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 Components suitable for specific RE-D
→ Adaptation of pumps and energy recovery systems for efficient operation 
in small-scale plants
→ Development of seawater-resistant materials (e.g. pumps)
→ Automated and environmental friendly pre- and post- treatment 
technologies
→ Control systems that optimize performance and minimize maintenance
→ Obtain certification for food proofed systems for materials that are in 
contact with the water

 Components suitable for the smooth and efficient coupling of the existing 
desalination with renewable energy technologies

R&D priorities for the RE-desalination technology

NEW WATER NEW ENERGY: A CONFERENCE LINKING DESALINATION AND 
RENEWABLE ENERGY      ALAMOGORDO, NEW MEXICO  13-DEC-2011

Legislative and institutional issues

Greece: 
Development of a specific framework for the desalination of brackish and 
seawater

Priority should be given to implementation of small autonomous RE Desalination 
units in remote areas (small islands).

→ new RES Law 3851/2010, already provides priority on the licenses 
authorization for the implementation of RE desalination projects.

Public or private projects and activities categorized according to their impacts on 
the environment. Desalination units >100 m3/day: serious risks for the 
environment, <100 m3/day: subject to general specifications, terms and 
restrictions for reasons of environmental protection. 

→ proposed: <50 m3/day to belong at Category C (insignificant risk or nuisance 
or degradation to the environment).

<10 m3/day for Municipal Use, exempted from the licenses procedures
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New desalination plants to be constructed up to 2016 are expected to be 
worth, in total, over $64 billion. 

RE -desalination community is targeting a 3–5% share of that market, 
worth $2–3 billion over the next 7 years. 

This is a market large enough to attract the interest of major players who 
will catalyse fast developments. 

 Plants with capacities below 1,000 m³/day: 15 to 20% of the market share 
aimed by RE -desalination, using existing technologies like wind-RO, wind-
MVC, solar MD, solar MEH and PV-RO. 

 Larger plants: just below 2% of the market could be reached when in 
addition to the very large wind powered RO systems, CSP-MED and wave-
RO plants start being implemented.

Targets for the RE-desalination technology
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 Development of elements that will make RE -desalination robust for long 
stand-alone operation in harsh environments

 Development of components and control systems that allow desalination 
technologies to deal better with variable energy input
→ Hybrid systems
→ Energy storage
→ Salinity gradient systems

 Development of co-generation systems that produce water and power

The fact that RE-Desalination belongs to both water and energy sectors, has 
been a barrier for securing R&D funding since neither sector felt totally 
responsible for this area 
→ reverse this situation and use it as an opportunity to include RE-D priorities 
in both.

R&D priorities for the RE-desalination technology
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 Define the R&D priorities that will benefit the entire sector and 
coordinate activities in this direction

→ R&D worth more than 100 M€ in the period 2014 to 2020 

 Support the wider establishment of RE-desalination education and 
training activities

→ 2,000 students and 500 professionals yearly within Europe by 2015

 Supervise and coordinate a comprehensive market analysis
 Develop and promote appropriate legal structures and policies

→ both on a country by country basis

 Raise awareness about the technology and demonstrate its market 
potential

Activities of the RE-desalination Working Group
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Renewable energy resource: illimitably available and not generate pollution

Renewable Energy
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Legislative and institutional issues

Spain: 

RE is a key and powerful industrial sector in Spain with a very significant 
contribution to electricity generation: 24,7 % of electricity in 2009 and very promising 
role for the next decade (42.3% in 2020). 

The subsidy strategy (Feed-in tariffs) has allowed this high development of the RE 
sector.

Initiatives on subsidies, as the one, focused on desalination in the Canary Islands, 
addressed to reduce water prices in the region, which are higher than the average 
price in the country.

→ proposed: specific subsidy to desalinated water produced by RE resources. 

Desalination included in the new Plan for Renewable Energy in Spain (2011-2020).
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Working group on Renewable Energy Desalination to promote the use 
of desalination powered by renewable energy as an environmentally 
friendly and decentralized solution for sustainable water supply.

