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Numerical Study of the Effect Swirl Air on Turbulence and NOy
Formation in Methane-Air Combustion

P. Baziar, Dept. Of Mech. Eng., FZA. University
A. Fahimi rad , Dept. Of Mech. Eng., FZA. University

Abstract: One of methods decrease nitro oxides (NOy) is increase the turbulence. In present study, to understood
effect of swirl on turbulence stringency and NO, formation, Methane — air non premix turbulent combustion has
been simulated. Numerical simulation has been performed for cylindrical combustor that it is axi-symmetric in
various equivalences ratio and swirl angle and simultaneously by numerical simulation, using PDF turbulence
chemistry model. For prediction value of NO, formation and turbulence simulation is used a NO, post-processor
of the Fluent code and k-& model, respectively. The simulated results compare with other experimental results
and are in overall agreement with the measured results. Results show that with increase swirl number, turbulence
stringency in first low decrease and then high increase. Also with increase turbulence, temperature and NO,
decrease in exit of combustor. High and low quantities of NO, detected hot central core and high temperature
zone, respectively. Swirl product flow gas recirculation in near of flame.

Keywords: Turbulenc, Swirl, NO,, Non premixed.
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