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Introduction

Within the ProDes project training courses for students are organised and implemented. It is planned
to have two courses in each one of the target countries, Italy, Spain, Greece and Portugal, during the
project lifetime, from October 2009 until September 2010. In the first 15 months of the project the
first round of courses for students has been completed. This document presents the reports from
these four courses, while an overview is given in the table below:

Country Spain

Location University of Almeria (CIESOL) and Plataforma Solar de Almeria

Time scheduling From the 15" of May 2009 to the 9th of July 2009

Target group Students from Master Course on Solar Energy organized by CIESOL, joint centre of

University of Almeria and Plataforma Solar de Almeria (CIEMAT)

N° of participants 21

Course duration 40 hrs lectures/tutorials

Country Italy

Location University of Palermo, Palermo (Italy)

Time scheduling From the 17" of March 2009 to the 23™ of July 2009 (with some weeks off for vacancies),

usually lectures of 3 hrs once per week

Target group Students from the Engineering Faculty of the University of Palermo

N° of participants 66

Course duration 35 hrs lectures/tutorials; 8hrs visit to the MED Trapani plant

Country Greece

Location Centre for Renewable Energy Sources & Saving, CRES, Greece

Time scheduling 29/10/2009 - 3/11/2009

Target group Amongst others from the following Universities: AUA, NTUA, TEI of Athens, Aristotle

University, University of Patras etc.

N° of participants 98
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Course duration 32 hrs lectures/tutorials; 8hrs visit to: CRES Wind Park, CRES Energy Park in Keratea, AUA
Solar Rankine cycle desalination plant in Marathonas.

Country Portugal

Location LNEG and FCT/UL facilities,

Time scheduling September — December 2009

Target group Students of the Master in Energy & Environment Engineering of the Faculty of Sciences of

the University of Lisbon

N° of participants 26

Course duration 20 hrs lectures/tutorials — shorter because renewable energy topics were already covered
within the Masters course

The second round of courses will be implemented within the period February to June 2010. As most
of the courses have already been integrated to established University curricula, and have been
embraced from the students who showed great interest in the topic it is expected that the course will
continue also after the end of the ProDes project.
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1 Course in Italy

1.1 University of Palermo and the Engineering Faculty

Universita degli Studi di Palermo (UNIPA) is a long established academic institution whose origins date
back to 1806. It is the largest University in Sicily and one of the largest in Italy, with over 60,000
enrolled students. The Faculty of Engineering is one of the largest faculties of UNIPA, with more than
7000 students and represents one of the most scientifically active. Within this context the PRODES
course has been offered to the last year bachelor and master students of the engineering courses,
with the majority of students attending the Chemical Engineering course.

1.2 Justification of the course

The Engineering Faculty is strongly interested in topics such as non-conventional water sources and
renewable energy. For this reason, the organization of the PRODES course on the use of “Renewable
Energy for water production through Desalination” has been very much appreciated and promoted by
providing classrooms and facilities within the faculty. Moreover the course has been accepted as an
optional course with official acknowledgment of credits to be included, after a final assessment, into
the academic curricula of students.

1.3 Implementation of the course

The course has been carried out in the Chemical Engineering Dept. building. A large classroom has
been provided by the head of the department to give the lectures to about 60 students (a list of
attending students is reported in Annex I). The course has been advertised by leaflet and advertising
put in the Chemical engineering department (Annex Il) and by informing the head of several
departments in the Engineering Faculty about the course implementation.

The course structure developed in Task 3.2 has been fully met and a detailed description of teaching
activities is reported in Table 1.

Table 1. Lectures timetable:

Lecture Argument Type of lecture | Date and duration | Lecturers
Introduction to seawater desalination . th G. Micale, A. Cipollina,
Theoretical 17" March 2009, 3hrs . .
processes L. Rizzuti
Conventional desalination processes: . th o
o . Theoretical 24" March 2009, 3hrs A. Cipollina
technology description and economics
Conventional desalination processes: . th- . o
. . Tutorial 7 April 2009, 3hrs A. Cipollina
basic design
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Renewable energies for desalination Theoretical 28th April 2009, 3hrs A. Cipollina

Reverse Osmosis powered by

Photovoltaic Energy and by Theoretical 5" May 2009, 2hrs A. Cipollina

Wind/Photovoltaic hybrid Energy

Reverse Osmosis powered by

Photovoltaic Energy and by Tutorial 5t May 2009, 1hr A. Cipollina

Wind/Photovoltaic hybrid Energy

Solar Stills and solar powered H. Mueller-Holst. A
. Mueller-Holst, A.

Humidification-Dehumidification Theoretical 12" May 2009, 2hrs o

processes Cipollina

Solar Stills and solar powered H. Mueller-Holst. A
. Mueller-Holst, A.

Humidification-Dehumidification Tutorial 12" May 20009, 1hr L

processes Cipollina

Solar ORC and Wind energy for RO . th .

Desalinati Theoretical 19" May 2009, 2hrs G. Micale

esalination

Solar ORC and Wind energy for RO . th .

Desalination Tutorial 19" May 2009, 1hr F. Di Stefano

Solar ponds and solar thermal . th o .

MED. MSF Theoretical 26 May 2009, 3hrs A. Cipollina, G. Micale
processes: ,
Solar driven desalination systems based Th tical 4 2009. 1h A. Cipollina, F. Di
eoretica une , 1hr
on Membrane Distillation Stefano
Solar driven desalination systems based Tutorial 4 2009. 1h A. Cipollina, F. Di
utoria une , 1hr

on Membrane Distillation Stefano

Post-treatments for desalinated water Theoretical 4™ June 2009, 1hr A. Cipollina,

Environmental issues; potential

solutions to the brine disposal problem. . " G. DAl Staiti, A.

Theoretical 9" June 2009, 3hrs o
A case study: Trapani MED-TVC coupled Cipollina

to saline ponds

Final assessment for students, through a
discussion on (topics of the final report

prepared by students):

RE-Membrane Distillation technologies;
Solar ponds and solar thermal collectors
coupled to MED units;

Reverse Osmosis units powered by an
Organic Rankin Cycle

Theoretical/Tutorial

30" June 2009, 2hrs

A. Cipollina, G. Micale,
L. Rizzuti
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Final assessment for students, through a
discussion on (topics of the final report
prepared by students)::

Solar MSF;
Energy Recovery systems for RO;
Solar PV Electro Dialysis; . . y A. Cipollina, G. Micale,
Alternatives to the brine disposal Theoretical/Tutorial | 23" July 2009, 3hrs o
L. Rizzuti
problem;

Pre-treatments in membrane processes;
Solar MED with co-generation schemes;
Wind-RO;

Solar PV-RO;

Costs analysis for RE desalination

Visit to an

Visit to the MED-TVC desalination plant | operating plant th G. Micale, A. Cipollina,
10" June 2009, 8hrs

coupled to a saline pond in Trapani with solar L. Rizzuti, F. Di Stefano

cogeneration of salt

Lectures were held by internal lecturers of the Engineering Faculty or by lecturers specifically invited
for the event. Theoretical lectures were alternated with tutorials in order to get continuous feedbacks
from students on their level of learning during the whole course.

