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Abstract

In this study, thermodynamic evaluation and regional analysis of a new cogeneration system based on
a combination of multi-effect desalination and compressed air energy storage were performed. The
study system consists of heliostat subsystems, gas turbine, multi-effect desalination plant and
compressed air energy storage system. Thermodynamic software for solving EES engineering
equations has been used to model the studied system and also to obtain the results of system analysis.
In this study, 8 different scenarios were studied, taking into account the charging time, discharge time,
number of sunny hours and the number of different desalination effects, and finally the best scenario
was selected for the study. Also, at the end of the parametric study, it should be said that the best
scenario, scenario number 5, in which there were 7, was selected. Because in this scenario, the best
performance of the system, ie the amount of reciprocal exergy efficiency (ERTE), reciprocal
efficiency (RTE), the amount of system power and the rate of fresh water produced by the system
were at their highest rate. According to the studies performed on the parameters affecting the system
outputs, the number of heliostat, turbine efficiency and compressor efficiency can be mentioned. Also,
the exergy analysis of the system showed that the most exergy degradation was related to the CAES
unit and the solar unit, respectively.

Key words: Solar energy, multiple energy generation system, compressed air energy storage, exergy
efficiency, cost rate.

*corresponding author: assareh@iaud.ac.ir

Cite this article as: Majid Jafari, Ehsanolah Assareh. Thermodynamic and economic evaluation of a new
cogeneration system based on a combination of multi-effect desalination and compressed air energy storage.
Journal of Energy Conversion, 2022, 9(3), 23-48. DOR: 20.1001.1.20089813.1401.9.3.2.7

A



https://dorl.net/dor/20.1001.1.20089813.1401.9.3.2.7
https://dor.isc.ac/dor/20.1001.1.20089813.1401.9.3.2.7
https://jeed.dezful.iau.ir/article-1-396-fa.html
http://www.tcpdf.org

