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Thermodynamic analysis of power generation systems from geothermal energy heat
source based on double flash cycle

M. Abdolalipouradl Department of Mechanical Engineering, Faculty of Mechanical Engineering, Jundi-Shapur University of
Technology, Dezful, Iran

M. Namkhah Department of Mechanical Engineering, Faculty of Mechanical Engineering, Jundi-Shapur University of
Technology, Dezful, Iran

Abstract

The use of geothermal energy is expanding worldwide due to its durability, environmental benefits and high power production. One
of the most common types of geothermal systems is the Double Flash (DF) cycle. Typically, a significant amount of energy is lost
through the saturated liquid of the second separator in this configuration. With the approach of using this energy, a DF-Organic
Rankine Cycle (ORC), a novel DF-CO2 Transcritical Rankine Cycle (CTRC) and a novel DF-ORC—-CTRC are investigated from
energy and exergy viewpoints. Then, for configurations, a comprehensive parameter analysis and single-objective optimization were
performed for configurations with the criterion of net output power maximization. The results indicated that all three combined
configurations outperformed the double flash cycle in terms of the first and second laws of thermodynamics. Among the investigated
cycles, the DF-ORC-CTRC demonstrated the best performance, with net output power, energy efficiency, and exergy efficiency
calculated as 26313 kW, 20.54%, and 64.46%, respectively.

Keywords: geothermal energy; double flash; CO, Transcritical cycle; Organic Rankine cycle; thermodynamic analysis;
optimization.
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