At the end of the course a visit to the MED desalination plant in Trapani was made. Notably in this site
a salt pond exists where an interesting experimentation on the re-use of brine for the production of
food grade salt is currently performed. The students were divided in two groups (in order to make
easier the visit tour in the plant) and each group visited separately the MED plant and the salt pond.
An enthusiastic response has been recorded from students.

Eventually, a final assessment was done for each student in order to obtain the course certificate
(Annex Ill). Students, divided into groups of 4-6 persons, gave a presentation and prepared a written
report on specific topics relevant to the main thematic areas of the course. Each presentation was
followed by a short discussion with the participation of both students and lecturers.

Some pictures relevant to the activities of the course are shown in the following figures.
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Dr. Hendrick Mueller Holst giving a lecture on
the solar MEH process

Visit to the pilot salt ponds in Trapani

Tutorial lecture on solar Membrane Distillation

Visit to the MED plant in Trapani
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1.4 Lecturers’ comments and feedback on the course

In general, the course has been organised in a strong logical sequence, with the topics and the
structure of each lecture being developed step by step during the course itself on the basis of the
student’s response to the discussed topics. A good balance has been also kept between theoretical
lectures and tutorials, which is advisable to keep also for the other course editions.

The presence of external experts to present specific topics of interest with insight into state of the art
scientific research is very much advisable. In this edition only an external lecturer has contributed to
the course, but more external experts are likely to participate to the next course edition.

1.5 Students’ feedback on the course:

In general, students’ response to the course was quite enthusiastic for most of the course lectures. At
the end of the course an anonymous questionnaire (Annex IV) was distributed to the students and
collected. The questions reported in the questionnaire were:

1) Were the course aims made clear at the start?

2) Were the lectures well prepared and in logical order?
3) Was the course starting point at the right level?

4) Were slides/overheads adequate and well prepared?
5) Was the subject matter clearly explained?

6) Were the tutorials useful to make the lectures clearer?
7) Was the material covered relevant to your studies?

8) Were the lecturers responsive to questions?

9) Did the lecturers project enthusiasm about the course?

10) Was the lecturers’ teaching very good overall?
11)  Total work load compared to other courses
12)  What proportion of the lectures did you attend?

For each question students were required to assign a mark from 1 (very poor) to 5 (very good). The
results of such assessment is graphically summarised in the following:
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Q1: Were the course aims made clear
at the start?

60,0%
40,0%
20,0%

0,0%

Q2: Were the lectures well prepared and
in logical order?

60,0%
40,0%
20,0%

0,0%

Q3: Was the course starting point at the
right level?

40,0%

20,0%

0,0%

Q4: Were slides/overheads adequate and
well prepared?

60,0%
40,0%
20,0%

0,0%

Q5: Was the subject matter clearly
explained?

60,0%
40,0%
20,0%

0,0%

Q6: Were the tutorials useful to make the
lectures clearer?

40,0%

20,0%

0,0%

10
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Q7: Was the material covered relevant
to your studies?

60,0%

40,0%
20,0%
0,0%

Q8: Were the lecturers responsive to
questions?

60,0%
40,0%
20,0%

0,0%

Q9: Did the lecturers project
enthusiasm about the course?

60,0%
40,0%
20,0%

0,0%

Q10: Was the lecturersO teaching very goo
overall?

60,0%
40,0%
20,0%

0,0%

Q11: Total work load compared to other
courses

60,0%

40,0%
20,0%
0,0%

Q12: What proportion of the lectures
did you attend?

60,0%
40,0%

20,0%
0,0%

These results show that the course has been positively evaluated by the vast majority of students,
who have indicated only some criticism on the starting point of the course, suggesting to spend some

more time on fundamentals.

1.6 Plans for the next courses

The second Prodes course for students will be held again at the University of Palermo in the period

March-July 2010.
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Given the enthusiastic response of students and the availability of structures and people, the course
will likely be continued as optional course in the Chemical, Environmental and Management
Engineering degrees in the years following the end of Prodes project.

12
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Annex 1.1 List of students attending the course

