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Energy, Exergy, Economic & Environmental Analysis for Two Methods of Inlet air
Cooling for Gas Turbine (Case Study: Khangiran Refinery)

.. . . Department of Mechanical Engineering, Hakim Sabzevari University Sabzevari, Iran
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H. Ehrampoush Mashhad, Iran

Abstract

The basic gas turbine cycle has low thermal efficiency so improved efficiency of gas turbine is important. The gas turbine power is
affected by atmospheric conditions and ambient temperature. In this article, two methods including fogging and mechanical chiller for
inlet air cooling to the compressor by means of energy, exergy, economic and environmental (4E) analysis are studied. The results
show that cooling by mechanical chiller system decrease inlet air temperature to 28 °C and fogging system to 18 °C. Also by using
mechanical chiller cooling method, the exergy destruction in compressor about 75% reduced. By using Mechanical chiller and fogging
systems the gas turbine cycle efficiency increase 5% and 2% respectively. The cost of reduced carbon dioxide is 15457$ for cooling
with mechanical chiller and is 7492 $ for cooling with fogging. Net present value shows for fogging and mechanical chiller the
profitability begin after 4 and 5 years respectively.

Keywords: Gas Turbine, Mechanical Chiller, Fogging.
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