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ii) To publicize the knowledge among main stake-
holders: solar manufacturers, process engineers, 
related associated industry, installers and poten-
tial customers and users;  

iii) To promote collaborative initiatives for assess-
ment of technical and economic feasibility of 
specific water detoxification and disinfection 
problems, also identifying potential follow-up 
demonstration case studies. 

7.3! Participation and National 
Contributions in 2010 

Task VI is open to all IEA/SolarPACES members, 
who wish to actively participate in any activity described 
within the scope of the Task. Current Task VI active 
participants are Egypt, Germany, Mexico, South Africa, 
Spain and United States. 

Ongoing Task VI activities are presented in Table 8.1, 
following the structure above. In the sharing column, “I” 
refers to information sharing; “M” to task sharing by 
member countries, “T” to task sharing trough SolarPAC-
ES; and “C” to cost sharing. Main SolarPACES contact 
person is indicated.  

The most important achievements in 2010 with up-to-
date information about project participation, objectives, 
status, and relevant publications, are summarized below.  

7.4! Summary of achievements 
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Contacts: Julián Blanco Gálvez, julian.blanco@psa.es  
Christian Sattler, Christian.Sattler@dlr.de  
Reda Abdel Azim Younes, reda@nrea.eg.com  

Duration: April 2010 – March 2011 
Participants: CIEMAT, DLR, NREA  
Funding: 25 k€ from SolarPACES 
Background: Tapping Solar Energy for electricity genera-
tion and water desalination is an issue of growing interest, 
in view of the limited water supplies throughout the 
MENA area. In the specific case of Egypt, securing water 
needs for both sustainable development and satisfaction 
of domestic needs is a crucial issue in view of the fact that 
the per capita water share is around 700 m3/year, which is 
one of the highest figures in the whole region. Therefore, 
and considering the high existing potential for CSP 
project development in the area, the use of solar energy 
for the combined production of power and freshwater is 
highly attractive.   

Purpose

Table 7.1   Summarized Task VI reported activities organized by Sector/

: The purpose of this project is technical assess-
ment of possible configurations of Concentrating Solar 
Power plants with Desalination facilities (CSP+D) to 
optimize the production of water and electricity within the 
MENA (Middle East and North African) region. This 
study was combined with the DNI assessment in the 
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CSP+D potential at MENA countries J. Blanco / / D/ /

CONSOLI+DA J. Blanco / D/ / /
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TRAGUA B. Sánchez / D/ / /

EDARSOL S. Malato D/ / / /
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coastal strip of Egypt, selecting one specific location and 
carrying out a first preliminary design and economic 
study of an integrated CSP+D plant on the site.   
Achievements in 2010

   

: Solar radiation was estimation 
from satellite images by IRSOLAV (Spain) based on a 
functional relationship between the solar irradiance at the 
Earth’s surface and the cloud index estimated from the 
images. This relationship was fitted using high quality 
available ground data in such way that the solar irra-
diance-cloud index correlation can be extrapolated to any 
location of interest. Radiation (global and DNI) was esti-
mated 5 km away from the sea (to avoid the albedo effect 
of the sea as much as possible) and at intervals of 10 km. 
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Figure 7.1 Yearly average DNI on the Egyptian 

Mediterranean coast 

DNI on the Egyptian Mediterranean coast ranged 
from 1854 to 2247 kWh/m2 year (Fig. 1). On the Egyp-
tian Red Sea coast, it was from 2082 to 
2611 kWh/m2 year. In addition, the following CSP+D 
configurations were analyzed thermodynamically: 
x, LT-MED (low temperature multi-effect distillation) 

unit integrated into a parabolic-trough solar power 
plant (PT-CSP). 

x, LT-MED-TVC (low temperature multi-effect distilla-
tion with thermal vapour compression) unit integrated 
into a PT-CSP plant, considering different possible 
low pressure steam extractions from the turbine. 

x, RO (reverse osmosis) unit connected to a PT-CSP 
plant. 

In all cases studied the freshwater and electricity pro-
duction considered is the same (40.520 m3/day, 50 MWe, 
respectively). The results are valid for arid regions where 
RO has higher specific electricity consumption and dry 
cooling is used in CSP plants. 

The selected location for the preliminary CSP+D 
study was Port Safaga on the Egyptian Red Sea with 
where estimated DNI is 2,496 kWh/m2 year. A 14-hour 
molten salt thermal storage system was considered. 
Another hypothesis was for the desalination unit to work 

fully associated with the CSP plant (if stopped the desali-
nation plant is also).   

Table 7.2  Net thermal capacity output required, overall 
CSP+D efficiency and aperture area resulting 
from each desalination configuration proposed 
for the Port-Safaga location (Egypt), considering 
50 MWe  and 40520 m3/day power and net water 
production, respectively 

Desalination 

system 

Net thermal capacity 

output required 

(MWth) 

Overall  

efficiency 

 (%) 

Aperture 

area (m
2
) 

LT-MED 183 27.4 461,070 

LT-MED-

TVC 
228 22.0 574,430 

RO 193 25.9 487,230 

 

The results showed slightly better combined efficiency of 
CSP-LT-MED over CSP-RO and smaller solar field 
(Table 7.2). However, when the levelized energy and 
water costs are estimated (Table 3), the differences are 
very small. 