Deliverable 3.3

Master Degree in Chemical Engineering

Name

e-mail address

Alaimo Laura

alaimolaura@gmail.com

Aronadio Giorgia

giorgiaaronadio@libero.it

Calasanzio Calogero

calogero.calasanzio@libero.it

Castro Salvatore

salvatore.castro@yahoo.it

Consiglio Giovanni

congiovanni@gmail.com

Crisci Alessandro

ale.crisci@alice.it

D'Agostino Luciano

luciano.dag@hotmail.it

Di Sparti Maria Grazia

mariadisp@libero.it

Frazzitta Alessio

alessiofraz@live.it

Gentile Leonardo

leo.gentile@alice.it

Grispo Serena

seryx85@inwind.it

La Mantia Simona

simonalamantia@gmail.com

Lanzalaco Sonia

soniasl84®@libero.it

Mangano Enzo

enzo.m.84@hotmail.it

Monarca Clara

claramonarca@gmail.com

Montana Roberta

montanaroberta@live.it

Noto Salvatore

salvnt@libero.it

Pito Paolo

paolopit@gmail.com

Raspanti Antonino

antonino.raspanti@gmail.com

Roccaforte Francesco

francesco8526@gmail.com

Rorrazzo Rosario

rossmaister@hotmail.it

Sabatino Simona

simonas86@libero.it

Salvo Rosangela

rosangelasalvo@hotmail.it

Sironi Guido

guido.sironi@libero.it

Tedesco Michele

m.tedesco@studenti.unipa.it

Todaro Simona

simona.todaro@virgilio.it

Treré Valeria

valeriatrere@yahoo.it

Vergottini Francesco

carlovergottini@tin.it

Zampardi Giorgia

giorgiazampardi@gmail.com

Degree in Chemical Engineering

Name

e-mail address

Amoroso Lorena

lorena.amoroso@hotmail.it

Andaloro Laura

lauraandaloro@libero.it

Asaro Leandra

l.asaro@tiscali.it

Balsamo Gaetano

tanobond@hotmail.it

13
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Belfiore Salvatore

salvobel@live.it

Bevacqua Maurizio

mauriziobevacqua@libero.it

Biondo Mario

mariobiondo88@hotmail.it

Bottone Gaetano

xethanx87@vyahoo.it

Cipolla Giovanni

giovannicpl@hotmail.it

Cirino Carmelo

carmelo.cirino@libero.it

Cudia Andreina

andreinacudia@yahoo.it

Di Benedetto Alessandro

alessandrodib@hotmail.it

Di Benedetto Massimiliano

XXMassyxx@msn.com

Esposito Luca

magnusluca@alice.it

Farinella Marta

martafarinella@live.it

Favaloro Giuseppe

noxtp@libero.it

Ferrara Cristina

cricril411 @tiscali.it

Ferraro Alberto

callela I@libero.it

Garlisi Corrado

corradogarlisi@virgilio.it

Guttilla Francesco

francescoguttilla@hotmail.it

Immordino Dario

immojr@alice.it

Kyei Mensah Michael

kyei21@hotmail.com

La Barbera Gabriele

gabro88lb@hotmail.it

Lo Brutto Ottavio

the-ugly-angel@hotmail.it

Mauro Rosalia Rita

rosaliamauro@inwind.it

Moncada Alessandra

alemon87@libero.it

Nobile Leonardo

energy.it@libero.it

Parlapiano Alessandro

alex87sandro@yahoo.it

Passanante Claudia

drhouse2007 @libero.it

Pillitteri Antonino

nino pillitteri@gmail.com

Pisciotta Silvestro

pisciotta.silvestro@hotmail.it

Piscopo Federico

federico.piscopo@Ilibero.it

Prestigiacomo Crisitna

barcris@hotmail.it

Sanfilippo Maddalena

paddu87@hotmail.it

Silvia Palano

edera88@hotmail.it

Tranchida Giada

giada dncr 87@hotmail.it

Degree in Management Engineering

Name

e-mail address

Burlon Luca

lucaburlon@libero.it
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Annex 1.2. Course advertisement

OV
PRO

s -
s

Universitd degli Studi of Falermo
Dipartimento of Ingegnenia Chimica def Processi e gl Materialf

Processi di Dissalazione
con Energie Rinnovabili

Contenuti del corsm:

Introduzione.
Processi di dizssdazione convenzionali: termici & a membrana.

Energie rinnovabili utilizzabili in accoppiomento con processi di dissdazione,

R

Energie rinnovabili e dissal azione:

= Unitd di dissalazione solare semplici: " Solar stills”,

» Proceszi di dissdazione termica alimentati da energia solare,
* Proceszi di dissalazione o membrane dimentati da energia solare
fotovoltaica,

* Processi di dissalazione solare per piccole comunitd affraverso processi

di Umidificazione/De-Umidificozione e di Distillazione o Membrana,
= Accumulo di energia termica tframite l'ugo di “Solar ponds”,
* Processi di dissdazione che utilizzano energia eolica,
5. Cenni di progettozione degli impianti di dizsdazione che otilizzano energie
rinnovakili,
©. Analisi dei costi e sostenibilitd ambientale dei processi di dissalazione che
utilizzano energie rinnovabili,

7. Esercitazioni pratiche sui contenuti trattati durante il corso,

Par informazioni contattare il Praf. Siorgio Micale. E-mail; micale@dicpm unipa. it

YN
e f bl f

motion of Renewable Energy for Water
PRO

production through alination

15
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Annex 1.3 Course’s certificate of attendance
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Annex 1.4. Students’ assessment form

oW
PRODES

FACULTY OF ENGINEERING - COURSE QUESTIONNAIRE

Depariment.  Dipartimento di Ingegneria dei Processi e dei Materiali, Universitd di Palermo
f. &

Course: Dasalinetion Powered by Renewable Energy (March-Tume 2009)

To help us adapt our teaching methods to student needs, you are
asked to give an assesstnent of the following aspects of the showe Yes Mo
course by putting a tick in the appropriate right-hand column.

514132 !

1. Were the course aims made clear at the start?

2. Were the lectures well prepared and in logical arder?
3. Was the course starting point at the right lesrel?

4. Were shides/overheads adequate and well prepared?
5. Was the subject matter clearly ezplamned?

. Were the tutorials useful to make the lechres clearer?
7

8

0

1

. Was the matenial covered relevant to your studies?

. Were the lecturers responsive to questions?

. Did the lecturers project enthusiasm about the course?
0. Was the lecturers’ teaching very good overall?

11. Total work load compared to other courses, [ ] [ ]

13. What proportion of the lectures did you attend? | T T 1
Comments {do not leawe blank this space: you have to leave at least two corrrments or
suggestions):

17
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2 Course in Spain

2.1 CIESOL Master Course on Solar Energy

Plataforma Solar de Almeria (PSA) belongs to the governmental institution CIEMAT (Centre for Energy,
Environment and Technology Research). Together with the University of Almeria, CIEMAT established
CIESOL, a joint centre for research, development, teaching and dissemination of different applications
of solar energy. Amongst the activities of CIESOL is the organization of a Master Course on Solar
Energy which is given by lecturers from both PSA-CIEMAT and UAL. The Course has 535 hours and one
of its ten modules is devoted to Applications of Solar Energy to Water Treatment, with full teaching
responsibility of PSA-CIEMAT. The third edition of the Master Course started the 17" of October 2008,
and lectures were given in the CIESOL building at the University of Almeria site, with practical works
carried out at the Plataforma Solar de Almeria. In the Master Course, desalination with solar energy is
thoroughly covered, but not desalination with other renewable energies and some other topics
included in the official PRODES course program. Therefore, additional lectures were offered to the
students so that they could complete the official PRODES program with those lectures already
included in the Master Course. The 21 students of the CIESOL Master Course signed up for the
extension and attended the extra lectures to obtain a PRODES course certification.

2.2 PRODES course

The summary of the lectures that conform with the PRODES program is shown in Table 1 (asterisks
indicate lectures additional to those of the CIESOL Master Course on Solar Energy). Lectures include
theory and tutorials as corresponds to the PRODES official course material. Practical works refer to
field work using real installations.

