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REQUIREMENTS (SUBJECTS THAT ARE ASSUMED TO BE KNOWN)

- Electronics Engineering Fundamentals (2nd Course, 2nd Semester). It is of utmost importance to have enough
background on this issue.

SKILLS AND LEARNING OUTCOMES

CBL1. Students have demonstrated possession and understanding of knowledge in an area of study that
builds on the foundation of general secondary education, and is usually at a level that, while relying on
advanced textbooks, also includes some aspects that involve knowledge from the cutting edge of their
field of study.

CB2. Students are able to apply their knowledge to their work or vocation in a professional manner and
possess the competences usually demonstrated through the development and defence of arguments
and problem solving within their field of study.

CB3. Students have the ability to gather and interpret relevant data (usually within their field of study)
in order to make judgements which include reflection on relevant social, scientific or ethical issues.
CB4. Students should be able to communicate information, ideas, problems and solutions to both
specialist and non-specialist audiences.

CB5. Students will have developed the learning skills necessary to undertake further study with a high
degree of autonomy.

CG4. Being able to do design, analysis, calculation, manufacture, test, verification, diagnosis and
maintenance of energetic systems and devices.

CG10. Being able to work in a multi-lingual and multidisciplinary environment

CE4 Médulo CRI. Basic and applied knowledge of production and manufacturing systems, metrology and
quality control.

CE7 Modulo CRI. Knowledge of the fundamentals of electronics and their application to electronic
instrumentation

CE8 Maodulo TE. Applied knowledge on renewable energies.

CT1. Ability to communicate knowledge orally as well as in writing to a specialized and non-specialized
public.

CT2. Ability to establish good interpersonal communication and to work in multidisciplinary and
international teams.

CT3. Ability to organize and plan work, making appropriate decisions based on available information,
gathering and interpreting relevant data to make sound judgement within the study area.

CT4. Motivation and ability to commit to lifelong autonomous learning to enable graduates to adapt to
any new situation.

By the end of this content area, students will be able to have:

RA1.1 knowledge and understanding of the scientific principles underlying the branch of energy
engineering;

RA1.4 awareness of the wider multidisciplinary context of engineering.

RA2.1  the ability to apply their knowledge and understanding to identify, formulate and solve energy
engineering problems using established methods;

RA4.1 the ability to conduct searches of literature, and to use data bases and other sources of
information;

RA4.2  the ability to design and conduct appropriate experiments, interpret the data and draw
conclusions;

RA4.3  workshop and laboratory skills.

RA5.1 the ability to select and use appropriate equipment, tools and methods;

RA5.2 the ability to combine theory and practice to solve energy engineering problems;

RA5.3 an understanding of applicable techniques and methods, and of their limitations;

RA6.1 function effectively as an individual and as a member of a team;
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RA6.3 demonstrate awareness of the health, safety and legal issues and responsibilities of
engineering practice, the impact of engineering solutions in a societal and environmental context, and
commit to professional ethics, responsibilities and norms of engineering practice.

RA6.5 recognise the need for, and have the ability to engage in independent, life-long learning.

OBJECTIVES

The goal of the course is to allow the student understanding and being able to design some parts of
most common sensor and conditioning systems in industrial applications for energetic purposes.
LEARNING OUTCOMES. By the end of this content area, students will be able to have:

1. knowledge and understanding of the different available electronic sensing solutions in the
energy industry, their practical applications and limitations.

2. knowledge and understanding of the different techniques for conditioning the signal provided
by a sensor/transducer, and their limitations.

3. knowledge and ability to apply basic signal treatment procedures from a sensor¢ s signal by
means of electronic circuits and stages.

4. the ability to combine theory and practice to solve problems about electronic instrumentation.
5. The ability to analyse, to design and to document an electronic/optoelectronic instrumentation
system for its application in an energy system.

6. the ability to design and conduct appropriate experiments and apply the technical skills

acquired for the experimental evaluation of an electronic instrumentation system as well as to properly
analyse and interpret the results/data obtained from an engineering point of view, and to draw
conclusions about the system performance.

7. an effective behaviour as an individual and as a member of a team.