Work of the group guided from the Road Map.

Participation open to stakeholders → register in www.prodes-project.org

There are already more than 100 registered members that will be meeting 
annually in events coordinated with the conferences organized by the 
European Desalination Society.  

Next meeting to take place parallel to the “Desalination for the 
Environment, Clean Water and Energy” conference in 23-26 April 2012 in 
Barcelona (Spain).

RE-desalination Working Group
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NEW WATER NEW ENERGY: A CONFERENCE LINKING DESALINATION AND 
RENEWABLE ENERGY      ALAMOGORDO, NEW MEXICO  13-DEC-2011

RE-desalination Working Group
www.prodes-project.org



December 13-14, 2011

Guillermo Zaragoza, Plataforma Solar de Almeria24

75

76

77

NEW WATER NEW ENERGY: A CONFERENCE LINKING DESALINATION AND 
RENEWABLE ENERGY      ALAMOGORDO, NEW MEXICO  13-DEC-2011

Renewable Energy

Power oriented RE technologies are based on three major resources:
1. Solar radiation;
2. Wind;
3. Waves.

Solar photovoltaic / thermal WavesWind
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Solar thermal collectors concentrate solar radiation into heat energy to 
produce steam, which then turns a turbine to produce electricity.

Solar thermal electricity
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Limitations:

Intermittent, difficult to predict and fluctuant

Occupy large areas 

Adverse impact on the environment:

visual impact

noise

influence marine and aerial life

Size of RE power plants is limited (few MW)

→ despite being one of the most used, hydropower is not considered 
because it is associated to high availability of water (desalination not 
necessary)

Renewable Energy
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Heat oriented RE technologies are based on three major resources:
1. Solar radiation;
2. Biomass / Biogas;
3. Geothermal heat.

Solar based solutions are particularly suitable for desalination purposes,
given the resource availability in most of the hydric stressed areas

Solar thermal Biomass Geothermy

Renewable Energy
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heat production RE technologies

power production RE technologies

Solar thermal

Biomass Solar Thermal
electricity

Wind Power

Wave Power

Solar Photovoltaic

Geothermal

A number of different technologies allow the exploitation of renewable
energy resources, providing energy as heat, power or even a
combination of both energy forms

Renewable Energy for Desalination
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Solar thermal energy
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Examples
Wind speed = 10 m/s
Fetch length = 100 km
• wave height = 1.6 m
• wave period = 6 sec
• wave power density = 7 kW/m

Wind speed = 12 m/s
Fetch length = 1000 km
• wave height = 5.0 m
• wave period = 12 sec
• wave power density = 135 kW/m

Wave energy
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Current best estimate for total 
worldwide exploitable resource is 
calculated to be 3 – 4 TW

 1,500 GW in the UK, Canada 
and Alaska
 1,600 GW in China and Japan
 145 GW in Australia and New 
Zealand

Tidal energy
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Wind energy

Wind turbine generators convert mechanical energy from the wind to
electrical energy.
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Geothermal energy

NEW WATER NEW ENERGY: A CONFERENCE LINKING DESALINATION AND 
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Worldwide exploitable wave energy resource estimated to be 2 TW
Intermittent and variable

Wave energy
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Salt water flows through channels made with ionic selective membranes. 

An electric field forces ions to cross relevant selective membranes, thus 
generating two streams:
• dilute stream;
• concentrate stream

Electro Dialysis
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Solar Stills

Wick-type solar still
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Tidal stream Tidal barrage

La Rance, FrancePortaferry, Northern Ireland

Tidal energy
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heat-driven processes

power-driven processes

Multiple Effect Evaporation
Thermal Vapour 
Compression

Mechanical Vapour 
Compression

Multi Stage Flash

Electro Dialysis

Depending on the desalination process in use, energy might be 
required either as heat, power or even a combination of both energy 
forms

Reverse Osmosis
Humidif.-Dehumid.

Membrane Distillation

Renewable Energy for Desalination
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Sea water pumped at pressures 
higher than 60 70 bars. 

