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Sea water desalination

Desalination technologies



Sea water desalination
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Sea water desalination

Desalination technologies

Incompatibility with the  
concept of sustainable 

development 
High cost



The vicious circle of direct and indirect use of 
fossil fuels to power desalination



Which alternative for the current energy 
system?

The energy source should be inexhaustible

The energy resource should be provided without support or 
with a recyclable support

The alternative should meet two necessary and 
sufficient conditions :
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Urgent need to develop the 
renewable energy technologies



Renewable Energy Sources
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R&D IN THE FIELD OF RENEWABLE 
ENERGY DRIVEN DESALINATION SYSTEMS 

IN MOROCCO

Solar Thermal Desalination



The production: less than 5 litres/m2.d

Mohammadia School of 
Engineers

Basic Solar Stills

Hassan II Agronomic Institute

(1984 – 86) (1984 – 86)



Heat consumption in solar still

~1.5 kWh/litre

0.7 kWh/litre

Evaporation
heat

Production   : 3 - 5 litres/m2.d

For a daily global  irradiation of 5.5 - 8 kWh/m2 on an 
horizontal surface (South of Morocco)

0.8 kWh/litre

Heat  
losses

Basic Solar Stills



The production: less than 7 litres/m2.d

University of Agadir

Examples of realization

(2002 – 04)

Solar Stills Improvements



DIFICAP (ENCIC – Nancy)

Multi-Effect Solar Still 

Solar stills with the recovery of the condensation 
latent heat into the water evaporation

Un. Sc. Tech. Houari Boumediene 
(Algeria)

1986

Ecole Nationale d’Ingénieurs-Gabes 
(Tunisia)

1989

Ecole Supérieure de Technologie-
Casablanca (Morocco)

1991

Research Centre on Solar Energy 
(Libya)

1991

The production: less than 20 litres/m2.d

Solar Stills Improvements



Hybrid Fossil/Solar Heated Multi-Effect-Still in colaboration with 
the Centre for Solar Energy and Hydrogen Research (ZSW 
Germany) and the support of the Middle East Desalination 

Research Centre (MEDRC) (1999 – 2001)

The production: less than 20 litres/m2.d

Solar Stills Improvements
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(1999)



Total distillate water 
production per cycle

0.4 l/kg zeolite

Energy 
consumption

50 – 60 kWh(th)/m
3

Adsorption desalination

Design by TEER of an adsorption 
desalination system 

(2000)





Engineering Department, National University of Singapore, 

Daily Production : 3.5 – 4 litres/kg Silica gel

Adsorption desalination

(Source: Xiaolin Wang, Kim Choon Ng, Applied 
Thermal Engineering 25 (2005) 2780–2789)



Pictorial views of the solar-powered adsorption desalination cum chiller plant at 
the King Abdullah University of Science & Technology (KAUST). A nominal water 

production
capacity of 12.5 m3 per tonne of silica gel per day (85 °C

for the heat source, 30 °C for the cooling water and 7 °C for the chilled
water.)

(Kim Choon Ng and al. Adsorption desalination: An emerging low-cost thermal 
desalination method. Desalination 308 (2013) 161–179)



PV Driven Electric Desalination 
Systems



Ait Bensaine Ouelad 
Elboukhari 
Ounzar

RO unit (l/h) 600 1000

PV Generator (Wc) 4800 2700

Batteries (Ah) 610 375

ADIRA Project in Morocco

(Source : A. Outzourhit, 
2009)



Wind/PV hybrid desalination 
system



An optimization model for a mechanical vapor 
compression desalination plant driven by a 

wind/PV hybrid system





Secondary school 
Al Annouar de Sidi Taïbi 

(between Rabat and Kenitra)

Water production: 3 m3 water/day

Vertical axix Wind turbine: 2.2 kW

Photovoltaic system: 23.22 kWc

Storage capacity: 48 kWh



Wind Driven Desalination 
systems



Wind energy

- 21,7 GW of new installations in the first half of 2015, after 17 GW in 2014
– Worldwide wind capacity has reached 392 GW, 428 GW expected for full 

year
– China close to 125 GW of installed capacity

– Newcomer Brazil: fourth largest market for new wind turbines



Wind powered 
desalination

Best choice of the 
windy site

Water shortage
Competitiveness of 

wind technology

Wind powered desalination



(Data source: M. Enzili (2008))

Wind powered desalination configuration of 
the Tan-Tan plant project



wind-grid 
configuration

grid-only 
configuration 

LWC=0.84 LWC=0.82

Economic analysis





Conclusion

To move from pilot plant level to 

viable commercial renewable 

desalination projects, these should 

benefit at least from the same 

incentives provided to encourage the 

renewable power sector



Thank to all of you


