year Quadmester
 9   Optional 3rd 2nd
Teaching
language

#EnglishFriendly
Spanish
Galician

     

Department
Coordinator Pena Uris, Gloria María
Lecturers Guitián Saco, María Beatriz

Pena Uris, Gloria María
E-mail gpena@uvigo.es
Web http://faitic.uvigo.es/
General
description

This subject should be considered as the continuation of Materials Science and Technology, which is taught in
the second year of the degree. In this course we will deepen in the study of the most used materials in the
aerospace industry. We will study the light materials (metallic alloys and composite materials) used in the
fuselage, wings and stabilizers, as well as the high performance alloys that are used in engines, landing gear
and other elements of high responsibility. The most relevant mechanical and surface properties for its
application will be presented. The study of union methods and the quality controls most commonly used will
also be addressed.
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.

Competencies
Code 
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

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

C11 Understand the technological benefits, the techniques of optimization of the materials and the modification of their
properties through treatments.

C19 Applied knowledge of: science and technology of materials; mechanics and thermodynamics; fluid mechanics;
aerodynamics and flight mechanics; navigation and air traffic systems; aerospace technology; theory of structures;
airborne transportation; economy and production; projects; environmental impact.

C30 Appropriate knowledge applied to engineering: technological benefits, techniques of optimization of the materials used
in the aerospace sector and the processes of treatments to modify their mechanical properties.

C32 Appropriate knowledge applied to engineering: methods of calculation and development of materials and defence
systems; management of experimental techniques, equipment and measuring instruments; numerical simulation of the
most significant physical-mathematical processes; inspection, quality control and fault detection techniques; their most
appropriate methods and repair techniques.

C33 Applied knowledge of aerodynamics, flight mechanics, air defense engineering (ballistics, missiles and air systems),
space propulsion, material science and technology, structure theory.

D3 Capability of oral and written communication in native lenguage
D4 Capability of autonomous learning and information management
D5 Capability to solve problems and draw decisions
D8 Capabiliity for critical and self-critical reasoning
D11 Show motivation for quality with sensitivity towards subjects within the scope of the studies
D13 Sustainability and environmental commitment. Equitable, responsible and efficient use of resources

Learning outcomes
Expected results from this subject Training and Learning

Results
Knowledge, understanding and application of the materials employed in the aerospace sector:
capacity to identify his differences.

A3 C11
C19
C30
C33

D4
D8
D11
D13

http://faitic.uvigo.es/
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Knowledge, understanding and application of the materials used in the aerospace sector: tools for
the determination of the behaviour and properties.

A3
A5

C11
C32
C33

D4
D5
D8
D11

Knowledge, understanding and application of the materials employed in the aerospace sector:
methods of manufacture and optimización.

A2
A3
A5

C11
C19
C32
C33

D3
D4
D5
D11
D13

Contents
Topic  
Lesson 1.- Behaviour in service of the metallic
alloys

Ductile and brittle fracture. Durability. Influence of emperature in fracture
processes. Embrittlement processes. Corrosión of metallic alloys: Type,
Factors of influence and corrosion protection methods . Welding
technologies: laser, difussion and friction stir welding.

Lesson 2.- Light alloys: Aluminium alloys.
Magensium and Berilium alloys

Introduction to aluminium alloys: Processing and heat treatments.
Wrought alloys (conventional and advanced). Cast alloys. Requirements
for aerospace applications. Problems and optimization. Physical
metallurgy, processing and properties of magnesium alloys. Effect of
allouying elements. Mg alloys for aerospace application: wrought and cats
alloys. Advanced alloys and processing technologies. Berilium alloys:
Structure and properties of Be alloys. Main aerospace applications

Lesson 3.- Very high strength steels High resistance stelels: quench and tempering steels. PH Steels. Stainless
steels. Subject 3.- Steels of very high resistance. Maraging. Steels.

Lesson 4.- Titanium Alloys Introduction to titanium alloys: physical metallurgy and processsing.
Properties of titanium alloys.Effect of alloying elements. alfa alloys; super
alfa alloys; alfa+beta alloys;quasy beta and beta alloys. Aerospace
applications. Titanium sponge.