A semi-permeable membrane allow 
the passage of water with a high 
rejection for salts 

Reverse Osmosis

NEW WATER NEW ENERGY: A CONFERENCE LINKING DESALINATION AND 
RENEWABLE ENERGY      ALAMOGORDO, NEW MEXICO  13-DEC-2011

Solar Stills

Basin-type solar still
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Multiple effect systems for latent heat recovery

…Steam

Condensed 
steam

P
1

distillate

P
2

distillate

P
3

distillate

P
4

Seawater

Thermal processes
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Multi Stage Flash Evaporation
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Humidification / Dehumidification
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Humidification / Dehumidification
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Evaporation on
a hot surface

Evaporation with 
flashing

Hot 
Steam

Condensed 
steam

seawater

Vaporised 
water

Rejected brine

Hot 
Steam

Condensed 
steam

seawater

Vaporised 
water

Rejected 
brine

Vacuum 

Thermal processes

NEW WATER NEW ENERGY: A CONFERENCE LINKING DESALINATION AND 
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Multi Effect Distillation
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Renewable Energy sources

Geothermal Energy Solar Energy Wind & Tidal Energy

Reverse 
Osmosis

MVC

Steam

MED MSF Humid
Dehum.

Solar 
collectors

Solar stills
Electro 
Dialysis

PhotovoltaicThermal

Membrane
Distillation

MED-TVC

Power production

MED: Multiple Effects Distillation
MSF: Multi Stage Flash
TVC: Thermal Vapour Compression
MVC: Mechanical Vap. Comp.

Renewable Energy for Desalination

NEW WATER NEW ENERGY: A CONFERENCE LINKING DESALINATION AND 
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Renewable Energy for Desalination
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Mechanical Vapour Compression
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Membrane Distillation
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MVC
 Mechanical power:   7 15 

kWh/m3 produced water
 Sea water intake from 3 to 5 

times produced water

RO
 Mechanical power   4 7 

kWh/m3 produced water
 Sea water intake from 2 to 4 

times produced water

Mechanical processes

Desalination demands

Thermal processes
MED

 Low pressure steam (0.8 bar) in a 
rate of 8 to 12 % of product water

 Electric power   1.5 3 kWh/m3

product water
 Seawater intake from 5 to 6 times 

product water

MSF
 Low pressure steam (2 bar) at a 

rate of 10 to 12 % of product water
 Electric power    2.5 4 kWh/m3

product water
 Seawater intake from 3 to 9 times 

product water

NEW WATER NEW ENERGY: A CONFERENCE LINKING DESALINATION AND 
RENEWABLE ENERGY      ALAMOGORDO, NEW MEXICO  13-DEC-2011

Renewable Energy for Desalination
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Current status of the RE-desalination technology

Solar Dew International
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Current status of the RE-desalination technology
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Current status of the RE-desalination technology

MAGE WATER MANAGEMENT GmbH - Watercone®
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RSD Solar   Rosendahl Systems

Current status of the RE-desalination technology
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RSD Solar   Rosendahl Systems

Current status of the RE-desalination technology
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Solar Dew International

Current status of the RE-desalination technology
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MAGE WATER MANAGEMENT GmbH – MEH Systems

Current status of the RE-desalination technology
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SOLAR SPRING -- Oryx 150

Current status of the RE-desalination technology
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IBEU, Solar Institut Juelich   AQUASOL

Current status of the RE-desalination technology
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MAGE WATER MANAGEMENT GmbH – MEH Systems

Current status of the RE-desalination technology
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TERRAWATER GmbH – Solar distillation

Current status of the RE-desalination technology
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Canary Islands Institute of Technology (ITC) – DESSOL®

Current status of the RE-desalination technology
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WME – Wind driven vapour compression

Current status of the RE-desalination technology
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SOLAR SPRING -- Oryx 150

Current status of the RE-desalination technology
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Current status of the RE-desalination technology
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Technology: solar MED
Energy Source: Solar thermal 

(CPC collectors)
Daily Capacity (nominal): 72m³/d
Year of installation: 2005
Type of installation: R&D
Location: Almeria, Spain
Installed by: Plataforma Solar de Almeria; Aquasol Project

Current status of the RE-desalination technology
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ENERCON GmbH – Wind RO

Current status of the RE-desalination technology
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PV energy
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PV energy
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Current status of the RE-desalination technology
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PV energy
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PV energy
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PV energy
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Coupling of PV with RO desalination
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Coupling of PV with RO desalination
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Photovoltaic Reverse Osmosis is today one of the most promising 
coupling between desalination and RES.