Table 1. Lectures timetable:

Title Type Date and duration | Lecturers

Introduction to seawater desalination
processes. Definition, fundamentals and Lecture 15™ May 2009, 2.5hrs J. Blanco
historic review

Conventional technologies for desalination Lecture 15" May 2009, 2.5hrs D. Alarcon

Renewable energies for desalination * Lecture 25" June 2009, 2.5 hrs | J. Blanco

Reverse Osmosis powered by Photovoltaic

Energy and by Wind/Photovoltaic hybrid Lecture 25" June 2009, 2.5 hrs | G. Zaragoza
Energy *
Solar Stills Lecture 23" May 2009, 1.5hrs G. Zaragoza

18
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Solar powered Humidification- th
o Lecture 23" May 2009, 1.5hrs G. Zaragoza
Dehumidification processes
Solar ORC and Wind energy for RO th
Desalination * Lecture 27" July 2009, 2.5hrs G. Zaragoza
esa
Solar ponds Lecture 23" May 2009, 2hr G. Zaragoza
Solar thermal processes: MED, MSF Lecture 16™ May 2009, 2.5hrs D. Alarcén
Solar thermal processes: MED, MSF Tutorial 16™ May 2009, 2.5hrs D. Alarcén
Solar driven desalination systems based on nd .
Memb Distillati Lecture 22 May 2009, 2.5hrs E. Guillén
embrane Distillation
Solar driven desalination systems based on . th .
o Tutorial 22" May 2009, 2.5hr E. Guillén
Membrane Distillation
Desalination with other renewable energies * | Lecture 2" July 2009, 2.5hrs J. Blanco
Post-treatments for desalinated water * Lecture 9thJuIy 2009, 2.5hr D. Alarcon
Environmental, economic and sustainability th
. . Lecture 9" July 2009, 2.5hrs J. Blanco
issues.
Visit to the solar energy installations of the
Desalination group at Plataforma Solar de Practical 30" May 2009, 1hr J. Blanco
Almeria
Visit to the operating MED desalination plant . th i
i Practical 30" May 2009, 2hrs D. Alarcén
at Plataforma Solar de Almeria
Visit to the operating membrane distillation . th .
, Practical 30" May 2009, 2 hrs E. Guillén
plant at Plataforma Solar de Almeria

Lectures were given by scientists from PSA-CIEMAT. The field work was organized by dividing students
in two groups, so while one group was going through the operation of the MED plant, the other was
with that of the MD plant and vice versa. Previously, specific tutorials on the design, parameters and
operation of each plant were given.

At the end of the course an anonymous questionnaire (Annex IV) was distributed to the students and
collected. The questions reported in the questionnaire were:

1) Were the course aims made clear at the start?

2) Were the lectures well prepared and in logical order?
3) Woas the course starting point at the right level?

4) Were slides/overheads adequate and well prepared?
5) Was the subject matter clearly explained?
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6) Were the tutorials useful to make the lectures clearer?
7) Was the material covered relevant to your studies?

8) Were the lecturers responsive to questions?

9) Did the lecturers project enthusiasm about the course?

10) Was the lecturers’ teaching very good overall?
11)  Total work load compared to other courses

12)  What proportion of the lectures did you attend?

For each question students were required to assign a mark from 1 (very poor) to 5 (very good). The
results of such assessment are graphically summarised in the following:

1. Were the course aims made clear at 2. Were the lectures well prepared and
the start? in logical order?
60% 60%-
40%- 40% 1
20%1 20%1
0%- 0%-
1 2 3 4 5 1 2 3 4 5
3. Was the course starting point at the 4. Were slides/overheads adequate and
right level? well prepared?
80% 60% 1
0/A
60% 40%-
40% 1
20%] 20%1
0%- 0%-
1 2 3 4 5 1 2 3 4 5
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5. Was the subject matter clearly
explained?

6. Were the tutorials useful to make the
lectures clearer?

60%

40%

20%

0%

7. Was the material covered relevant to
your studies?

60%
40%
20%

0%

8. Were the lecturers responsive to
questions?

60%

40%

20%

0%

[(e]

. Did the lecturers project enthusiasm
about the course?

10. Was the lecturers' teaching very
good overall?

21




ProDes WP3: Course for Students

Deliverable 3.3

11. Total work load compared to other

courses.
40%-
20%|
0%-
1 2 3 4 5

12. What proportion of the lectures did

60%

40%-

20%1

0%-

you attend?

These results show that the course has been positively evaluated by the majority of students, who
have indicated only some criticism on the organization and order of the lectures. This is
understandable due to the nature of the course, a mash up of a self-consistent module focused more
on solar desalination with some additional lectures added later on.
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Annex 2.1. List of students attending the course

Name e-mail address

Hugo Rodriguez Pérez hugorplp@gmail.com
Osiris Antonio Decera Espinal mr.oade@yahoo.com
Alvaro Yohalmo Alvarenga Alvarenga alvaro_yohalmo@yahoo.com
Emilio Rodriguez Caballero e.r.caballero@hotmail.com
Sara Miralles Cuevas sara.miralles.cuevas@gmail.com
Javier Rosendo Ruiz Quero rruiz@ual.es

César Ruiz Muiioz c.incemet@gmail.com
Sergio Arrieta Gomez sergioarrietag@gmail.com
Come Gérome comous3@hotmail.com
Pablo Rodriguez Ortega pabloro7@hotmail.com
Alejandro Estrada Sanchez alexen7@hotmail.com
Helio Escrig Pérez hespe@alumni.uv.es
Inmaculada Navarro Piquer navarroinma@hotmail.com
Irene Garcia Fernandez ireneyay25@hotmail.com
Inmaculada Polo Lépez inmaculada.polo@psa.es
Ana Zapata Sierra ana.zapata@psa.es

Carla Sitori carla.sirtori@psa.es

Noelia Miranda Garcia noelia.miranda@psa.es
Patricia Palenzuela Ardila patricia.palenzuela@psa.es
Mercedes Ibarra Moll3 mercedes.ibarra@psa.es
Nikolaus Klamerth Nikolaus.klamerth@psa.es
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Annex 2.2 Course’s certificate of attendance

Promotion of Renewable
Energies for Water Production
through Desalination

copioration with Closolfls a totisl of 40 fioers divning Mgy, Joutly 2002

T Dlreoton 2. Conrae

Talornas 37 Jutl, 2009

PRODES project is supported by

Intelligent Energy Europe
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3. Course in Greece

3.1 Introduction

The purpose of the course entitled “Renewable Energy Technologies and Desalination” was to provide
graduate and postgraduate students with the latest technological developments in RES, Desalination
technologies, and their matching. More specifically, the course instructs students on the basic
principle of wind, solar and geothermal energy, conventional desalination and on the state-of-the art
of the most promising RES Desalination couplings. CRES has a significant experience, in collaboration
with Universities from Greece and abroad, for the elaboration of thesis studies and on the
development of courses for graduate or postgraduate students, such as the EUREC MSc Course in co-
operation with the National Technical University of Athens (NTUA), which is held every year.

