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Course guide
820737 - EEEURE - Energy Saving, Efficiency and Rational Use

Last modified: 08/04/2026
Unit in charge: Barcelona School of Industrial Engineering
Teaching unit: 724 - MMT - Department of Heat Engines.

Degree: MASTER'S DEGREE IN ENERGY ENGINEERING (Syllabus 2013). (Compulsory subject).
MASTER'S DEGREE IN ENERGY ENGINEERING (Syllabus 2022). (Compulsory subject).

Academic year: 2026 ECTS Credits: 5.0 Languages: English

LECTURER

Coordinating lecturer: Fernandez Francos, Xavier

Others:

Konuray, Ali Osman

PRIOR SKILLS

Knowledge in thermodynamics, heat transfer and fluid mechanics

DEGREE COMPETENCES TO WHICH THE SUBJECT CONTRIBUTES

Specific:
CEMT-9. Undertake projects related to energy management in production and service sectors, recognise and value advances and
developments in the field and contribute innovative ideas.

Transversal:
CT4.  EFFECTIVE USE OF INFORMATION RESOURCES: Managing the acquisition,  structuring,  analysis  and display  of  data  and
information in the chosen area of specialisation and critically assessing the results obtained.

TEACHING METHODOLOGY

The teaching methodology will combine different types of activities:
- Presential sessions in the classroom with theoretical content (introduction of basic concepts) and practical content (analysis and
resolution of problems and case studies).
- Practical laboratory sessions for the experimental analysis of real systems introduced in classroom lectures where the analysis
methodologies described in class will be developed in greater depth and related to more complex case studies.
Students will have different self-learning resources available:
- Lecture notes with detailed description of theoretical concepts developed and solved problems.
- Guides for laboratory sessions and for the use of software resources (EES, CoolProp).
Bibliographic resources (UPC library) and access to databases for the study of cases described in the scientific-technical literature.
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LEARNING OBJECTIVES OF THE SUBJECT

The main goal is the learning and application of process analysis methodologies for the reduction of their energy use. In detail, these
methodologies will involve:
(a) The analysis of the different energy flows involved in a certain process, corresponding to an economic activity (industrial, services)
or residential sector, in relation to their demands and/or specifications.
(b) The identification of energy saving opportunities and improvement of the sustainability of the activity, based on the detection of
critical energy waste points, the use of inefficient transformation systems, or excessive demand.
(c) The proposal of different solutions with technical feasibility,in order to reduce demand and energy consumption, and the possible
integration of renewable energy sources.
(d) The evaluation of their economic viability, establishing priorities within the set of proposals and defining a substantiated set of
recommendations.
These methodologies will be developed based on specific problems and case studies corresponding to different scenarios.
These learning objectives are summarized in this set of knowledge, skills and competences:
Knowledge:
K02.1 Interpret appropriate models for the study of relevant problems in the field of sustainable energy use.
Skills:
S03.1 Integrate knowledge from different areas of  the energy field in the design and development of  projects,  systems and
engineering solutions incorporating sustainability criteria.
S06.1 Understand advanced digital technologies, so that they can be applied with a critical perspective, in diverse contexts, in
academic, professional, social or personal situations.
S08.1 Develop the ability to contribute to innovation in new or existing business institutions and organizations, through participation
in creative projects and have the ability to apply skills and knowledge about entrepreneurship, organization and technological-based
business development.
Competences:
C02.1 Apply appropriate methodologies for the design and implementation of projects in the field of production and management of
energy from renewable sources.
C03.1 Manage the acquisition, structuring, analysis and visualization of data and information in the energy field, and critically assess
the results of this management.
C07.1 Integrate the values of sustainability, understanding the complexity of systems, in order to undertake or promote actions that
restore and maintain the health of ecosystems and improve justice, thus generating visions for sustainable futures.

STUDY LOAD

Type Hours Percentage

Self study 80,0 64.00

Hours large group 45,0 36.00

Total learning time: 125 h

CONTENTS

0. Introduction

Description:
Types of energy. Energy consumption and energy intensity. Energy efficiency. Energy integration.

Full-or-part-time: 3h 30m
Theory classes: 1h 30m
Self study : 2h
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1. Energy Audit

Description:
Concept of energy audit, regulations and stages. Energy management systems. Data collection and analysis . Investment, costs
and scale factors. Energy and economic savings.

