
 

 

 

Dimensioning of Hybrid System with Desalination 

Units and capability of recovery and utilization of 

brine for Amorgos Island 
 

Kafasis Konstantinos*, Evangelos Baltas, Maria Margarita Bertsiou 

Department of Water Resources and Environmental Engineering, School of Civil 

Engineering, National Technical University of Athens, 5 Iroon Polytechniou, 157 80 Athens, 

Greece 

 

Abstract 

Temperatures have been rising constantly and tourism has been growing, making the isolated 

islands of the Aegean vulnerable to the increasing need for water and energy. This study 

focuses on the development of a hybrid system, cooperating with a desalination unit and a pilot 

brine processing unit, for the arid Aegean Island Amorgos. The hybrid system developed, 

consists of wind turbines and a pump storage unit. The system is set to satisfy the yearly water 

and energy needs of the island for the next 25 years while reducing the environmental impacts. 

This will first be achieved by reducing the current usage of conventional fuel through the 

introduction of RES, and secondly by processing the brine coming from the desalination unit, 

through the installation of a brine treatment unit. The results were satisfactory, considering that 

the penetration of the RES units reached over 40% and more than half of the existing 

conventional units can be removed. The required selling prices of water and energy to make 

the investment viable, do not exceed the existing ones. With the brine processing unit 

introduced, the energy demands of the system became exceedingly high, which simultaneously 

raised the required selling price of water and energy. More specifically, treating more than 20% 

of the produced brine, the energy needs of the system could not be covered to a satisfactory 

level. Therefore, this percentage was used to explore this pilot unit’s energy needs, the quality 

of water and brine, and possible economic exploitation of the final product. 
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