8. awareness of the health, safety and legal issues and responsibilities of engineering practice, the
impact of engineering solutions in a societal and environmental context, and commit to professional
ethics, responsibilities and norms of engineering practice.

9. recognised the need for, and have the ability to engage in independent, life-long learning.

DESCRIPTION OF CONTENTS: PROGRAMME
THEORY:

1. INTRODUCTION

1.1 What are instrumentation systems useful for?

1.2 Instrumentation systems blocks

1.3. An example of an instrumentation system in energetic systems

2. TRANSDUCERS

2.1 Definition

2.2 Advantages and disadvantages of electronic sensors
2.3 Active and passive sensors.

2.4 Classification.

3. SENSOR CHARACTERISTICS

3.1 Static and dynamic operation regime
3.2. Accuracy

3.3. Calibration curve

3.4. Input and output range

3.5. Sensitivity

3.6. Non-linearity

3.7. Resolution

3.8. Hysteresis and other characteristics
3.9. Bandwidth

4. SIGNAL CONDITIONING

4.1 Basic signal conditioning characteristics
4.2 Potentiometric circuit

4.3 Wheatstone bridge circuit

4.4 Amplification

4.5. Modulation and demodulation

4.6 Analog to digital conversion

5. TEMPERATURE SENSORS AND SIGNAL CONDITIONING
5.1 Applications
5.2. Mechanic temperature sensors
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5.3. Integrated circuits thermometers and signal conditioning
5.4. Resistive thermometers and signal conditioning

5.5. Thermocouples

5.6. Different temperature sensors comparison

6. STRAIN SENSORS AND SIGNAL CONDITIONING
6.1. Applications and basic elastic principles

6.2. Operation principles

6.3. Types of extensometers.

6.4. Static characteristics and installation issues

6.5. Conditioning circuits

7. LEVEL AND POSITION SENSORS AND SIGNAL CONDITIONING
7.1. Applications and measuring principles

7.2. Resistive potentiometers and signal conditioning

7.3. Hall effect sensors

7.4. Inductive and capacitive sensors and signal conditioning

8. OPTICAL SENSORS AND SIGNAL CONDITIONING

8.1 Light properties. Basic light sources and photometry

8.2. Light detector resistance and signal conditioning

8.3. Photodiodes and phototransistors and signal conditioning
8.4. Solar cells and photomultipliers

8.5. Fiber-optic sensors

LABORATORY:
Implementation of some laboratory practices with the aim of develop examples of electronic instrumentation systems
to measure physical magnitudes which can be of interest in industrial sensing solutions applied to energetic systems.

LEARNING ACTIVITIES AND METHODOLOGY

- Theory - Lectures , problem resolution ¢ Seminars, individual tutorials and student personal homework; oriented to
theoretical knowledge acquisition.

- Personal homework to solve proposed exercises useful for self-evaluation and knowledge acquisition.

- Laboratory practices oriented to practical knowledge related with the contents of the course.

ASSESSMENT SYSTEM

The evaluation allows knowing the degree of satisfaction of the knowledge goal, thus all work of the students will be
evaluated by using continuous evaluation of their activities by using exercises, exams, lab projects, and other
activities. The following scoring will be used:

A. Students will obtain 70% of the final score from:

* Delivery of an individual portfolio that includes proposed problems and exercises to be solved for homework: 30%.
* Lab work. Evaluation of the final report/s (or lab project/s memory) which have been implemented and tested at the
lab. Project memory organization and written correctness will be evaluated: 40%.

B. Final exam that includes questions and problems: 30%. At least a score of 3 out of 10 is required.

% end-of-term-examination: 30
% of continuous assessment (assigments, laboratory, practicals...): 70

BASIC BIBLIOGRAPHY
- A.M. Lazaro Problemas resueltos de instrumentacion y medidas eléctricas, Marcombo, 1998

- E. Udd Fiber Optic Sensors: An Introduction for Engineers and Scientists, Wiley, 2011
- J. T. Humphries Industrial Electronics, Delmar, 1993

- M. A. Pérez Garcia et al. Instrumentacion Electronica, Thompson, 2004

- R. Pallas Areny Sensores y acondicionadores de sefial, Marcombo, 1998
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