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Abstract 

Desalination has become an essential toolset to combat the worsening water stress 
resulting from population and industrial growth and exacerbated by climate change. 
Various technologies have been developed to desalinate feedwater with a wide 
spectrum of salinity. While energy consumption is an important consideration in 
many desalination studies, it is challenging to make (intuitive) sense of energy 
efficiency due to the different mechanisms of various desalination processes and 
the very different separations achieved. In this first part of this presentation, I aim 
to provide an intuitive, thermodynamics-based interpretation of energy efficiency 
by illustrating how energy consumption breaks down into minimum energy of 
separation and the irreversible energy dissipation. I will compare the energy 
efficiencies of different desalination processes and rationalize the comparison 
results based on the working mechanisms of different desalination technologies. In 
the second part of the presentation, I will present a universal framework for 
analyzing the performance of solar thermal desalination (STD)—a topic with  



 
 
increasing interest in recent years. This framework can guide the optimization of 
designing  high-performance STD. 
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https://advances.sciencemag.org/content/5/7/eaax0763 
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