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Techno-economic assessment and comparison of gas turbine inlet air cooling via
absorption chiller or solar power plant installation for various Iran's climate regions

M. Namkhah School of Mechanical Engineering, University of Tehran, Tehran, Iran

E. Houshfar School of Mechanical Engineering, University of Tehran, Tehran, Iran

P. Ahmadi School of Mechanical Engineering, University of Tehran, Tehran, Iran
Abstract

With the rise of global warming and pollution caused by fossil fuel consumption, renewable energies, including solar energy, have
attracted increasing attention. This study critically examines the rapid movement toward solar energy by conducting a techno-
economic comparison between the installation of a solar power plant and gas turbine inlet air cooling across four different climatic.
For this purpose, four cities—Ahvaz, Shiraz, Tabriz, and Rasht—along with their relevant climate data, were examined. The annual
energy production resulting from cooling the inlet air of the gas turbine was calculated and compared with a solar power plant of
equal capacity. The results showed that cooling the inlet air of the gas turbine in Ahvaz, Shiraz, Tabriz, and Rasht produced an
additional 7.62, 3.21, 5.9, and 4.7 gigawatt-hours of energy, respectively. Economic results indicated that the initial cost of the gas
turbine inlet air cooling system is lower than that of the solar power plant in all climates. Additionally, the net present cost and
levelized cost of energy for the gas turbine inlet air cooling system with an absorption chiller in the cities of Ahvaz, Rasht, and
Shiraz were lower than those of the solar power plant, making it a more economical option for electricity supply in Iran.

Keywords: Cooling, gas turbine inlet air, solar power plant, renewable energies, solar energy economics, economic study
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