Related activities:
Classroom problems
Case studies

Related competencies :
CEMT-9. Undertake projects related to energy management in production and service sectors, recognise and value advances and
developments in the field and contribute innovative ideas.
CT4. EFFECTIVE USE OF INFORMATION RESOURCES: Managing the acquisition, structuring, analysis and display of data and
information in the chosen area of specialisation and critically assessing the results obtained.

Full-or-part-time: 13h 30m
Theory classes: 1h 30m
Practical classes: 1h 30m
Guided activities: 1h 30m
Self study : 9h

2. Energy and exergy analysis of processes

Description:
Basic concepts of Thermodynamics. Mass, energy and entropy/exergy balances of processes. Analysis of practical cases using
Engineering Equation Solver (EES) and CoolProp software.

Related activities:
Classroom problems.
Case studies

Related competencies :
CEMT-9. Undertake projects related to energy management in production and service sectors, recognise and value advances and
developments in the field and contribute innovative ideas.

Full-or-part-time: 24h
Theory classes: 3h
Laboratory classes: 3h
Guided activities: 3h
Self study : 15h
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3. Heat and cold production

Description:
Heat production by combustion. Thermodynamic analysis, energy efficiency and heat recovery in combustion processes.
Heat/cold production with heat pumps/refrigeration machines, absorption cycles.

Related activities:
Classroom problems.
Case studies.
Laboratory sessions.

Related competencies :
CEMT-9. Undertake projects related to energy management in production and service sectors, recognise and value advances and
developments in the field and contribute innovative ideas.

Full-or-part-time: 32h
Theory classes: 4h
Practical classes: 5h
Guided activities: 3h
Self study : 20h

4. Cogeneration and polygeneration

Description:
Combined production of electrical power, heat and cold. Production and self-consumption. Energy integration.

Related activities:
Classroom problems.
Case studies.

Related competencies :
CEMT-9. Undertake projects related to energy management in production and service sectors, recognise and value advances and
developments in the field and contribute innovative ideas.

Full-or-part-time: 18h
Theory classes: 3h
Practical classes: 1h 30m
Guided activities: 1h 30m
Self study : 12h
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5. Heat recovery

Description:
Residual heat: internal recovery and revalorization. Heat exchange networks. Integration of production systems

Related activities:
Classroom problems.
Case studies.
Laboratory sessions.

Related competencies :
CEMT-9. Undertake projects related to energy management in production and service sectors, recognise and value advances and
developments in the field and contribute innovative ideas.
CT4. EFFECTIVE USE OF INFORMATION RESOURCES: Managing the acquisition, structuring, analysis and display of data and
information in the chosen area of specialisation and critically assessing the results obtained.

Full-or-part-time: 29h
Theory classes: 3h
Practical classes: 4h 30m
Guided activities: 1h 30m
Self study : 20h

6. District heating and cooling

Description:
District heating and cooling, technological evolution and energy saving opportunities. Integration of renewable energies. Solid
urban waste (SUW) revalorization.

Related activities:
Classroom problems.
Case studies.

Related competencies :
CEMT-9. Undertake projects related to energy management in production and service sectors, recognise and value advances and
developments in the field and contribute innovative ideas.

Full-or-part-time: 15h
Theory classes: 1h 30m
Guided activities: 1h 30m
Self study : 12h
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GRADING SYSTEM

Final grade will be determined from:
Gfinal=0.3*Gfe + 0.3*Gcp + 0.3*Gcs + 0.1*Glab
Gfinal: Final grade
Gfe: Final exam grade
Gcp: Classroom problem grade
Gcs: Case studies grade
Glab: Laboratory sessions grade
Students failing the subject will be allowed one retake exam. In that case, the final mark will be calculated as:
Gfinal=0,9*Gre+0,1*Glab
Where Gre is the grade obtained in the retake exam, which will take place on the date specified by the School. The retake exam will
have the same characteristics as the final exam. Glab is the laboratory grade obtained in the previous period.
Students retaking the subject but who passed the laboratory evaluation may keep their previous laboratory grade (Glab) and
therefore they do not need to do laboratory sessions again. In that case, they should communicate their intention to the coordinator
of the subject.

EXAMINATION RULES.

The students will be allowed to bring calculator, lecture notes and tables to the final exam.
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