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INTRODUCTION
The workshop topics include novel solutions and practical information about 
performance, operation, and conditions of USES OF ALTERNATIVE and RENEWABLE 
ENERGY in DESALINATION STATIONS. Most of the participants understand applications 
of electricity generated by photovoltaic or nuclear power to couple via grid to Reverse 
Osmosis (SWRO) desalination plants. It is much more complex when grid or large battery 
storage is not available. Multi-Effect Distillation (MED) Technology and Hybrid MED-
RO  systems for seawater desalination offer some unique opportunities in diversifying 
the energy mix, to include clean energy renewable or alternative nuclear to operate 
desalination plants not only to reduce carbon dioxide footprint but also that offers 
opportunity provide lower cost desalination. The desalination industry has already 
done much to decrease energy consumption and significantly reduce greenhouse gas 
emissions. MED technology is today the most efficient thermal technology and has 
made significant progress in recent years. The MED unit size and efficiency in recent 
years demonstrated full ability to reach unit size of 50,000 m3/day and in near future 
up 91,000 m3/day. The largest MED plant in the world is currently the Jubail Water 
and Power plant at Marafiq with 800,000 m3/d production capacity. Today, the Gain 
Output Ratio is exceeding GOR=11 and in not too distant future will exceed GOR=16. 
The important aspect of MED technology is that has the lowest electrical energy 
consumption between .9 kWh/m3 to 1.3 kWh/m3. 

WORKSHOP OBJECTIVES
Provide understanding of the novel linking Renewable and Nuclear thermal energy to 
Multi-Effect Distillation (MED) and Hybrid MED membrane processes. This is in the context 
of progress of Desalination in the World & in the Gulf, and dramatic possibility offered 
by use of solar, renewable, and nuclear energy in comparison to fossil energy sources. 
Underline Renewable and Nuclear Energy Future Role of Desalination in Ensuring Security 
and Sustainability of Water.

WORKSHOP LANGUAGE
English

WHO SHOULD ATTEND
Planners, policy makers, developers and engineers, researchers, and scientist as well as 
any organization concern with energy and water programs and projects should attend 
this 2-hour short course.

WORKSHOP CONTENT
The numerous studies and demonstrated real projects of solar power both PV and 
Thermal as well as Wind, Geothermal and Nuclear energy, shows that these technologies 
can be coupled to desalination, not only to reduce carbon footprint but offer economic 
more competitive solutions to water generation both for municipal, industrial and 
agricultural system. The course will review Critical Aspects of Design and Operation of 
Thermal Systems. Provide comparison to other desalination processes MSF and SWRO 
processes, dual purpose power and desalination. Learn from examples of large MED 
and Hybrid desalination plants. Review typical flow diagrams, understand definition 
of energy efficiency, GOR and Performance Ratio. Specifically learn novel coupling of 
thermal energy plants by hot water loop allowing separation of energy source location 
and provide ability to connect thermal renewable in the desert or nuclear thermal source 
to desalination plants being on the shore. Few examples of renewable revolution, ACWA 
Power announced the successful financial closure of US $ 320 million for a 300 MW 
solar PV project. Sakaka PV IPP, the first ever utility scale renewable energy project to 
be developed in the Kingdom of Saudi Arabia. The new world record tariff of US Cents 
2.3417/kWh. The commercial operation date of the plant is scheduled to be towards the 
end of calendar year 2019
The 950 MW hybrid project (700 MW CSP & 250 MW PV) fourth phase of the Mohammed 
Bin Rashid Al Maktoum Solar Park, is the largest single-site concentrated solar power plant 
in the world using combination of a central tower and parabolic trough concentrated solar 
power (CSP) technologies. This will be supported with Photovoltaic panels to take the 
full phase to 950 MW at cost of US$ 3.9 billion. The project, which will deliver electricity 
at a levelized tariff of US $7.30 cents per kWh  a cost level that competes with fossil fuel 
generated electricity without subsidy for dispatchable 24/7. 

ABOUT WORKSHOP INSTRUCTOR
President & CEO, International Desalination Consultancy Associates (IDCA), President 
& CTO, Leading Edge Technologies Ltd.; Dean, IDA Desalination Academy, IDA Chair of 
Energy and Environment Committee. With Bechtel for over 30 years involved in R&D, BD 
and Projects as Vice President and Senior Representative for the Middle East. Currently 
International Consultant on Energy and Water providing technical/commercial consultancy 
to leading suppliers and utilities. Past President IDA. Granted 28 patents publishing over 
90 papers. Chairman of 6 IDA World Congresses, Chairman of IDA Technical Programs 
for the 26 years and chaired over 50 International Conferences. Lifetime Achievement 
Award from IDA in 2007. Lifetime Achievement at the Inaugural Power Generation 
and Water Solutions Middle East Awards 2009. Won in 2007 the inaugural GWI Award 
for Innovation,  first prize for Innovation at SWPF and first prize  of Innovative Use of 
Technology  by inaugural H20 Water Awards 2010. In 2015 Leon Awerbuch was voted 
one of Water & Wastewater International’s top 25 industry leaders and in 2019 awarded 
51 Most Impactful Leader in Water and Water Management. 
Master’s Degree in Chemical Engineering and Chemistry from Warsaw Technical University.
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Provide understanding of the linking Renewable and Nuclear thermal energy to Multi-Effect
Distillation (MED) and Hybrid MED membrane processes. This is in the context of Desalination in
the World & in the Gulf, use of solar, geothermal and nuclear energy in comparison to other
energy sources. Critical Aspects of Design and Operation of Thermal Systems. Provide
comparison to other desalination processes MSF and SWRO processes, dual purpose power and
desalination,. Learn from examples of large MED and Hybrid desalination plants. Review typical
flow diagrams, understand definition of energy efficiency, GOR and Performance Ratio. Learn
who are the players in desalination, and economics considering both CAPEX and OPEX.
Specifically learn novel coupling of thermal energy plants by hot water loop allowing separation
of energy source location and provide ability to connect thermal renewable in the desert or
nuclear thermal source to desalination plants being on the shore.

