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Introduction: 

The overall aim of this project is to improve the design of Huntorf CAES plant in terms of fuel consumption and 
economic viability. For this endeavor, at the beginning the Huntorf CAES plant is simulated with the help of 
Aspen Plus software. Subsequently, thermodynamic, exergy, and economic analysis are performed to identify 
irreversibility and areas of improvement.  
In the next section, possible approaches for improving the design were investigated, and the new and improved 
CAES plant is simulated. Similar analysis to the previous section is done to provide a suitable comparison between 
the old and new design, showcasing the impact of suggested improvements. 
 
 
 
 
 
 
 
 
 
 
 



 
Base Plant Simulation and its data: 
 

 
Base Plant simulated by Aspen Plus. 

 

 
Exergy vector for every stream. 

 

 
Equipment Irreversibility. 

 



 
Exergy Cost. 

 

 
Exergo-Economic cost of each stream. 

 

 
Left: Destroyed Exergy by components. Right: Exergo-economic factor (f), and relative cost difference (r). 

 
 
 



The results showed that combustion chambers, cavern system and intercoolers have the highest exergy 
destruction. Also, the f value of combustion chambers is lowest, meaning they are more suited for improvement 
from thermodynamic point of view.  
 

 
Base plant economic performance summary. 

 
The results for basic plant are completely unsatisfying. As it is evident the plant’s expenses have exceeded its 
income, meaning it is losing capital each year. 
 
Improved Plant Simulation and Its data: 
Based on the analysis, several changes were implemented on the CAES system. The two-stage compressor system 
were changed into 3 stage to lower the costs of equipment construction. Furthermore, using pinch analysis several 
heat streams were valorized, as pre-heating stream and to produce hot water. 
 

 
Improved CAES Plant. 

 

 
Equipment irreversibility for new system. 



 
Left: Exergy cost for new system. Right: Exergo-economic values for new system. 

 

 
Improved plant economic performance summary. 

 

 
Economic analysis results for improved plant. 

 


