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Subject's general information

Subject name INDUSTRIAL INSTRUMENTATION

Code 14542

Semester Second

Typology Elective

ECTS credits 6

Theoretical credits 3

Practical credits 3

Office and hour of
attention

Office 1.06, EPS

Department Informàtica i Enginyeria Industrial

Modality Presencial

Important information
on data processing

Consult this link for more information.

Language Language Usage percentage 
Spanish 25 
English 50 
Catalan 25

Degree Master in Industrial Engineering

Office and hour of
attention

Office 1.06, EPS

E-mail addresses jribo@diei.udl.cat
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https://unidisc.csuc.cat/index.php/s/ljIirDLEOoUr5Rj


Josep Ribó Pablo

Subject's extra information

I is intended that the acquisition of knowledge applied to complement training in instrumentation and automation
control and other subjects studied in the master's degree and, in the context of electronic technology. Since the
industrial instrumentation is very currently linked with electronics and control technology, it would be the future
master mechanical engineer acquire skills in process control through practices that facilitate the understanding of a
wide variety of difficult concepts fully assimilated by the usual theoretical presentations.

Learning objectives

Although this is an optional subject in the Masters, the exercise of Industrial Engineer, in its various spheres, is
closely linked to the actual measurement of physical variables.

This fact motivates future professionals through the course are able to:

Knowing the physical principles of operation of a wide variety of transducers, systems for signal
conditioning, final control elements and knowing use.
Acquire the ability to design and interpret instrumentation systems according to the applicable technical
regulations and technical manuals from the manufacturers.
Acquire the ability to perform measurements and calculations, as well as technical reports with clear and
rigorous conclusions.
Acquire the ability to manage literature, publications, technical documentation and specifications of the
manufacturers of instrumentation systems.
Knowing the characteristics of real-time systems and their application to solving problems.

Competences

University of Lleida strategic competences

Correctness in oral and written language.
Master Information and Communication Technologies.

Degree-specific competences

Ability to design and project automatic production systems and advanced process control.
Ability to design electronic and industrial instrumentation systems.
The study of this course the student will be able, for an industrial facility and to measure variables given, to:
analyze and decide what type of industrial sensor suitable for each of the variables of the system. It also will
be able to choose the stage of amplification and more adequate adaptation to selected sensor so that said
output stage has impedance levels and voltage / current for connection to an analog / digital converter, data
acquisition system or PLC.

Degree-transversal competences 

Ability to transmit information, ideas, problems and solutions to specialised and non-specialised audiences.
Ability to conceive, design and deploy projects and/ or contribute new solutions, using engineering tools.

.

Subject contents

During the course the following subjects will be addressed,

Measurement of physical quantities. Specialized techniques for signal conditioning. Definitions classical
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instrumentation: accuracy, repeatability, dead zones, hysteresis.
Measuring devices, transducers, sensors and passive sensors. Classification of sensors (assets, liabilities,
analog, digital, discreet, intelligent, integrated). Physical variables and conditioning, temperature, pressure,
flow, level, movement and distances. Electrical quantities standardized by organizations such as IEC,
IEEE, ISO, DIN or ISA. Standard elements of the measuring systems (standards, calibration of measuring
instruments and traceability)
Industrial sensors, resistive, varactor, sensors generating, amplification, linearization and signal
transmission. Inductive sensors, capacitive, ultrasonic, piezoelectric, photoelectric and optical fibers.
Data acquisition. DAQ applications in Matlab platform. Applications with analog circuits and digital filtering.
Isolation of signals with optical or galvanic elements. Protection elements and multiplexing.
A / D and D / A characterization of the processes. Data acquisition. Architecture. Virtual instrumentation.
Fundamentals of physics and its application to technology preparation of materials for the construction of
sensors.
Amplification circuits. Final control elements. Mechanical valves and pneumatic actuators, hydraulic and
electric.
Instrumentation systems modulated (amplitude, frequency or phase). Baseband spectrum shift. DC
elimination of defects. Analog Multipliers
PID loops in real time. Time and frequency specifications. Tuning drivers.
Measurement strategies weak signals. Bioelectric signals.
Instrumentation buses and interface circuits. Application of electromagnetic theory. Electromagnetic
compatibility. Interferències.Problemes conventional operating systems. Operating systems, process control
and monitoring in real time.

Methodology

During the course will go a little beyond the theoretical classical formalism so that students have at your fingertips
the ability to measure actual physical variables and be able to master with ease required some advanced
technologies of data acquisition through sensors The design of the physical measurements, signal processing and
transmission of orders through control loops to the final elements.

It is intended for students, senior technical future, participate actively in their own learning process. Rather than
attend classes and pass exams, students will analyze, design, discuss the results and validate the prototypes
tested from the contrast between the results and expected more closely to the current context of the industry that
abstract theoretical concepts.

The development of the course will be given in two phases. The first, theoretical, in which the student will have the
guidelines, notes and bibliography provided by the teacher. In the second phase, students should develop their own
realistic projects, under different scenarios, with the corresponding laboratory instruments and support / advice of
teamwork and teachers.

The characteristics of the course, number of students and content, they invert the traditional behaviorist process.
Methods "learning by doing" apply. It is about creating a constructive process, whose practice is guided by the
head of the course by developing the literature and using the appropriate technical documentation content.
Discussion of theoretical concepts with the rigor of the master studies, go contrasted with the practices. Finally is
evaluated technical reports drafted.

Development plan

The proposed follow up this subject of the Master, during the course 2015-16 method will pilot character.

Being an open methodology, temporary progrmación intended for different contents, allowing the development of
the program will be brought during the course.

Evaluation

Given the focus of applied nature of this subject, unconventional tests were made.
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This forces students to attend and participate in classes, as it is each participant to develop their education and
contribute to the formation of the rest, according to the (uninformative) training guidelines indicated by the teacher.

Assessment tests consist of technical reports related to the elements used, procurement systems and results,
proposed for each individual student where he will assess the clarity of concepts, ability to synthesis, structure and
conclusions. When necessary the participants will defend their results with the active participation of the group.
Personal initiatives and the contribution of new ideas is valued positively.

Bibliography

Currently the literature in instrumentation is very extensive and quality.

Here are just a few publications that have seemed appropriate to facilitate monitoring of the subject.

Handbock of Modern Sensors Physics, Designs and Applications. Jacob
Fraden, Springer.
Data Acquisition ans Signal Processing for Smart Sensors. Kirianaki et al.
Wiley
Suport documental de National Instruments.
Introductión to Instrumentation, sensors, and Process Control, William C.
Dunn. Artech House.
Intrumentación electrònica. Pèrez Garcia et al. Thomson.
Adquisiciòn y distribución de señales. Pallás. Marcombo.
Handbook of Valves and actuators. Nesbitt. B/H
Instrumentación Industrial. Creus. Marcombo.
Process Control Instrumentation Technology. Johnson. Prentice Hall
Principles of Measurement Systems. Bentley. Pearson.
Measurement Systems and Sensors. Waldemar. Artech House
Data Acquisition Toolbox. User's Guide. Matlab. MathWorks.
Real-Time Windows Targer. User's Guide. The MathWorks
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