3.2 Implementation of the Course

The 4 days intensive course program was included theoretical lecturers and two visits at the Energy
Park, Wind Park of CRES and at a demonstration RES Desalination plant of AUA. The course was
organised in Athens, Greece giving to the students a good overview of the possible renewable energy-
desalination combinations, including practical training. It has been carried out at AUA premises, at the
Central Building of the Agricultural University of Athens. The room has a capacity of 120 people.

The course was advertised by CRES and AUA site and by email to CRES colleagues from the University
of Patras, NTUA, Aristotle University, the Technical University of Crete, etc. The duration of the course
was 4 days, from 29th of October to 3rd of November 2009.

The course was very successful with around 100 students attending. By the end of the course the
students obtained a certificate of attendance. The following thematic areas were analyzed during the
course

&  Solar Energy — Photovoltaic Systems
&  Solar Energy — Solar Thermal Systems
&  Geothermal Energy

&  Wind Energy

&  Hybrid systems for Desalination

&  Environmental Aspects of RES Systems
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&  Desalination Technologies
- The Water & the Water Management Need

- Thermal Distillation Technologies
Multi Stage Flash, MSF; Multi Effect Distillation, MED, Vapor Compression, VC
- Membrane Technologies
Electrodialysis (ED/EDR); Reverse Osmosis (RO)
- Other Desalination technologies (Freezing, Membrane distillation, Humidification-
Dehumidification, Solar stills, Hybrid systems, Cogeneration — Dual Purpose plants)
- Technology Selection Criteria
- Desalination Economics
- Desalination Market
- Analytical Design of Reverse Osmosis systems

&  RES Desalination, Stand-alone Systems
- Desalination Technologies using Wind Energy

Mechanical Vapour Compression — Wind Energy
Reverse Osmosis — Wind Energy

-Desalination Technologies using Solar Energy
Solar Thermal Distillation Systems
Reverse Osmosis — Photovoltaics

- Other RES Desalination Applications (Solar Stills, Solar Membrane Distillation, Solar
Humidification -Dehumidification,Distillation—Geothermal Energy, Reverse Osmosis-
Wave Energy)

- Solar Rankine Cycle Systems for Desalination

- Environmental Aspects of Desalination Systems

Practical visits and activities at CRES 3MW Wind Park and CRES Energy Park, Keratea, Attiki

Presentation of the 3MW CRES Wind park — Visit to a Wind Turbine, (ENERCON 500kW)

Presentation of CRES Energy Park

Visit to the demonstration units:

&  Biomass unit
&  Geothermal unit

&  Hydrogen unit

& Dual Axis Photovoltaic Mover
& PV Pumping unit
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&  Solar Desiccant Evaporative Cooling System

&  Practical Visit to the Autonomous Hybrid (PV/Wind) RO unit for seawater desalination
Tutorials / Practical Exercises
Design of the autonomous PV RO system in Agaba, Design of the Hybrid RO of CRES

e Visit to the Solar Rankine Cycle Desalination System of AUA, Marathonas, Attiki

3.3 Faculty

Colleagues from five departments of CRES are participated for the implementation of the course.
These are as follows:

CRES Departments Lecture’s Name
Wind Department E. Tzen
Dr. K. Rossis

S. Tentzerakis

Solar Thermal Energy Department D. Chasapis
Photovoltaic Department I. Nikoletatos
Geothermal Energy Department Dr. K. Karytsas
Hydrogen Department Dr. E. Varkaraki

Lectures are also provided by the colleagues from the Agricultural University of Athens, Prof. G.
Papadakis, and Dr. D. Manolakos in co-operation with Dr. G. Kosmadakis, from Hellas Energy. Upon
request, all the presentations are provided to Prof. G. Papadakis for further educational use.
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3.4 Course Programme

O oo o

=N - e for Wate ducti
PRODES =~ | through Desalination

Deliverable 3.3

4 days Intensive Course on

«Renewable Energy Technologies and Desalinations

Organization
The =seminar is organized by the Centre for Renewahle Energy Sources and

Saving, in co-aperation with the Agricultural University of Athens within FroDes
Project.

Ohjectives

The purpose of this course is to provide graduate and postgraduate students
with the latest technological developments in hoth technologies, RES and
Desalination, and their matching. More specifically, the course will instruct
students on the hasic principle of desalination, wind, solar and geothemnal
energy and the state-ofthe art of the most promising RES Desalination
couplings.

The program includes a visit at the Energy Park, Wind Park of CRES (FEMA,
whanwy penaprject.gn and to a demonstration RES Desalination plant of ALA
By the end of the course the students will obtain a relevant certificate of
paticipation.

Yenue
The seminar will be held at at the premises of the Agriculiural University of
Athens, Central Building , lera odos 74, Athens www.aua.gr.

Time of the Seminar

The duration of the seminar is 4 days, frorm 29% of October to 3™ of Movember
2009,

Organizers
Eftihia Tzen, Wind Energy Dept., CRES, etzen@cres.ar
Prof. George Papadakis, Agricultural University of Athens, gpap@aua.ar

Dr. Dimitris Manolakos Agricultural University of Athens, dmani@aua.gr

dm xane
Wy CRES

Promotion of Renewable Energy for Water Production

through Desalnation
ProDes Contract Ho: IEEAO7/781/512.499059
ProDes Project
vavwwprodes-project.org

Registration Form

SURMAME.

FIRET MAME:

LEVEL OF
EDUCATION

BSc o
MSc o

SPECIALITY

CONTACT DATA

ADDRESS

cITY

Posteode

TELEFHOME

EMAIL

The paticipatian is free of charge.

Registration is requested.