Lesson 5.- Superallloys and special alloys. Ni and Co based Superalloys. Structural intermetallics: titanium, Ni and Fe
alluminides. Shape memory Alloys. Superplastic alloys. Aerospace
applications.

Lesson 6.- Metal Matrix Composites Geenral characteristics of MMC. Types, behaviour and aplications
Lesson 7.- Polymer Matrix Composites Fibers and Matrix: carbon fibers. Organic fibers(aramide, polyethilene),

ceramic Fibers (glass, Boron, silicon carbide, ..). Metallic fibers.
Thermoplastic matrix. Resins (epoxi, poyester, fenilic). Prepregs. Infusion
materials. Materials for sandwich cores. Structural adhesives. Surface
preparation . Properties and durability of composites.

Lesson 8.- Composite manufacturing processes Open Mold Processes: Prepegs Processes. FRP
manual procedures. Infusion Processes. Filament winding. Closed Mold
processes. Mechanizing, assembly and Joining techiques.

Lesson 9.- Materials Selection Design requirements. Materials for surfaces sustentadoras. Materials for
fuselaxes.materials for fuselages, for lifting surfaces and propulsion
systems. Integration of materials.

Lesson 10.- Quality Control and testing Raw Materials and composites. Mechanical testing od metallic and
composite materials. Non destructive testing: visual Inspection. Ultrasonic
testing (UT) . Radiographic testing (RT). Termography. Magnetic Particle
Testing (MT) and Liquid Penetrant Testing (PT) Acoustic Emission Testing
(AE). Faylure Analysis.

Planning
 Class hours Hours outside the

classroom
Total hours

Introductory activities 1 0 1
Lecturing 40 120 160
Laboratory practical 14 2.8 16.8
Problem solving 5 2.5 7.5
Case studies 4 20 24
Studies excursion 8 0 8
Objective questions exam 1.5 0 1.5
Problem and/or exercise solving 0.5 0 0.5
Presentation 0.5 3 3.5
Portfolio / dossier 0.5 1.7 2.2
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies
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 Description
Introductory activities Subject presentation. Methodoligy description and ealuation method. Groups designation
Lecturing Presentation by the professor of the fundamentals of the lesson. The student adquiered knowledge

will be assesed by means of an exam according to the official calendar published in web
http://aero.uvigo.es/gl/docencia/exame
This exam will include objective and short answer questions

Laboratory practical Activities for the practical application of the acquired knowledge. It is developed in the laboratory
and with specialized equipment. They will be evaluated through a practices report

Problem solving Resolution of problems and exercises related to the subject. Students must be able to solve
problems autonomously

Case studies The teacher makes a proposal of real cases that the student has to analyze, collect information
autonomously, individually or in groups with the guidance of the teaching staff. It will be evaluated
through a public presentation made to the rest of the students

Studies excursion Visits in small group made to any of the companies in the aeronautical sector. The student must
present a report of the visit made

Personalized assistance
Methodologies Description
Lecturing Attention that the teachers individually provide to the students to help them to solve the doubts and

difficulties they can find in understanding the contents of the subject.
Case studies Guidance given by the teacher to the student or group of students to develop the real case that was

proposed to solve
Problem solving Time in which the teacher helps the student to solve the difficulties that can be found in solving problems

and practical exercises

Assessment
 Description Qualification Training and

Learning
Results

Objective
questions exam

Written individual exam in which the student will answer solme questions related
to the subject presented in the classroom, demonstrating good understanding of
the basic concepts, ability to organize the information and to connect concepts

50 A2
A3

C32 D4
D8

Problem and/or
exercise solving

Written test done with the previous one, in which the student must proof their
ability to respond quickly, demonstrating decision-making capacity.

10 C32
C33

D5
D8

Presentation Oral exam in which the student or a group of students presents the results of the
study of a specific case that was formulated by the teachers staff. The summary
of the analysis performed, the search for information, study, etc. will be
presented on a poster session to their classmates. The information must be well
structured, documented and clearly exposed. The defense of the work will be
carried out orally, demonstrating the acquired knowledge and its communication
abiliity. They must answer the questions by the faculty and the rest of the
students

30 A2
A3
A5

D4
D5
D8
D11
D13

Portfolio /
dossier

In the portfolio, the student must present the reports or the answer to the
questions related to the laboratory practices done, as well as the study visits to
the selected companies. The quality of the information, clarity of exposition and
adjustment of the regulations, if applicable, will be assessed.