Table 7.3 Comparative levelized costs of power (50 MWe net 
production) and water (40.520 m3/day net 
production) cogeneration with PT-CSP/RO and PT-
CSP/LT-MED configuration at Port-Safaga (Egypt) 

Cogeneration 

system 

Investment 

solar plant 

(M€) 

Investment 

desalination 

plant (M€) 

LEC 

(€/kWh) 

LWC 

(€/m
3

) 

PT-CSP / RO 321.46 34.49 0.156 0.678 

PT-CSP / LT-

MED 
317.50 42.59 0.154 0.735 

 

Publications
[7.01], Blanco J., Alarcón D., Zaragoza G., Guillén E., 

Palenzuela P., Ibarra M. (2010) Expanding CSP 
research frontier: Challenges to be addressed by 
Combined Solar Power and Desalination plants. 
In: SolarPACES 2010. The CSP Conference: 
Electricity, Fuels and Clean Water from Concen-
trated Solar Energy. 21-24 September 2010, 
Perpignan, France 

:  

CONSOLI+DA – Consortium of Solar Re-
search and Development  

Contact: Julián Blanco Gálvez, PSA-CIEMAT  
julian.blanco@psa.es  

Participants: 20 Spanish Companies and 18 subcon-
tracted Spanish Research Institutions;  

Funding: 24 M€ from the Spanish Ministry of Indus-
try, Commerce and Tourism (INGENIO 
program CENIT project)  

Duration: 2008 – 2011 
Background: The general purpose of the project is to lay 
an R&D infrastructure that consolidates the leading role 
of Spain in concentrating solar power technologies. As 
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CSP can effectively contribute to the achievement of EU 
targets in energy policies, such as the 20% reduction in 
carbon dioxide emissions by 2020, it is reasonable to 
expect the growing importance of project development 
not only in Spain, but also in other countries. The main 
purpose of this project is therefore to consolidate the 
leading position of Spanish companies in the field of 
concentrating solar power. 
Purpose: The PSA-CIEMAT Department of Environmen-
tal Applications of Solar Energy participates in the par-
ticular branch of the project which concerns desalination, 
for the general purpose of achieving the effective integra-
tion of seawater desalination in concentrated solar power 
plants. The specific goals of the activity are: (i) to eva-
luate and select the most feasible solar collection and 
desalination technology options; (ii) to perform technical 
and economic analysis of the different combined options; 
and (iii) to analyze those options in depth by conceptual 
predesign of specific plants.  

Achievements in 2010

thermal storage to increase the solar fraction of the com-
bined power and desalination plant and also fossil fuel 
hybridization to guarantee continuous 24-hour operation. 
With the help of this software, the solar collector field 
and desalination system were designed and sized consi-
dering different power and water production capacities 
(

: Computer models of selected and 
defined CSP+D configurations were developed for LT-
MED (low temperature multi-effect distillation) and LT-
MED-TVC (low temperature multi-effect distillation with 
thermal vapour compression). These models included 

Figure 7.2 and Figure 7.3). 

Publications
[7.02] Palenzuela P., Alarcón D., Blanco J., Zaragoza 

G., Guillén E., Ibarra M. (2010) Steady-State 
Mathematical Modeling of a Solar Multi-Effect 
Desalination Plant at the Plataforma Solar de 
Almería. In: EuroMed 2010 Desalination for 
Clean Water and Energy. 3-6 October 2010, Tel 
Aviv, Israel. 

: 

7.4.2 Solar Thermal Desalination 
Systems 

MEDIODIA – Multiplication of Efforts for the 
Development, Innovation, Optimization and 
Design of Advanced Greenhouses 
Contact: Dr. Julian Blanco, julian.blanco@psa.es 
Duration:  January, 2007-December 2010 
Participants: Repsol YPF (E); Acciona Solar (E) 

(CIEMAT-PSA as subcontracted); Ulma 
Agrícola (E); Ulma Packaging (E); Acciona 
Agua (E); Ulma Handling Systems (E); 
Fundación Cajamar (E); Agrobio (E); Bio-
miva (E); Grupo AN (E); Ingeteam (E). 

Funding: 25 M€ by Spanish Ministry of Industry, 
Tourism and Trade (INGENIO Programme 
CENIT Project);  

Background: Intensive agriculture is one of the major 
agricultural sectors in Spain. Advanced R&D are needed 
to place Spain on the front line in agro-food technology. 
The results will not only be useful in the agro-food sector, 
but will boost other industrial activities and services. 

Purpose

The contribution of the PSA-CIEMAT focuses on two 
main objectives:  

: The main objective of this project is to develop 
a new concept for an advanced highly-automated green-
house, with efficient water and energy consumption to 
allow diversified and profitable growing under all climate 
conditions in Spain. 

i) Building and evaluation of a medium tempera-
ture parabolic trough collector for different 
thermal applications 

ii) Possible connection of this PTC collector to an 
organic Rankine cycle in polygeneration 
schemes (electricity, refrigeration, water, heat). 
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Auxiliary boiler

Water 
tankSolar collector field
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Water at 75 ºC
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Figure 7.2! Scheme of Low Temperature Multi-Effect Distillation 

system coupled to a parabolic trough collector field 

Solar collector field
(parabolic trough)

Oil at 220 ºC

High pressure steam (motion flow), 17 bar

Gas burner

Preheater

Evaporator

Low pressure steam 
(suction flow), 50 ºC

Feeding MED steam, 
70 ºC

Oil at 220 ºC

Production: 
10.000 m3/day, 

35 ºC, 1 barOil expansion tank

Solar collector field
(parabolic trough)

Oil at 220 ºC

High pressure steam (motion flow), 17 bar

Gas burner

Preheater

Evaporator

Low pressure steam 
(suction flow), 50 ºC

Feeding MED steam, 
70 ºC

Oil at 220 ºC

Production: 
10.000 m3/day, 

35 ºC, 1 barOil expansion tank  
Figure 7.3! Scheme of Low Temperature Multi-Effect Distillation 

with Thermal Vapour compression system coupled to 
a parabolic trough collector field 
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