Flease send the registration form to efzen@ocres. ar ar by

EMERGY
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Promotion of
Ranewable Energy

for Water production
through Desalinatioen

1 Session - Renewable Energy Sources 2nd Session - Desalination Technologies, RES Desalination n
a
Thursday 29-10-2009, 8:00 — 19:00 Friday 30-10-2009, 9:00 — 19:00 |
9:00 - 11:00 Solar Energy — Photovoltaic Systems 9:00 12:00 Desalination Technologies ¥
1. Mikoletstos, Photovoltaic Frergy Dept, E. Tzon, WMind Energy Dept, CRES i
CRES The Water & the Water Management Heed i
Py Technology Thermal Distillation Technologies c
Dezign of PY systems (grid connected, stand-alone systems) Multi Stage Flash, MSF: Mutti Effect Distilstion, MED s
Economics, Market !
“apor Compression, YC |
11:00 - 12:00 Solar Energy — Solar Thermal Systems Membrane Technologies
. Chasapis, Solar Thermal Dept., CRES Electrodialysis(EDMEDR); Reverse Osmosis (RO
Solar thermal systems Other Desalination technologies (Freezing, Membrane distillation,
Economics, harket Humidification- Dehumidification, Solar stils, Hybrid systems,
Coffee Break Cogeneration — Dual Purpose plants)

Technoblogy Selection Criteria
12:30 — 13:30 Geothermal Energy

Dr. K. Karytsas, Geotharmal Energy Dapt, CRES Desalination Economics
Geothermal Systems- Love, Medium & High Erthalpy systems Desalination Market
Economics, Market Analytical Design of Reverse Osmosis systems
Coffee Break
13:30: - 15:30 Wind Energy
5. Tewtzorakis, Wind Enargy Dept. CRES 12:30-16:00 RES Desalination, Stand-alone Systems
Wind Turbine Technology E. Tzon, Wind Energy Dopt, CRES

Design & Performance of WaiT

3 Desalnation Technologies using Wind Enengy
Economics, Market

Mechanical YWapour Compression —Wind Energy

Break —Light Lunch Reverse Osmoszis —vWind Energy

16:30 — 17:30 Hybrid systemns for Desalination Desalination Technologies using Solar Energy

Prof. G. Papadakiz, Agricuitural Upiversity of Atfrens
S i Solar Thermal Distillstion Systems

17:30 — 19:00 Environmental Aspects of RES Systems Feversze Cemosis - Photovolaics
Eoleemar; & Voo, e rberalis, (UG Other RES Desalination Applications (Solar Stils, Solar Membrans
Discussion Distillation, Solar Humidification - Dehumidification, Distillation - Geothermal

Energy, Reverse Cemosiz - VWave Energy)

g Agricutural University of Athens
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Promotion of
Renewable Energy
for Water production
through Desalinatioen

2" Session - Desalination Technologies, RES Desalination (cont.)
Friday 30-10-2009, 9:00 - 19:00
Break — Light Lunch

47:00 — 18:00 Solar Rankine Cycle Systems for Desalination
Dr. D. Miawolakos, Agricuiural University of Atfrens

—_— o e e =g

18:00 - 19:00 Environmental Aspects of Desalination Systems
E. Tzan, Wind Enargy Dopt, CRES
Pretreatment procedures
Fost-treatment procedures
Brine Disposal lzsues

Discussion

3™ Session - Practical Training & Tutorial

Monday 2-11-2009, 9:00 — 19:00

Practical visits and activities at CRES IMW Wind Park and CRES Energy
Park, Keratea, Attiki

Presentation of the 3MW CRES Wind park —Visit to a Wind Turbine
D K. Rossis, Wind Energy Dept, CRES

Presemtation of CRES Energy Park

F. Tzen, Wind Enorgy Dept, CRES

wwaw.penaproject.gr

Varkaraki 2
ot I Hydrges Depty CRES Tuesday 3-11-2009, 9:00 - 15:30
Visit to the demonstration units Visit to the Solar Rankine Cycle Desalination Systern of AUA, Marathonas, Attiki
Biomass unit ?:tﬂ :l'h'fimiﬂ.tos, AgricuRtural University of Athens (ALA)
orial

Geothermal unit

Hydrogen unit

Dual Axiz Photovaltaic Maver

P% Pumping unit

Solar Desiccant Evaporative Cooling System

Practical Visit to the Autonomous Hybrid (PYAWInd) RO unit for seawater

desalination

Tutorialks ! Practical Exercices

Design of the autonomous PY RO system in Agaba, Design of the Hylrid Il KKARE | CENTAE FoR RE
(P iind) RO of CRES N CRES | EneRy SOURCES §

Design of the Solar Rankine Cycle Desalination System

ﬁ Agricutural University of Athens
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3.5 Participants

The number of the participants was 98 students from several Universities of Greece. Students
came from the National Technical University of Athens (NTUA), University of Patras, Technical
University of Patras, Technical University of Crete, Technical Institute of Athens, Technical Institute
of Pireaus, Agricultural University (AUA), Universtiy of Sussex, etc. The level of education was
graduate and postgraduate. Several of the students were in elaboration of their thesis on RES
desalination, so the interest was very high.

