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COURSES ECTS
FALL SEMESTER

SPRING SEMESTER

Intellectual capital and knowledge management

Computer aided manufacturing workshop

Practical IoT with Raspberry Pi

Spanish language course

Biodegradable polymers for food packaging

Sustainable design 

Drawing and sketching

Finite element based simulation model for fluid dynamics

Fundamentals of photovoltaic engineering

Numerical calculations for engineering

Solving electrical engineering problems using software tools

Topics in engineering mathematics 

Introduction to chaos in science and technology 

Optimization methods
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Final degree project 12

Final degree project 12

A full semester in English to undertake engineering studies in any of the degrees currently  
taught at the Escuela Técnica Superior de Ingeniería y Diseño Industrial, ETSIDI. The courses 
included in this programme are available to any visiting or exchange student.
 

During the Fall Semester, the student can choose from 12 ECTS corresponding to the Final 
Degree Project and up to 18 ECTS from amongst the offered courses.
  

During the Spring Semester, there are two optional structures:
 

•  A visiting or exchange student can choose up to 30 ECTS from the nine courses offered in 
this semester.
 

•  A student can undertake a 12 ECTS Final Degree Project and up to 18 ECTS from the nine 
courses offered in this semester.
 

In either option, there can also be chosen courses (taught in Spanish) from among those  
offered in any of the ETSIDI’s seven undergraduate degree programs.



BIODEGRADABLE POLYMERS FOR FOOD PACKAGING (3 ECTS)
The objective of the course is the study of the characteristics of different types of 
biodegradable polymers and their mixtures, their processing methods and their 
applications in the food packaging field. Also studied are waste management and 
certification systems for these biodegradable materials.

PROGRAM

COMPUTER AIDED MANUFACTURING WORKSHOP (3 ECTS)
This course is an introduction to Computer Aided Manufacturing Systems. It gives an 
overview of the use of software to control machine tools, and focuses on the creation 
of a machine plan, the creation of a process document and machine operation/simu-
lation.

DRAWING AND SKETCHING (3 ECTS)
In this subject the foundations of freehand drawing and representation will be 
taught. It is an introduction to the tools and fine arts materials applied in industrial 
design. Colour analysis and management guidelines will be given as well as elemen-
tary patterns of sketching.

FINITE ELEMENT BASED SIMULATION MODEL FOR FLUID DYNAMICS (3 ECTS)
The aim is to introduce basic concepts of fluid dynamics and the use of finite element 
simulation models for solving fluid dynamics problems. The program Ansys Fluent 
will be used.

FUNDAMENTALS OF PHOTOVOLTAIC ENGINEERING (3 ECTS)
This course focuses on the fundamentals of photovoltaic (PV) devices and the design 
of residential PV systems and power plants. After an introduction to the energy world 
scenario, students will learn the fundamentals of solar radiation, PV solar cells, 
modules and generators, what are the typical applications of PV systems at residen-
tial and industrial scales, what are their components, and how to design, size and 
simulate them. 

INTRODUCTION TO CHAOS IN SCIENCE AND TECHNOLOGY (3 ECTS)
The course begins with the study of the general properties of discrete and continuous 
dynamical systems. Some quantities that characterize the behavior of the solutions of 
the real dynamical systems, and in terms of which chaotic behavior can be defined,  
are presented. Finally, some chaotic systems in science and engineering are studied.

INTELLECTUAL CAPITAL AND KNOWLEDGE MANAGEMENT (3 ECTS)
Knowledge management helps to achieve the process of “dematerialization” of 
economic activity- the substitution of data and information for physical resources- in 
many areas. Organizational learning refers to the fact that in new models of enterpri-
se management, employees are at the centre, sharing ideas and developing them, 
managing the accumulation and flow of knowledge to sustain competitive advantage. 
Intellectual capital answers how organization can measure it.



PRACTICAL IOT WITH RASPBERRY PI  (6 ECTS)
This course allows students to use a Raspberry Pi to monitor and control devices 
around them. The student will acquire the necessary knowledge to: use sensors and 
actuators to monitor rooms or areas, and be able to control devices (turn lights on 
and off, control motors, etc.); develop programs that collect data and upload them to 
the cloud; make mobile applications that use these data to interact with the user. In 
addition, the student will be given the necessary knowledge to use a Raspberry: 
linux-based embedded operating systems, Python programming, communication 
protocols and input and output peripherals. The student will work with real devices, 
and will have a functional prototype for the IoT world at the end of the course.

SUSTAINABLE DESIGN (3 ECTS)
Sustainable design goes beyond how to make a 'green product'. This concept also 
includes how to meet the needs of the consumer from three different points of view 
at a system level - social, economic and environmental. In this regard, different tech-
niques and strategies are presented for achieving this goal.

NUMERICAL CALCULATIONS FOR ENGINEERING (6 ECTS)
The aim of this course is to obtain skills using software such as Matlab to solve typical 
engineering problems. It is a multidisciplinary subject in which topics from electrical, 
electronic, mechanical and chemical engineering are studied.

SOLVING ELECTRICAL ENGINEERING PROBLEMS USING SOFTWARE TOOLS 
(3 ECTS)
The objective of the course is the resolution of electrical engineering problems com-
bining the traditional methods and the use of software tools such as ATP, MATLAB/SI-
MULINK and MATHCAD. Different electrical circuits from AC to DC are analyzed as 
Thevenin and Norton equivalent circuits, transient processes, switching on/off circuit 
breakers, electrical machines, current and voltage transformers and protection 
systems in electrical grids.

TOPICS IN ENGINEERING MATHEMATICS  (6 ECTS)
The course covers a coherent mathematical topic of interest or utility in engineering 
applications. Typical topics include: modeling of curves and surfaces in geometric and 
computer aided design; spectral graph theory; applied numerical linear algebra.

OPTIMIZATION METHODS (3 ECTS)
The purpose of the course is to present an overview of various optimization methods. 
Linear programming methods using simplex method will be introduced. The course 
also will deal with methods for nonlinear unconstrained and constrained optimiza-
tion.

SPANISH LANGUAGE COURSE (6 ECTS)
Open to all visiting exchange students.