10 A3
A5

C32
C33

D5
D8
D11
D13

Other comments on the Evaluation

The examination writing that features of objective questions and short questions, realizaráse in the dates fixed in the
calendar of proofs of evaluation approved officially by the Together of Centre of the EEAE . It finds published in the page web
http://aero.uvigo.es/gl/docencia/examinations

For the evaluation corresponding to the second edition of the oficial register (June/July) those  students that had regularly
attended  to the course, will have the possibility of choosing between keeping the qualification obtained in the Presentation
and the Portfolio and take a new exam with objective questions, exercises and questions of short answer, reaching the 60%
of the marks, or renounce the qualification obtained in the continuous assesment and take an exam that will evaluate all the
course competencies, allowing to reach the 100% of the marks

Those students which have not attended the course, the evaluation will be done following the results of an exam to evaluate
all the competencies assigned to this course.

Sources of information
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Basic Bibliography
Ashby, M.; Shercliff, H.; Cebon, D., Materials. Engieneering, Science, Processing and Design, 3ª, Elsevier, B.H., 2014
Antonio Miravete, director, Materiales Compuestos, I y II, 1ª, Reverté, 2007
Complementary Bibliography
Prasad, N.E.; Wanhill, R.J.H., Editors, Aerospace MAterials and MAterial Tecnologies, vo:1,2, 1ª, Springer, 2017
Daniel Gay, Composite Materials, 3ª, CRC Press, 2015
F.C, Campbell, Manufacturing technology for Aerospace Structural Materials, 1ª, Elsevier, 2006
Augusto Javier de Santos, Análisis de Fallos en Sistemas Aeronáuticos, 1ª, Ediciones PAraninfo, 2015
Peter J. Shull, editor, Nondestructive evaluation, 1ª, CRC Taylor & Francis, 2002

Recommendations

Subjects that are recommended to be taken simultaneously
Aerodynamics and aeroelasticity/O07G410V01923
Aerospace manufacturing/O07G410V01501

Subjects that it is recommended to have taken before
Chemistry: Chemistry/O07G410V01203
Aerospace technology/O07G410V01205
Materials science and technology/O07G410V01304
Resistance of materials and resilience/O07G410V01405
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IDENTIFYING DATA
Analytic and orbital mechanics
Subject Analytic and

orbital mechanics
     

Code O07G410V01943      
Study
programme

(*)Grao en
Enxeñaría
Aeroespacial

     

Descriptors ECTS Credits   Choose Year Quadmester
 6   Optional 3rd 2nd
Teaching
language

Spanish      

Department
Coordinator Tommasini , Daniele
Lecturers Tommasini , Daniele
E-mail daniele@uvigo.es
Web http://faitic.uvigo.es/
General
description

We will study the methods of Lagrangian and Hamiltonian Analytical Mechanics, and apply them in particular
to the orbital mechanics of space vehicles.

Competencies
Code 
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

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

B6 Capability to participate in flight testing programs for take-off and landing distances, ascent speeds, loss speeds,
maneuverability and landing capacities.

C24 Appropriate knowledge applied to engineering: systems of aircrafts and automatic systems of flight control of the
aerospace vehicles.

C26 Applied knowledge of aerodynamics; mechanics and thermodynamics, flight mechanics, aircraft engineering (fixed and
rotary wings), theory of structures.

C33 Applied knowledge of aerodynamics, flight mechanics, air defense engineering (ballistics, missiles and air systems),
space propulsion, material science and technology, structure theory.