List of Participants

1 TSOUKALAS Nikolaos NTUA MSc tsouk_n@yahoo.gr
2 ESSAM Mohamed AUA Msc esamsh@aua.gr
3 KATSI Zoi AUA BSc zoekatsi@hotmail.com
4 DIAMANTOPOULOS AUA BSc Diamantopoulos
Ath. athanasios13@yahoo.gr
5 PSILAKIS Nikolaos TEI of Crete BSc npsil@mycosmos.gr
6 STAMPOLIADIS MSc geostampo@yahoo.gr
George
7 TSITSEKTSIAN St. TEI of Pireaus BSc stelios106g@yahoo.gr
8 TSIGARIS George Aristotle Univ. BSc tsigaris@hotmail.com
9 KORMAS Ath. Aristotle Univ. BSc tanasakil3@hotmail.com
10 HODAJ Andi AUA BSc andyhodaj@yahoo.gr
11 STAMELOS Georgios TEI of Athens MSc stamelos13@hotmail.com
12 ANTONOPOULOU Technical Univ. BSc ANTELEN1@GMAIL.COM
Eleni of Patra
13 ATMATZIDIS Univ. of Patras kdatmatzidis@gmail.com
Konstantinos
14 IOSIFIDIS Fanos Technical Univ. BSc fiosifidis@gmail.com
of Crete
15 STAVROPOULOU NTUA BSc nasoula@windowslive.com
Athanasia
16 AVGOULIS Michalis NTUA BSc avgomix@hotmail.com
17 GEORGANTOPOULOU NTUA BSc andrianoulil3@hotmail.com
Adriana
18 SAVA Andreas AUA BSc savvaandreas@yahoo.com
19 MAKATSORI Ifigenia TEI of Patras BSc iphigeniam@hotmail.com
20 SARAFI Stella TEI of Patras BSc stellasaraf@hotmail.com
21 PAPALELOUDIS TEI of Pireaus BSc dimitrisapapalel@hotmail.com
Dimitrios
22 PITSILADIS AUA X.r.s.e@hotmail.com
Anastasios
23 KOSTARAS Dimitris AUA MSc dkostaras@aua.gr
24 LYCHNARAS Vasilis Researcher of vlychn@kepe.qgr
KEPE
25 PAPAMANTHOS AUA MSc papamanthos@yahoo.gr
Christos
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26 KAPPOS Georgios Municipality of georgios.kappos@1183.syzefsxis.go
Fthiotida v.gr
27 RODIAS Efthimios AUA BSc efthimisr@yahoo.gr
28 CHRYSADAKOU AUA BSc marilena@hotmail.com
Marilena
29 KORESTI Zoi AUA BSc zk_koresti@hotmail.com
Konstantina
30 KARAKATSIOTIS AUA BSc konkarakas@gamil.com
Konstantinos
31 CHATZIOANNIDOU MSc alkistis@result.gr
Alkistis
32 DIMITRIOU Spyros NTUA MSc construction@synet-com.gr
33 TSESMELIS Dimitrios AUA MSc tsesmelis@live.com
34 STAMATAKOS AUA MSc dimistamatakos@hotmail.com
Dimitrios
35 PAPASPYROU Eleni AUA BSc mariloulowbap@hotmail.com
36 KOKKA Eleni AUA BSc helene_boo@hotmail.com
37 | KATAVELOS Georgios University of
Athens
38 KANAKIS loannis Technical Univ. kanakis.ioannis@gmail.com
of Crete
39 PELEKANOS NTUA eraqua@yahoo.com
Konstantinos
40 PELEKANOS Minas AUA minaspele@netscape.net
41 KALOMIRIS Univ. of Patras mkalom@teemail.gr
Emmanouil
42 KALOMIRIS Universtiy of akalomiris@teemail.gr
Athanasios Sussex
43 VASILAKOPOULOS AUA MSc ath.vasilakopoulos@gmail.com
Ath.
44 BENTIOULIS TEI of Pireaus bientoulis@gmail.com
Georgios
45 RAPTIS Panagiotis AUA pan_raptis@hotmail.com
46 KOURTIDIS loannis AUA BSc ian@fredo@yahoo.com
47 KOSTARA Xsenia AUA BSc kaikaitsi_k@yahoo.gr
48 PAPACHARALAMBOS AUA BSc Rza_w@yahoo.gr
Konstantinos
49 SAVAS Emanouil AUA BSc hugeterastios@hotmail.com
50 MARAGOUDAKIS AUA BSc smaragkoudakis@yahoo.com
Stylianos
51 ZAXARIADIS NTUA jszachariadis@yahoo.gr
Nikolaos
52 KANELLAS Theod. AUA theoatis@hotmail.com
53 STAMOU Georgios AUA MSc gstamos83@gmail.com
54 TOPIS Anastasios AUA MSc topistasos@yahoo.gr
55 MITROUSIA Georgia AUA BSc georgiam86@hoptmail.com
56 FILIS Vasilios TEI OF Pireaus BSc Billfill2@hotmail.com
57 KROUSTIS Efstratios TEI OF Pireaus BSc efkroustis@hotmail.com
58 TSAFOUROS Ath. AUA BSc thantsaf@hotmail.com
59 PAPASOTIRIOU AUA BSc mandy_pap@hotmail.com

Marianthi
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60 NIKITA Spyridoula AUA BSc Sissaki_fe@hotmail.com
61 KOYRNOYTH AUA BSc yotaoua@hotmail.com
Panagiota
62 ZOGRAFOU Sevasti AUA BSc sevastiz@windowslive.com
63 GIANNOUSA AUA BSc panagiotagiannousa@hotmail.com
Panagiota
64 RIGA Maria AUA MSc rig.maria@gmail.com
65 MILIDIS Alexandros NTUA MSc amilidis@teemail.gr
66 KONTOUDAKIS AUA MSc kondoudakis_kwsths@hotmail.com
Konstantinos
67 LIANAKIS loannis TEI of Pireaus liannakis@gmail.com
68 ZAXARIOUDAKI AUA BSc margiannal2@hotmail.com
Margianna
69 CHRONOPOULOU AUA BSc efichr@gmail.com
SIAPIKA Efthimia
70 TZAMALIS Priklis AUA pertzam@otenet.gr
71 | PAPASTATHOPOULOS AUA BSc philippsit@hotmail.com
Filipos
72 KOSSOVAS TEI kostolis@yahoo.gr
Apostolos
73 XSILIAS Georgios NTUA MSc gxilias@otenet.gr
74 MIXOPOULOS AUA MSc michopoulos-ant@hotmail.com
Antonios
75 KARAMPELAS AUA BSc karampellas55@hotmail.com
Georgios
76 LIANOS Panagiotis AUA BSc planos@hotmail.com
77 DIMITRAKOPOULOS AUA BSc mpagosjima@hotmail.com
Dimitris
78 KOTSOVOU Katerina AUA BSc kkotsova@gmail.com
79 FASOULOPOULOS AUA BSc true_spidey@hotmail.com
Evag.
80 KASIMATI Katerina AUA BSc katerina.kassimati@gmail.com
81 KAFOUROS AUA BSc t.asos@hotmail.com
Anastasios
82 ATHANASIOU Ath. AUA BSc teddyboras4@hotmail.com
83 MOUZAKIS Pantelis AUA BSc
84 NASIS Konstantinos University of BSc mitrosdovas@yahoo.gr
Patras
85 KALAITZAKIS TEI of Iraklio, BSc nlkOs_k@hotmail.com
Nikolaos Crete
86 KOUTSOMIXOS El. Engineer BSc
Nikolaos
87 MARGARONIS TEI of Athens BSc margisam@gmail.com
Dimitris
88 AGGOURIDIS Kostas TEI of Iraklio, k.angouridis@hotmail.com
Crete
89 PAPARDESI Nikoleta AUA BSc nikoletageorgia@hotmail.com
90 THANOPOULOS AUA PhD ricosth@aua.gr
Roikos
91 MOUSTAKAKIS AUA MSc moustakakis@yahoo.gr
Christos
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92 BAKOS Athanasios AUA MSc thanosbakos@yahoo.gr

93 BENTIOULIS TEI of Pireaus BSc bentioulis@gmail.com
Georgios

94 | GOUZOU Konstantina AUA BSc kalia-s@yahoo.gr

95 ROUZIOU Maria AUA BSC

96 | PAPADOPOULOS llias AUA BSC papadopouloshilias@gmail.com

97 STATHOPOULOS AUA BSC akiss7@hotmail.com
Eleftherios

98 PASISIS loannis AUA MSC pirate2000gr@hotmail.com

3.6 Lecturers’ comments and feedback on the course

CRES and AUA faculty are attending the course with enthusiastic response with regards to the
topic and the course structure proposed. The course has been organised with a good balance
between theory and practice. The lectures in all the fields are provided a general overview of the
technologies, technical part, applications, economics, market and applications. The students have
the opportunity to discuss with experts from all the fields and in several cases they ask for further
assistance on their thesis studies. In some of the lectures (photovoltaic, General Desalination |
lectures), part of the theory analysis should be reduced and replaced by more practical knowledge
(for instance more design examples).