Two configurations are possible:
 Stand alone PV-RO plants
 Grid connected PV-RO plants

Where the system is grid-connected the plant can operate continuously as 
a conventional plant and the renewable energy source merely acts as a 
fuel substitute. Stand alone plants need technological development 
allowing for the intermittent energy source.

The main problem with stand alone plants  are the effects of not constant 
power input  on the membrane operability and durability: it has to cope 
with unpredictable phenomena due to start-stop cycles and partial load 
operating. 

Coupling of PV with RO desalination
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Coupling of PV with RO desalination

Overall layout of a PV-RO plant (including electrical facilities)

DC

AC

Grid connection

NEW WATER NEW ENERGY: A CONFERENCE LINKING DESALINATION AND 
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Coupling of PV with RO desalination
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Coupling of PV with RO desalination
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Coupling of PV with RO desalination
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Coupling of PV with RO desalination
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Coupling of PV with RO desalination
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Coupling of PV with RO desalination
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Design parameters:
 Water consumption: 15 m3/day (summer)
 Average Global Horizontal radiation per day: 5.6 kWh/m²
 Ambient temperature: 0 – 60 ºC
 Salinity of brackish water: 3500 mg/l
 Temperature of brackish water : 28 – 35 ºC

Equipments of the installation:

 Photovoltaic field (10.5 kWp)

 Batteries (660 Ah C10 of capacity at 120VDC, 79.2 KWh)

 Charger- Inverter (10 kW)

 Desalination plant 50 m3/day (2.1 m3/h)

 Recovery: 70%

PV-RO: CASES OF STUDY. KSAR GHILÈNE

Coupling of PV with RO desalination
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Off-grid desalination unit (stand-alone system): control strategies to adjust the 
energy supply (RES) to the demand (desalination unit). Energy / water storage

PV-RO: CASES OF STUDY. KSAR GHILÈNE

Coupling of PV with RO desalination
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Seawater PV desalination unit (since 1999) in Canary Islands

First autonomous PV-RO system, designed to satisfy a small water demand
(50-75 inhabitants) isolated from the electric grid. DESSOL® is an ITC patent.

RO unit 400 l/h (9.6 m 3 /d)
5.5 kWh/m3

PV field 
(4.8 kWp ≈ 35 m2).

Battery back-up system 
(19 kWh)

Also tested a battery-less
PV-RO system

Average operation 8 h/d (summer); 6 h/d (winter)

Coupling of PV with RO desalination
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Integration of 3 PV systems with solar trackers from different manufacturers in
a SWRO desalination plant including an Energy Recovery Device.

RO unit 1.25 m3/h (30 m3/d)
2.54 kWh/m3.

Degertracker and Lorentz (2 kWp 
each), Traxle (1.6 kWp). Total power: 
5.6 kWp. Battery back-up system (41 
kWh). 

Average operation 8 h/d

PV-RO: CASES OF STUDY. DESSOL®

Coupling of PV with RO desalination
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PV-RO: CASES OF STUDY. KSAR GHILÈNE
Cooperation project. Autonomous PV-RO unit in Tunisia (since 2006)

The village of Ksar Ghilène 1st African location with 2 years operating PV-RO system.
300 inhabitants with no access to electric grid (nearest at 150 km) or fresh water.

Ksar GhilKsar GhilèneneKsar GhilKsar GhilèneneKsar GhilKsar Ghilènene

Building partially 
underground 

(in summer T > 50 ºC)
PV power 10.5 kWp 

(≈ 85 m2).

