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Mode of delivery
Face to Face
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Elementos internacionales

As part of Action 1, a pilot Internationalisation at Home initiative will be developed through a Collaborative 
Online International Learning (COIL) activity involving collaboration with international partner universities.
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SUMMARY

Previous knowledge and recommendations

Students are expected to have successfully completed the first-year courses Physics I and II and Mathematics I and II, as well as Advanced 
Mathematics and Thermal Engineering from the first semester of the second year.
Students with specific educational support needs should inform the Student Support and Assistance Service directly so that any necessary 
curricular adaptations can be assessed and implemented where appropriate.
 

Prerequisites

https://uvirtual.ujaen.es/srv/es/informacionacademica/tutorias
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CONTENT DESCRIPTION

Theory
IMPORTANT: The following description outlines the contents of the course. It does not constitute a timetable or a strict sequence of delivery. All 
student groups will ultimately receive the same course content.
1. Introduction to Fluid Mechanics
Introduction to the course. What is a fluid? Fluid properties. Viscosity and Newton's law of viscosity. Non-Newtonian fluids. What engineers need to 
know about fluids. Objectives and fundamental simplifications. Basic concepts. Strategies for the study of fluid mechanics.
2. Fluid Statics
Forces acting on fluids: body and surface forces. Stress tensor. Pressure and pressure fields. Fundamental equation of hydrostatics and its 
implications. Archimedes' principle. Forces on submerged surfaces. Examples and applications.
3. Fluid Kinematics
The fluid field. Pathlines, streaklines, and streamlines. Steady flow. Uniform flow.
4. Conservation Laws in Integral Form
Introduction. Conservation laws. Reynolds Transport Theorem. Continuity equation. Energy equation. Linear and angular momentum equations. 
Physical interpretation of the governing equations. Applications.
5. Dimensional Analysis and Physical Similarity
Fundamentals of dimensional analysis. Buckingham's theorem. Determination of dimensionless groups. Physical interpretation of dimensionless 
parameters. Similarity principles.
6. Flow in Pipes and Ducts
Introduction. Energy losses in internal and external flows. Head losses in pipes: empirical equations and the Darcy–Weisbach equation. Friction 
factor and its dependence on surface roughness and Reynolds number. Laminar-flow solution and the turbulent-flow problem. Equations for 
friction-factor calculation. Colebrook equation. Natural and artificial roughness. Methods for determining the friction factor in turbulent flow: 
iterative procedures, explicit correlations, and charts. Moody diagram. Minor losses and methods for their evaluation.
7. Introduction to Open-Channel Flow
Introduction and basic concepts. Dimensional analysis of the general problem. Classification of open-channel flows. Uniform flow: losses, analysis 
and design of hydraulic systems, and optimum channel sections. Varied flow: specific energy, critical depth, frictionless flow in rectangular 
channels, and hydraulic jumps. Gradually varied flow: formulation of the governing equation and basic solutions. Flow measurement devices and 
weirs.
 

Practice
Several laboratory sessions related to the course contents will be carried out, covering fluid statics (P1), conservation equations (P2), an 
introduction to CFD or aerodynamics (P3), ideal flows and flow measurement devices (P4), and head losses in pipe systems (P5).
 

TEACHING METHODOLOGIES AND FORMATIVE ACTIVITIES

Teaching methodologies
* M1 - Master classes
 * M2 - Theory exposition and general examples
 * M3 - Introductory activities
 * M4 - Conferences
 * M6R - Practical activities
 * M9R - Laboratories
 * M10R - Computer classrooms
 * M11R - Resolution of exercises
 * M12R - Presentations / exhibitions
 * M14 - Supervision of directed works
 * M15 - Seminars
 * M16 - Discussions
 * M17 - Clarification of doubts
 * M18 - Comments of individual works
 * M19 - Presentations / exhibitions
 

Training activities
ACTIVITIES
 A1 - Exhibition classes in large group: Lectures given in the classroom (4.5 ECTS). Competences: CB2R, CB3R, CB4R, CC2CT4. Methodology: 
 * M1 - Master classes
 * M2 - Theory exposition and general examples
 * M3 - Introductory activities
 * M4 - Conferences
 A2R - Small Group Classes:  Taught in the lab (1 ECTS). Competences: CC2, CT4. Methodology: 
 * M10R - Computer classrooms
 * M11R - Resolution of exercises
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* M12R - Presentations / exhibitions
 * M6R - Practical activities
 * M9R - Laboratories
 A3 - Group / individual tutoring: Taught in the classroom and also by electronic means (0.5 ECTS). Competences: CC2, CT4. Methodology: 
 * M14 - Supervision of directed works
 * M15 - Seminars
 * M16 - Discussions
 * M17 - Clarification of doubts
 * M18 - Comments of individual works
  
 

Additional information

The teaching methodology will consist of three different types of activities:

- Lectures delivered at the classroom. In these classes the concepts previously commented will be introduced and explained by the lecturer. In 
addition, exercises related to the matter studied will be also solved. The methodology used will be that indicated previously.
- Lab sessions: an overallnumber of five lab sessions of two hours each will be held, four of them at the fluid mechanics experimental lab and 
another one at the pc-lab. These will consist of a theoretical introduction, followed by the measurements acquisition by the students. The students 
will subsequently analyze the results and compare them with the theoretical concepts studied to write an individual final report of each session. The
methodology used will be that indicated previously.
- The collective mentoring sessions will consist of seminars related to the subject. There is a chance of these being delivered in Spanish. The 
methodology used will be that indicated previously.

