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Abstract

In the current research, the thermodynamic analysis, and the economic analysis of the multiple energy
production system based on the use of geothermal renewable energy using the organic Rankine cycle,
absorption chiller, and proton exchange membrane electrolyzer were discussed, and a regional analysis
was carried out to set up the system in different cities. In this study, a sensitivity analysis was performed
on the changes of four parameters affecting the system performance, including the inlet temperature to
turbine 1, inlet temperature to the evaporator, mass flow rate of the inlet to the evaporator, and turbine
efficiency. The results showed that the inlet temperature to the evaporator, the inlet temperature to the
turbine, and the mass flow rate are the most influential parameters. A case study was conducted to
investigate the feasibility of launching the proposed system in three different cities of Iran including
Tabriz, Isfahan, and Dezful. Selected cities have high geothermal energy potential. Finally, the city of
Tabriz was chosen as the best region for setting up the system due to its high energy production
potential. The results of the system performance review in Tabriz city showed that the annual average
exergy efficiency of the system is 83.8% and the average annual cost rate of the system is 22.5 dollars
per hour. Also, the total annual production of cooling is 1950828 kWh, the annual production of
hydrogen is 18243.06 kg/h and the annual production power is 7721934 kWh. The environmental
results showed that by producing 7217.7 MW of electricity annually in Tabriz city, it is possible to help
expand 7 hectares of green space per year.

Keywords: Geothermal energy, multiple energy production system, proton exchange membrane
electrolyzer, organic Rankine cycle, absorption chiller.
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