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Energy, exergy, economic and environmental analysis of an energy production
system based on a combination of compressed air energy storage, hot and cold
storage, electrolyzer and organic Rankine cycle
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Abstract

In this research, the energy, exergy, economic, and environmental analysis of a new hydrogen and electricity
production system was discussed. A new system was designed by using the combination of compressed air energy
storage units and proton exchange membrane electrolyzer, as well as using the combination of methane and hydrogen
fuel to provide the necessary energy required for the modified Brayton cycle. To model the system, thermodynamic
software for solving engineering equations was used. R123 organic fluid was used in the Rankine cycle. The
parametric study showed that the inlet temperature of the gas turbine and the inlet pressure of the compressed air
energy storage are among the most influential parameters on the system performance. The performance of the system
was investigated in the three cities of Dezful, Tehran, and Tabriz. The results showed that changes in ambient
temperature have an effect on the performance of the system and the system works better in cities with cold weather
than in hot cities. The analysis of the consumption load required by one person throughout the year in Tabriz City
showed that the system can supply the electricity required by 889 people throughout the year.

Key words: Multi energy production system, compressed air energy storage, proton exchange membrane
electrolyzer
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