Operating more than 3,100 h 
producing 6,000 m3 of drinking 
water in 27 months.

Raw water salinity 3.5 g/l.

Coupling of PV with RO desalination
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RO + PV  for brackish and seawater desalination
– Advantages:

• Easy to operate
• Modularly RO can adapt to energy available

– Disadvantages:
• High investment cost due to photovoltaic
• Brackish water: 4.5 €/m3 produced

PV-RO: CASES OF STUDY. KSAR GHILÈNE

Coupling of PV with RO desalination
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LESSONS LEARNT:

PV - RO for brackish and seawater desalination (low water demands)

Advantages: 2 mature technologies, easy operation (power control system required), 
modularly RO can adapt to available energy.

Disadvantages: high investment cost, relatively non competitive prices of water 
produced (BW: from 5 to 9 €/m3, SW: from 9 to 12 €/m3).

CONCLUSIONS

● Main recommendations for RE desalination projects:

Design simple and tough, adapted to the local conditions (tailor-made project).

Elaboration of a specific control system, programmed for each particular case
(reduces maintenance, maximizes water production and extends equipment life).

Coupling of PV with RO desalination
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HYBRID WIND & PV- RO: CASES OF STUDY. LAVRIO ISLAND
Lavrio island (Greece) – drinking water (2001)

SWRO hybrid autonomous system with photovoltaic solar energy and wind
energy (0.13 m3/h – 4 kWp – 900 W); CRES

Source: ADU-RES

Installed equipment:
 Photovoltaic field (36 modules; 4 kWp)
 Wind turbine (900 W)
 Batteries (capacity 1,800 Ah C100 24VDC)
 2 Regulator-Inverter of 1.5 y 3.0 kW
 RO desalination plant of 3.2 m3/d (recovery rate 20%) 

Coupling of PV and Wind with RO desalination
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PV-RO: CASES OF STUDY. MOROCCO
Cooperation project. Autonomous PV-RO units in Morocco (since 2008)

Four PV-RO systems installed in 4 locations of Morocco.
Raw water is brackish water from inland wells (salinity 2.5 – 8.7 g/l).

Co-funded by EU, MEDA-water programme.

Dessol®.

RO unit (24 m3/d). 

PV field (4 kWp ≈ 36 m2).

Coupling of PV with RO desalination
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PV field
27%

RO plant
25%

Civil 
works
18%

Transport and 
Start-up

12%

Control and 
monitor.6%

Others
12%

Total investment 360.000 €

COSTS: Investment of one BWRO unit (1 m3/h): 90.000 €

Total water cost: 5.3 €/m3

O&M: 3.5 €/m3

PV-RO: CASES OF STUDY. MOROCCO

Coupling of PV with RO desalination
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Hybrid wind & PV driven RO unit (since 2005)
MORENA system (energetically self-sufficient rural module) is a wind/PV/battery
hybrid system powering a SWRO desalination unit (552 W) and a DC load. 
System mounted in & on a container of 15 m2 divided into 3 zones: one for the
desalination unit and ERD, the battery bank and the electrical acquisition panels.

RO unit 154 l/h, 3.74 kWh/m3. WT 890 W, PV array 600 Wp, battery 21 kWh.

HYBRID WIND & PV- RO: CASES OF STUDY. MORENA 

Coupling of PV and Wind with RO desalination
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Water production (m3) Days of operation Hours of operation

TOTAL
Since June 06 4,565 483 2,370.6

1º  year 2,537 281 1,356.5

2º year 
(Until March, 2008) 2,028 202 1,014.1

Mean 1º year 6.9 m3/day 23.4 days/month 3.7 h/day

Mean 2º year 7.4 m3/day 22.4 days/month 3.7 h/day

Design Real

Water production (m3/year) 4,200-4,500 2,537
Days of operation/year 320-350 281

Summer Winter

Design Real Design Real

Hours of operation/day 7 4.25 5 3.3

1º year: July 06-June 07
2º year: July 07-March 08

Design & operational dataPV-RO: CASES OF STUDY. KSAR GHILÈNE

Coupling of PV with RO desalination
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CRES, Keratea, Greece, seawater, stand-alone
Desalination:   3 m3/day RO plant
Power Supply: 1 kW W/T, 4 kWp PV, 1850 Ah/100h
Year of installation/operation: 2001
Unit Water Cost: >10 €/m3