The numerous studies of solar power both PV and Thermal as well as Wind, Geothermal and
Nuclear Energy, shows that these technologies can be coupled to desalination, not only to reduce
carbon footprint but offer economic more competitive solutions to water generation both for
municipal, industrial and agricultural system.

Course Objectives and Content

1. Desalination in the world & in the Gulf.

• How much desalinated water is produced worldwide & in the Gulf.

• How many desalination plants are there around the world?

• What are the energy sources today and in the future

2. Understanding of thermal distillation desalination processes

3. Basic mass balances. Basic heat balance

• Basic heat and mass flows for thermal plants

• Gain Output Ratio (GOR) and Performance Ratio (PR)

4. Multi-Effect Distillation Process,

• Multiple Effect

• Multiple Effect with Thermal Vapour Compression

• Multiple Effect with Mechanical Vapour Compression
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4. Understanding MED process

• Electrical consumption

• MED key parameters

• Differences between MED, MED-Thermo Compression (MED-TVC)

and Mechanical Vapor Compression (MVC)

• The Multi-Effect Distillation (MED) versus Multistage Flash (MSF)

5. Dual purpose power and desalination using MED technology

• Examples of exiting MED plants

• Typical Power to Water Ratios for Different Desalination Technologies,

• The consideration of steam flow make-up, feed flow patterns, flow diagrams,

Course Outline

Course Outline
6. Development of coupling of thermal renewable and nuclear to MED desalination

• Coupling Concentrated Solar Power to Desalination

• Coupling Nuclear Energy to Desalination

• Photovoltaic Thermal PV/T to MED-MVC

• Low temperature thermal energy- geothermal, solar pond and solar water heater to MED

7. Critical Aspects of Design and Operation of Thermal Systems MSF and MED

• Top Brine Temperature

• Concentration Factors

• Wetting and scaling of the Tube Bundle, Venting, Pre-Heaters,

• Role and Requirements of the Steam Transformer in MED

• Impact of Oil slick and Red tide on the operation of MED Desal plant,

7. Economics and Management, Cost of water

• Cost comparison of real projects CAPEX and OPEX

• Independent Power and Water Projects (IWPP)

8. Closing of Workshop with Question and Answers.











































Contract Award: April 06

End User: Electricity and Water Authority

Owner: Hidd Power Company

10 units x 6 MIGD 

7 effects  

GOR: 9.03

AL-HIDD IWPP  KINGDOM OF BAHRAIN













mmm dbdsw

ddbdbdswsw mmm

m





ih

refd

sm
m

s

ROG
m
md

ih

refd

sm
m























Process and apparatus for partial blending of softened feed to high 
temperature effects of MED in order to increase TBT 

















The heat for the MED unit will be supplied from hot 
concentrated solar pond brine. 
The hot brine will be sent to a flash chamber and will generate 
the required steam to the MED unit. 
From the flash chamber the brine, now more concentrated and 
colder will be pumped back to the solar pond. 
Make up brine will be added from MED brine discharge in 
order to keep solar pond brine salinity constant.
In order to improve the overall specific energy consumption a 

nanofiltration unit has been added to treat the feed water to the 
hot group. 
The NF unit will remove all the sulphates dissolved in the feed, 
allowing to operate the MED at a top brine temperature of 
almost 80°C without scaling problems. 

NF-MED Coupling with Solar Pond  



Advanced Solar Desalination with solar pond using 18 
effects MED hybridized with Nanofiltration NF to 
soften feed for the hottest groups will decrease the 
specific thermal energy consumption to 168.2 kJ/kg or 
PR=13.8, never before achieved without 
thermocompression TVC with heat input at  90 ºC.  
We have design a full size commercial unit of 25,000 
m3/day  with 20 effects desalination plant with 
thermal energy consumption to 137.6 kJ/kg or 
PR=16.25. 

Solar Pond  coupled with NF-MED

Solar Pond Salinity and 
Temperature Profiles



Annual temperature profile of the El Paso solar pond 
(UCZ –temperature of upper convective zone; LCZ – temperature 
of lower convective zone; ambient – temperature of ambient air).
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