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Systems and Methods for Water Desalination 
and Power Generation  

ADVANTAGES:  

 Energy efficient 

 Robust operation 

 External electricity input not required 

 Minimizes pollution 

Desalination System that Produces 

Water and Power 

 Diagram of a Water Desalination and 

Power Generation System 

USF Available Technologies  

R esearchers at the University of South Florida have 

developed a technique to produce freshwater from saline 

water and to simultaneously generate electricity using a 

heat source. 

Desalination is not only necessary to overcome fresh water 

shortage issues of the future but is also important for the oil, gas, 

coal industry, which generates substantial amounts of waste water 

during the production of oil, natural gas, and coal. Multi-effect 

distillation, multi-stage flash, and reverse osmosis (RO) are the 

dominant desalination processes with RO having the largest 

installed capacity. When handling brackish water or even 

seawater, the RO process is energy efficient. However, it requires 

stringent pretreatment and a dramatic osmotic pressure increase 

with increased salt concentration. Hence, there is a need for 

energy efficient method for desalinating water. 

Researchers at USF have created a technique that desalinates 

water as well as generates power making it an energy efficient 

system. The invention consists of power generation subsystem, a 

water desalination subsystem, and an ejector. The working fluid is 

boiled in a power generation subsystem to generate working fluid 

steam. The working fluid steam output from the power generation 

subsystem is mixed with working fluid steam output from a water 

desalination subsystem to generate mixed steam. The freshwater 

steam output from the water desalination subsystem is used to 

heat the source water that is to be desalinated. The system can 

desalinate concentrated brine without external electricity input. 
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