Students with special educational needs should contact the Student Attention Service (Servicio de Atención y Ayudas al Estudiante) in order to 
receive the appropriate academic support
 

ASSESSMENT METHODOLOGY

Assesment systems (specific)

Assessment Component Assessment Criteria Assessment Instrument Weight

S1. Attendance and participation 
in face-to-face and/or online 
activities

Appropriate participation in 
classes and tutorials

Instructor observations and 
records, together with peer 
feedback where appropriate

5%

S2. Theoretical and practical 
knowledge of the subject

Demonstrated understanding of 
the theoretical and practical 
contents of the course

Exam 75%

S3. Assignments, case studies and
problem-solving exercises

Correct completion of the 
proposed tasks; clarity of 
presentation and/or oral 
exposition

Coursework submissions and/or 
presentations

10%

S4. Laboratory/fieldwork activities 
and use of ICT tools

Appropriate use of laboratory 
equipment and correct processing 
and analysis of data; assessment 
of laboratory work through a 
specific test

Laboratory assessment 10%

To obtain a final grade, students must achieve a minimum mark in the final exam and in the laboratory activities before the weighted 
average of all assessment components can be calculated.
Attendance at all laboratory sessions is compulsory. Students who do not attend all laboratory sessions will not be permitted to sit the final 
examination and, therefore, will not receive a final grade for the course.
The different assessment instruments will be used to evaluate the relevant competences, with particular emphasis on CC2 and CT4, as well as the 
associated learning outcomes.
 

SUSTAINABLE DEVELOPMENT GOALS

Sustainable Development Goals

- ODS06
- ODS07
- ODS09
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- ODS13

 
Additional information

Goal 4: Quality Education. Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all:
4.4 By 2030, substantially increase the number of young people and adults who have relevant skills, including technical and vocational skills, for 
employment, decent jobs, and entrepreneurship.
4.7 By 2030, ensure that all learners acquire the knowledge and skills needed to promote sustainable development, including through education for 
sustainable development and sustainable lifestyles, human rights, gender equality, the promotion of a culture of peace and non-violence, global 
citizenship, and appreciation of cultural diversity and of culture¿s contribution to sustainable development.
Goal 6: Clean Water and Sanitation. Ensure availability and sustainable management of water and sanitation for all:
6.4 By 2030, substantially increase water-use efficiency across all sectors and ensure sustainable withdrawals and supply of freshwater to address 
water scarcity and substantially reduce the number of people suffering from water scarcity.
Goal 7: Affordable and Clean Energy. Ensure access to affordable, reliable, sustainable, and modern energy for all:
7.b By 2030, expand infrastructure and upgrade technology for supplying modern and sustainable energy services for all in developing countries, 
particularly least developed countries, small island developing States, and landlocked developing countries, in accordance with their respective 
programmes of support.
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.

COMPETENCES / LEARNING AND TRAINING OUTCOMES

The course is part of the subject area "Ingeniería térmica y de fluídos", the successful completion of which certifies 
that the following competences or learning and training outcomes have been acquired:

Kind Code Description
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Core competences CB4 That students can transmit information, ideas, problems and 
solutions to both specialized and non-specialized audiences.

Cross-cutting competences 135ACT4 Capacity to apply new technologies including information and 
communication technologies.

Core competences CB3 That students have the ability to gather and interpret relevant 
data (usually within their area of study) to make judgments 
that include reflection on relevant social, scientific or ethical 
issues.

Core competences CB2 That students know how to apply their knowledge to their 
work or vocation in a professional manner and possess the 
competences usually demonstrated through the development 
and defense of arguments and problem solving within their 
area of study.