D3 Capability of oral and written communication in native lenguage
D4 Capability of autonomous learning and information management
D5 Capability to solve problems and draw decisions
D6 Capabiliity for interpersonal communication
D8 Capabiliity for critical and self-critical reasoning
D11 Show motivation for quality with sensitivity towards subjects within the scope of the studies

Learning outcomes
Expected results from this subject Training and Learning

Results
New A2

A3
A5

B6 C24
C26
C33

D3
D4
D5
D6
D8
D11

Knowledge, understanding, application, analysis and synthesis of the problems astrodinámicos
related with the movement of the centre of masses of a spatial
vehicle; in concrete, the orbits keplerianas, the real orbits conditioned by the different
perturbacións orbitales, the orbits osculatrices and the numerical methods usual in Astrodinámica

A2
A3
A5

B6 C24
C26
C33

D3
D4
D5
D6
D8
D11

Knowledge and understanding of the dynamics of attitude of the space vehicles A2
A3
A5

B6 C24
C26
C33

D3
D4
D5
D6
D8
D11

http://faitic.uvigo.es/
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Contents
Topic  
Analytical Mechanics Introduction to Lagrangian Mechanics

Introduction to Hamiltonian Mechanics
Dynamical systems: examples; linearisation; Lyapunov stability; numerical
integration

Orbital Mechanics Kepler Movement
Perturbative Forces: modeling; numerical methods for orbit determination
and orbital elements computations
Attitude Dynamics

Planning
 Class hours Hours outside the

classroom
Total hours

Problem solving 12 18 30
Computer practices 12 18 30
Lecturing 26 39 65
Essay questions exam 2.5 0 2.5
Practices report 0 22.5 22.5
*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 Solution of problems with the active participation of the students
Computer practices The teacher will explain the theory
Lecturing El docente expondrá la teoría en lecciones magistrales

Personalized assistance
Methodologies Description
Problem solving The student will participate in the process of solving problems under the supervision of the teacher.
Computer practices The student will take part in the resolution of numerical problems with the help of the teacher
Tests Description
Practices report The student will take part in the elaboration of the practice reports of the practices with the help of

the teacher

Assessment
 Description Qualification Training and Learning

Results
Problem solving Assistance and active participation in the classes of problem

solving
5 A2

A3
A5

B6 C24
C26
C33

D3
D4
D5
D6
D8
D11

Computer practices Assistance and active participation in the computer
practices

5 A2
A3
A5

B6 C24
C26
C33

D3
D4
D5
D6
D8
D11

Essay questions examExam 70 A2
A3
A5

B6 C24
C26
C33

D3
D4
D5
D6
D8
D11

Practices report Elaboration of a report describing the methodology and the
results of the computer practices

20 A2
A3
A5

B6 C24
C26
C33

D3
D4
D5
D6
D8
D11
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Other comments on the Evaluation

The students not following the continuous assessment will be evaluated only through the exam (100% in this case).

In second edition, there will be the opportunity to be evaluated only through the exam (100%) for the students who ask for
it.
The dates of the final exams are published on the website of the EEAE in the web page
http://aero.uvigo.es/gl/docencia/exames.

Sources of information
Basic Bibliography
H. Schaub, J. L. Junkins, Analytical Mechanics of Space Systems, AIAA Education Series, 2009
Howard Curtis, Orbital Mechanics for Engeneering Students 3rd Edition, 3ª, Elsevier, 2014
Oliver Montenbruck; Eberhard Gill, Satellite Orbits: Models, Methods and Applications, Springer; HAR/CDR edition
(September 2, 2011), 2011
J. E. Prussing, B. A. Conway, Orbital Mechanics, 2ª, Oxford University Press, 2012
A. E. Roy, Orbital Motion, Fourth Edition, 4ª, CRC Press,
William T. Thomson, Introduction to Space Dynamics, Dover Publications, 1985
D. A. Vallado, Fundamentals of Astrodynamics and Applications, Springer, 2007
Complementary Bibliography
D. Tommasini, Apuntes de la asignatura,
R.R. Bate, D.D. Mueller, J.E. White, Fundamentals of Astrodynamics (Dover Books on Aeronautical Engineering)
Revised ed. Edition,
P.C. Hughes, Spacecraft Attitude Dynamics, Dover Publications, 2004

Recommendations

Subjects that it is recommended to have taken before
Physics: Physics I/O07G410V01103
Computer science/O07G410V01104
Mathematics: Linear algebra/O07G410V01102
Mathematics: Calculus I/O07G410V01101
Mathematics: Calculus II/O07G410V01201
Mathematics: Mathematical methods/O07G410V01301
Classical mechanics/O07G410V01305
Numerical calculation/O07G410V01941