HYBRID WIND & PV- RO: CASES OF STUDY. KERATEA 

Coupling of PV and Wind with RO desalination
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Coupling of Wind energy with RO desalination
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HYBRID WIND & PV- RO: CASES OF STUDY. LAVRIO ISLAND

Coupling of PV and Wind with RO desalination
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The MD technique holds important advantages with regard to the
implementation of solar driven stand-alone operating desalination systems.

The most important advantages are:

 The operating temperature of the MD process is in the range of 60 to 80°C.
This means that the MD process can utilize alternative energy sources
such as freely available solar energy.

 The membranes used in MD are tested against fouling and scaling.

 Chemical feed water pre-treatment is not necessary.

 Intermittent operation of the module is possible. Contrary to RO, there is
no danger of membrane damage if the membrane falls dry.

Membrane Distillation
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Coupling of Wind energy with RO desalination
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Membrane Distillation is an
evaporative process in which water
vapor, driven by a difference in vapor
pressure (i.e., temperature),
permeates through a hydrophobic
membrane, thus separating from the
salt water phase.

Once the vapor has passed through
the membrane, it can be extracted or
directly condensed in the channel on
the other side of the membrane.

Membrane Distillation

NEW WATER NEW ENERGY: A CONFERENCE LINKING DESALINATION AND 
RENEWABLE ENERGY      ALAMOGORDO, NEW MEXICO  13-DEC-2011

Coupling of Wind energy with RO desalination
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The heat flux is related to the passage of heat from the hot liquid to the cold 
permeate, and is characterized by three resistances in series: 

1. Resistance from the hot bulk to the membrane surface, due to convective 
transport; 

2. Resistance across the membrane, related to the transport of latent heat due to 
the vapor flux Nv and the conductive transport due to the thermal conductivity of 
the membrane and the fluid filling the pores (km);

3. Resistance from the membrane surface to the cold bulk, due to convective 
transport.

 1hhh TThQ 

   21ev
'
T21mvevkm TTλCTTkNλQQ
m



 c2cc TThQ 

Hot liquid
(feed)

Cold liquid
(feed)

Tc

Th

T1
T2

Th

Qh

Qk

Nv

Qc

Membrane Distillation

Heat Transport in MD
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Direct Contact MD Air gap MD

Configurations of MD

Membrane Distillation
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Contrary to membranes for RO, which have a pore diameter in the range of 0.1
to 3.5 nm, membranes for MD have a pore diameter of about 0.2 mm.

The separation effect of these membranes is based on the hydrophobicity of
the polymer material constituting the membrane.

This means that up to a certain limiting pressure (bubble pressure) the
membrane cannot be wetted by liquid water.

Molecular water in the form of steam can pass through the membrane.

Membrane Distillation
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Membrane Distillation
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Th –TC =  Total temperature difference available;

P1 – P2 = f(T1 –T2) = effective driving force available for 
vapour crossing trough the membrane;

Th – T1 (dTh) =  “driving force losses” due to the 
Temperature Polarization;

Hot liquid
(feed)

Cold liquid
(feed)

Tc

Th

T1
T2

Th

Qh

Qk

Nv

Qc

(T1 –T2)/(Th –TC) =  Temperature polarization coefficient

Strictly related to the heat transfer coefficients from the bulk to the 
membrane surface and that through the membrane itself

Temperature Polarization in MD

Membrane Distillation
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 100% theoretical salt rejection.

 Lower operating pressure than Reverse Osmosis process.

 Reduced vapor space compared to conventional thermal processes,
thus reduced volumes.

 System efficiency and high product water quality are almost
independent from the salinity of the feed water.

