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Energy and Exergy analysis of a combined cooling, heating, and power (CCHP) system
driven by a gas turbine with a novel inlet cooling method using a double-effect
absorption chiller with series flow arrangement

A. Khalvan Faculty of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran.

M. Mehregan Faculty of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran.

M. H. Kayhani Faculty of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran.

M. Sheykhi Faculty of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran.
Abstract

In this study, a Combined Cooling, Heating, and Power (CCHP) system driven by a gas turbine is investigated. The system
incorporates inlet cooling utilizing an absorption refrigeration cycle and employs energy and exergy analysis to evaluate its
performance. The results indicate that integrating the proposed CCHP system with an absorption chiller enhances system
performance during peak demand conditions. Furthermore, exergy analysis reveals that the combustion chamber accounts for the
highest exergy destruction, highlighting the need for optimization in this component. The system demonstrates the capability to
generate 308.7 MW of power from the gas turbine, 93.6 MW from the Heat Recovery Steam Generator (HRSG), 56 MW of heating,
and 53 MW of cooling, achieving an overall efficiency of 65.98 % . The study also underscores that the use of inlet cooling
combined with the absorption refrigeration cycle significantly improves system performance in hot climatic conditions, reduces the
rate of exergy destruction, and enhances overall efficiency.

Keywords: Combined cooling heating and power system, Absorption refrigeration cycle, Gas turbine, Intercooler, Energy
analysis, Exergy analysis.
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