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5.1.General methodological presentation

The learning process designed for this course is based on the following main activities: Theory sessions in which basic
concepts are explained and related to the technical process characteristics. Short exercises are used that are solved on
the board, serving as support to assure understanding of the concepts. In both cases the basic methodology used is
master class.

In the practical sessions laboratory experiments are combined with computer sessions in which students work in more
complex case studies than those presented in theory sessions.
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In addition the program also includes several self-work activities: by conducting a work supervised by the teacher the
students apply in a concrete and practical way the concepts presented in class.

5.2.Learning activities

The learning process designed for this course is based on the following main topics:

1) Lectures, given to the whole group, where the teacher explains the basics of the subject and solves some real
representative problems useful for future professional practice. Students' involvement in this activity is encouraged. At the
same time, self student work is necessary to better use of the lessons .

2) Laboratory sessions and computer lab sessions, which are distributed throughout the semester and whose evaluation
will be part of the final score of the course. Groups of two students will be formed in order to encourage learning and
teamwork.

3) Work tutored in small groups (couples ideally): through a computer tool students analyze and solve a problem of the
subject. This enhances independent studying, learning and applying it to the resolution of the proposed exercises.

4) Exercises, questions and additional problems to those solved during classes. With these tools the autonomous work is
encouraged, studying the matter and applying it to the resolution of the proposed exercises. Although this activity is
supervised by the teacher, self-execution is fundamental for the sturdent learning process and for evaluation purposes.

5) Academic tutorial: the teacher will provide student certain procedures for the approach and questions solving. The use
of these tutorials is highly recommended to ensure adequate progress in learning.

5.3.Program

1. Solar resource

1.1. Physical characteristics and spectral distribution of the solar radiation. Extraterrestrial irradiation and atmospheric
effect.

1.2. Geometry of sun's movement, calculus of coordinates and sun trayectory charts.
1.3. Solar radiation measurement. Measurement instruments and databases.
1.4. Incidence in a solar collector. Optimum orientation and inclination. Shadow determination.

1.5. Aplications and technologies of solar energy exploitation

2. Low temperature solar energy

2.1. Introduction. Situation of the sector.
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2.2. Low-temperature solar thermal collectors.
2.3. Solar collector efficiency curve.
2.4. Basic components of a typical installation

2.5. Basic dimensioning of low-temperature solar thermal installations.

3 Photovoltaics

3.1. Introduction to photovoltaics. Current status, future, applications.
3.2. Fundamentals of the pv cells

3.3. PV modules

3.4. Inverters and other equipment. Balance of Systems (BOS).

3.5. Sizing of Grid-connected PV systems

3.6. Sizing methods for Grid connected pv systems

3.7. PV Self-consumption.

3.8. Economic and legal aspects.

4. Biomass energy

4.1. General perspective and state of art. Definitions.

4.2. Dry waste biomass and energy crops. Resource evaluation.

4.3. Biomass pretreatment processes for energy use. Drying, milling, pelletizing. Biomass storing and handling systems.
4.4. Thermochemical transformations of biomass. Combustion, Gasification, Pyrolysis. Technologies and installlations.

4.5. Economic, legislative and environmental aspects of biomass systems.
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5.4.Planning and scheduling

Since the very beginning teachers in charge of the course will provide students with the detailed timetable of the classes
and the deadline of the work to be delivered during the semester
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