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CFD simulation and simultaneous exergy analysis of parsian gas refinery 104 unit
furnace in order to decreasing thermal wastes and fuel consumption optimizaion
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Department of Mechanical engineering , Imam Khomeini International University, Qazvin, Iran
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Abstract

In the present paper, CFD simulation and simultaneous exergy analysis of parsian gas refinery 104 unit furnace is done in order to
decrease thermal wastes and fuel consumption optimization. This furnace has six burner, 29 meter height and 5.35 meter diameter in
the combustion chamber and using in order to heat natural gas and refresh the molecular screening. Simulations were performed
using species transport model in combustion with turbulence and radiation. Numerical results have been compared with experimental
data and a good agreement has been seen between these results and the maximum relative error is 3.91%. Numerical results show
that decreasing excess air from 20% to 5%, leading to decrease 28% of outlet thermal wastes and preheating the combustion air
temperature from 308.15 kelvin to 458.15 kelvin, leading to decrease 20% of outlet thermal wastes. In the optimum operation of
furnace, it’s exergy efficiency increasing from 20% to 31.34% and it’s thermal efficiency increasing from 71.11% to 78.9%.

Keywords: Dehydration Furnace, Computational Fluids Dynamic, Excess air, Preheating, Thermal wastes, Exergy analysis.
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! Adiabatic Flame Temperature
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