STUDENTS WITH SPECIFIC NEEDS FOR EDUCATIONAL SUPPORT

Students with disabilities and/or Specific Needs for Educational Support (NEAE) may contact the Diversity Unit and 
the Student Support and Grants Service to receive the necessary guidance and advice:
 https://www.ujaen.es/gobierno/vicigualdad/unidad-de-diversidad/alumnado-con-discapacidad-yo-neae

CONTINGENCY PLAN

The University of Jaén has established a unified regulatory framework to guarantee the continuity of the educational 
service and the safety of the university community in the event of an emergency scenario being activated (health, 
natural, or specific):

https://www.ujaen.es/gobierno/vicestudios/sites/gobierno_vicestudios/files/uploads/calidad-
ensenanzas/resolucion_vicensenanzas_plan%20de%20contingencia.pdf

CLAUSES

Data protection for session recording
Data controller: University of Jaén, Paraje Las Lagunillas, s/n; Tel. 953 212121; www.ujaen.es

Data Protection Officer (DPO): TELEFÓNICA, S.A.U.; Email: dpo@ujaen.es

Purpose of processing: To manage the appropriate recording of teaching sessions with the aim of enabling teaching 
in a multimodal and/or distance learning scenario.

Retention period: Images will be retained for the periods legally provided for in current regulations.

Lawful basis: Data are processed based on compliance with legal obligations (Organic Law 6/2001, of December 21, 
on Universities) and the consent granted by ticking the box provided for this purpose.

Data recipients (disclosures or transfers): Anyone who is going to access the different learning modalities.

Rights: You may exercise the rights of Access, Rectification, Erasure, Portability, Restriction of processing, Deletion 
or, where applicable, Objection. To exercise these rights, you must submit a written request to the address indicated 
above, addressed to the

Information, Registry and Electronic Administration Service of the University of Jaén, or by email to the provided 
email address.

You must specify which of these rights you request to be fulfilled and, in turn, it must be accompanied by a 
photocopy of your ID card or equivalent identification document. If acting through a representative, whether legal or 
voluntary, you must also provide a document certifying such representation and their identification document. 
Furthermore, should you consider your right to personal data protection to have been breached, you may lodge a 

https://www.ujaen.es/gobierno/vicigualdad/unidad-de-diversidad/alumnado-con-discapacidad-yo-neae
https://www.ujaen.es/gobierno/vicestudios/sites/gobierno_vicestudios/files/uploads/calidad-ensenanzas/resolucion_vicensenanzas_plan%20de%20contingencia.pdf
https://www.ujaen.es/gobierno/vicestudios/sites/gobierno_vicestudios/files/uploads/calidad-ensenanzas/resolucion_vicensenanzas_plan%20de%20contingencia.pdf
file:/oracle/ora12as/productWLSE_12.2.1.4.0/user_projects/domains/WLSEDomain1/www.ujaen.es
mailto:dpo@ujaen.es
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complaint with the Transparency and Data Protection Council of Andalusia www.ctpdandalucia.es

Data protection for online assessment
Data controller: University of Jaén, Campus Las Lagunillas, s/n, 23071 Jaén Data Protection Officer: dpo@ujaen.es

Purpose: In accordance with the Law on Universities and other current state and regional legislation, to conduct the 
exams corresponding to the courses in which the student is enrolled. In order to prevent fraud during the exam, it will 
be conducted in the video call modality, and University of Jaén staff may compare the image of the person taking the 
assessment test with the student's photographic files from the time of enrollment. Likewise, with the purpose of 
providing the assessment test with evidentiary content for the purposes of reviews or appeals, in accordance with 
currentregulations, the assessment test will be recorded.

Lawful basis: compliance with legal obligations (Law on Universities) and other current state and regional 
regulations.

Recipients: service providers who are owners of the platforms where the tests are conducted, with whom the 
University of Jaén has signed the corresponding data access contracts.

Retention periods: those established in the applicable regulations. In the specific case of exam recordings, until the 
final grade sheets are closed and the assessment test can no longer be reviewed or appealed.

Rights: you may exercise your rights of access, rectification, erasure, objection, deletion, restriction, andportability by 
sending a written request to the postal or email address indicated above. In the event that you consider your rights to 
have been breached, you may lodge a complaint with the Transparency and Data Protection Council of Andalusia 
www.ctpdandalucia.es

COMMITMENT TO EQUALITY AND GENDER PERSPECTIVE

Within the framework of Organic Law 2/2023, of March 22, on the University System (LOSU), which reinforces 
universities' commitment to equality and inclusion, this course will promote the incorporation of a gender 
perspective. To this end, efforts will be made to highlight leading female authors in the bibliography, foster an 
inclusive communication environment in the classroom, and reflect on how gender biases may have influenced the 
development of this discipline. The following guides are available for this purpose: Guías de apoyo para perspectiva 
de género.

file:/oracle/ora12as/productWLSE_12.2.1.4.0/user_projects/domains/WLSEDomain1/www.ctpdandalucia.es
file:/oracle/ora12as/productWLSE_12.2.1.4.0/user_projects/domains/WLSEDomain1/www.ctpdandalucia.es
https://www.ujaen.es/gobierno/vicigualdad/unidad-de-igualdad/guias-de-apoyo-para-la-transversalizacion-del-genero-en-la-docencia-e
https://www.ujaen.es/gobierno/vicigualdad/unidad-de-igualdad/guias-de-apoyo-para-la-transversalizacion-del-genero-en-la-docencia-e