Membrane Distillation



December 13-14, 2011

Guillermo Zaragoza, Plataforma Solar de Almeria40

171

172

173

NEW WATER NEW ENERGY: A CONFERENCE LINKING DESALINATION AND 
RENEWABLE ENERGY      ALAMOGORDO, NEW MEXICO  13-DEC-2011

A possible design for a MD module is the formation of channels by spiral winding 
of membrane and condenser foils to form a spiral-wound module. 

MD modules developed by the Fraunhofer Institute in Freiburg (Germany)

Membrane Distillation
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Membrane Distillation
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For the design of a solar-powered desalination system, the question of energy
efficiency is very important since the investment costs mainly
depend on the area of solar collectors to be installed.

Also the power consumption of the auxiliary equipment (for example, the
pump) has an important influence on total system costs.

Therefore, the system design to be developed has to focus on a very good
heat recovery to minimise the need of thermal energy required.

Heat recovery can be carried out by an external heat exchanger or by an
internal heat recovery function, where the cold feed water is directly used as
coolant for the condenser channel.

Solar Powered MD

Membrane Distillation
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Membrane Distillation
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Sweeping gas MD Vacuum MD

Membrane Distillation

Configurations of MD
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Solar Powered Membrane Distillation
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Solar Powered Membrane Distillation
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Renewable Energy Desalination: An Emerging 
Solution to Close MENA’s Water Gap
Bekele Debele Negewo, World Bank

Dr. Bekele Debele is a Senior Water Resources Specialist at the World Bank. He 
has over 15 years of experience working on subjects ranging from water resources 
management, water supply and sanitation, irrigation, desalination and renewable 
energy to climate change impacts on water and agriculture sectors. Dr. Debele has 
published extensively in peer-reviewed journals and also has authored chapters in 
several books in similar fi elds. Before joining the World Bank, he worked in academia 
and private sector in Ethiopia, Ireland, and the U.S. While at the World Bank, Dr. 
Debele has worked in many regions, including South Asia, Latin America, Africa, 
and Middle East and North Africa. He has worked on, and led, many technical and 
policy oriented studies and projects in over 20 countries. Over the last two years, Dr. 
Debele has been leading a MENA region-wide fl agship study on desalination and 
renewable energy nexus.

Relevant Papers:

Renewable Energy Desalination: An Emerging Solution to Close Middle East and North Africa’s Water Gap 
(htt p://wrri.nmsu.edu/conf/conf11/re-desal.pdf) 

MENA Regional Water Outlook, Part II, Desalination Using Renewable Energy, Final Report (htt p://wrri.nmsu.
edu/conf/conf11/mna_rdrens.pdf) 

PowerPoint Presentation        htt p://wrri.nmsu.edu/publish/watcon/proc56/Debele.pdf
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NCED Australia Research Update

David Furukawa, National Centre of Excellence in Desalination Australia

Professor David Furukawa was appointed Chief Scientifi c Offi  cer for Australia’s 
National Centre of Excellence in Desalination, Murdoch University, Perth, 
Australia. He was awarded an Honorary Professorship at the university in 2011. He 
is an internationally recognized expert in the fi eld of membrane separation processes. 
He is past president and director of IDA and AMTA.

In 1992, he was named to the research advisory board of the National Water Research 
Institute and later became the RAB chair. Since its founding in 1991, NWRI has 
collaborated with over 100 partners around the world to fund eff orts in research, 
education, and outreach related to water and marine environment projects.

In 1996, he and Ron Linsky, laid groundwork for the  Middle East Desalination 
Research Centre, in Muscat, Sultanate of Oman and later became vice moderator of 
the Research Advisory Council. Organized under the auspices of the Multi-lateral 
Middle East Peace Process, this centre was developed to help countries in the region 
cooperatively solve common water problems.

Professor Furukawa is president of Separation Consultants, Inc., whose clientele 
includes water districts, city water utilities, private companies, engineering companies, national and international 
organizations.

PowerPoint Presentation    htt p://wrri.nmsu.edu/publish/watcon/proc56/Furukawa.pdf
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