3.7 Students’ feedback on the course

The practical tutorials, regarding the design of the autonomous RES desalination plants and the
visits to the RES and desalination plants pilot units and to the 500 kW wind turbine, were the most
impressed part of the courses for the students. As concluded from the assessment forms and from
discussions with the students, they were enthusiastic and pleasant with the opportunity to
participate in a seminar regarding RES Desalination (not very common subject at least for Greece).

As they mention, the only problem with their attendance was that they have to be absent from
their Universities and it was difficult for them to spend so many days out from their lessons.
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Annex 3.1: Photos from the Course and the Visits

Photos from the theoretical course
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Photos from CRES Wind Park, Energy Park
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4. Course in Portugal

4.1 LNEG background in Renewables and Desalination

From the early 80’s, research in Renewable Energies became one of the main activities of LNEG
(former INETI), a public research institute created in the late 70’s. The development of research
activities in different vectors of renewable energies, wind, wave, biomass or solar, has crossed the
field of desalination in different projects, mainly in its connection with solar thermal or solar PV
technologies (solar pond, small RO-PV unit, humidification/dehumidification, solar fed double
effect heat pump coupled to MED process, Organic Rankine cycle for heat and power purposes in
desalination).

Together with research activities, LNEG has long promoted training courses in different fields of
renewable energies, both to technical, professional or scholarship audiences. One of the most
recent examples of such activities is the participation of LNEG in the Master in Energy &
Environment Engineering of the Sciences College of Lisbon University.

4.2 Justification of the course

While the teaching of renewable energy sciences is becoming widespread within engineering
courses programmes, desalination has not been treated yet at University level.

The collaboration of LNEG in the Master in Energy & Environment Engineering of the Sciences
College of Lisbon University established the opportunity to offer classes, within the framework of
PRODES project, on Desalination technologies and their ability to be linked with different
renewable energy technologies, has previewed in WP3 of the project.

Considering the country’s geographical potential for the use of desalination, with the southern
region of Algarve being the one gathering the major potential both from the side of water
resources (existence of saline intrusion problems, high seasonal loads, etc) and economic activities
(tourism is the main economic activity), the course is also being offered to students of the Master
in Mechanical Engineering - Energy & Building, at the University of Algarve.

4.3 Implementation of the course

The first edition of the course took place throughout the first semester of 2009/2010, both at
LNEG and FCT/UL facilities, integrated in the Master in Energy & Environment Engineering of the
Faculty of Sciences of the University of Lisbon.
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Fig.1 INETI - Solar XXI Building Faculty of Sciences-UL

The course has been advertised by leaflet disseminated in the University by the head of the
Master programme.

The course structure followed the programme developed in Task 3.2, yet shortened considering
both the overlapping of RE issues and the available time load for PRODES classes, provided in ten
weekly 2 hr classes.

Table 1. Lectures timetable:

Date and
Lecture Argument Type of lecture . Lecturers

duration
Introduction "

, 24" September 2009,
Conventional desalination processes Theoretical 2hrs P. Horta
and technologies.
Renewable energies in relation to
desalination
Theoretical 1% October 2009, 2hrs | P. Horta

Other renewable energy sources and
desalination
Solar Stills
Solar Ponds Theoretical 8™ Octber 2009, 2hrs P. Horta

Solar Thermal Membrane Distillation

High capacity solar thermal distillation

. 15" October 2009,
Solar thermal Theoretical Shrs P. Horta

humidification/dehumidification

Design and operation of desalination . 29" October 2009,
Theoretical P. Horta
plants powered by renewable energy 2hrs

Mass and energy balances in thermal th
o ] . . 5" November 2009,
desalination processes, with basic Tutorial 2h P. Horta

r
design

40



Date and
Lecture Argument Type of lecture . Lecturers
duration

Design of low temperature (T < 80°C)
solar thermal fields to be coupled to a
membrane distillation / humidification-

dehumidification desalination system ' 12" November 2009, .
Tutorial J. Farinha Mendes
Design of intermediate (80°C< T < 2hrs

200°C) solar thermal fields to be
coupled to a multi-effect distillation
(MED) plant

Solar photovoltaic and desalination

Process design of a conventional th
L . 26 November 2009,
membrane desalination process (RO) Tutorial oh P. Horta

r

Design of a solar photovoltaic field to be
coupled to a RO desalination plant

Wind energy and desalination

3" December 2009,

Design of a wind energy field to be Tutorial 2hrs P. Horta

coupled to a RO desalination plant

Economic and sustainability issues of

desalination powered by renewable

10™ December 2009,
energy Theoretical o P. Horta
r

Overview of demonstration

installations.

The course was attended by a maximum of 26 students. The attendance statistics is represented in
figure 2.

30 -
25 -
20+
3
5 —
B 15
@
£
Py
10+
5 -
1 2 3 4 5 6 7 38 9 10

Class

Fig. 2 Attendance statistic Lisbon course
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Fig.3 — PRODES lectures at Lisbon

PRODES course attendance was credited with 3 ECTS credits (together with another optional
lecture for the 2" semester, to be delivered by the University), upon a final evaluation consisting
on a practical final work.

This final work has the objective of designing a RE+Desalination plant under one of three different
situations:

e water feeding of a 5 star hotel with Golf course and 100 bedrooms;
e water feeding of an isolated community (without electric grid) with 25 inhabitants;
e water feeding for a 50000 inhabitants city.

The choice of location, RE technology, layout and Desalination technology is free. The works are to
be developed in groups with 2/3 members, and will be presented by March 1% 2010. A total of 10
groups were formed, assuring an even distribution of themes.

4.4 Lecturers’ comments and feedback on the course

The PRODES course raised a strong interest among the students, mainly due to the novelty of the
desalination topics.

4.5 Students’ feedback on the course:

By the time of final works presentation, an inquiry will be distributed among all the students.
4.6 Plans for the next courses

The second Prodes course for students will be held at Algarve, in the week 22-26 February 2010.

The course will follow a 5 X 6 hr programme, following the topics defined in PRODES U-course
programme.
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