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Today installed desalination capacity 
is 28000 million gallon per day

Global Water Scarcity and an Alternate Solution 
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Water Treatment Processes Energy Efficiency 

All conventional processes are operation only at 10-13% of thermodynamic limit…



Desalination Processes 



SeaWater Reverse Osmosis…..An Efficient Process?



Thermal Desalination…..An Efficient Process?



SUPR Trend since 1500: Lesson Learned from History 

Significant 
jump in 

performance 
can only be 
achieved by  
technology
CHANGE!
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Thermal processes are 
more favorable at 
sever water conditions

Thermal processes are 
more robust then 
membrane processes

Thermal processes are 
more efficient then 
membrane processes

Membranes fouling/clogging

Conventional Desalination Processes Limitations



Hybridization of Desalination Processes to Overcome Limitations

Multi Effect Desalination Integration with Adsorption Cycle (MED+AD)

U.S. Patent WO 2018/025224 A1 Application # 2019-092 (submitted) 

Muhammad Wakil Shahzad, M Burhan, N Ghaffour, KC Ng, A multi evaporator desalination system operated with thermocline energy for future sustainability, Desalination 435 (2018) 268-277.



Hybridization MED+AD Pilot at KAUST

• 10,000 liter per day pilot is 
installed at KAUST

• Operated with 352 m2 area of 
evacuated tube solar collectors

U.S. Patent WO 2018/025224 A1 

Application # 2019-092 (submitted) 
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boosted by hybridization

Hybridization MED+AD Pilot Experimental Results



Proposed Cycle Performance

20% of TL

One of the highest performance reported up-till now!

$0.48 per cubic meter

One of the lowest cost reported up-till now!



Muhammad.w.Shahzad@Northumbria.ac.uk

Technology Highlights



MEED Sustainability Medal 2020

Awards..



International Desalination Association
(IDA) Environment and Sustainability
Award (Oct 2019)

Global Innovation Award in Water-2020

Awards..



GE-ARAMCO Global Water Challenge Team Award Energy Globe National Award 2019, Saudi Arabia The Global Tiger Award (Water Leadership) 2019 

Awards..




