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Analysis of the Effects of Fuel-side Nitrogen Dilution and Pressure

on NOx Formation of Turbulent Syngas Nonpremixed Jet Flame

Sangwoon Park”, Jeongwon Lee”, Yongmo Kim""

ABSTRACT

The present study has numerically investigated the effects of the fuel-side nitrogen
dilution on the precise structure and NOx formation characteristics of the turbulent
syngas nonpremixed flames. Numerical results indicate that for highly diluted case, the
flame structure is dominantly influenced by the turbulence-chemistry interaction and
marginally modified by the radiation effect. On the other hand, no-dilution case with the
longer flight time and the relatively intermediate scalar dissipation rate is influenced
strongly by the radiative cooling as well as moderately by the turbulence-chemistry
interaction.

Key Words : Turbulent nonpremixed syngas flame, Nitrogen dilution, Lagrangian
flamelet model, Turbulent-chemistry interaction, Full NOx chemistry, Radiation
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Fig. 1 Axial profiles of temperature, mixture fraction, OH,
H,O mass fracton and NO [ppm] along the
centerline for each pressure
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Fig. 2 Axial profiles of temperature, mixture fraction, OH,
H,O mass fraction and NO [ppm] along the
centerline for dilution level
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Fig. 3 Local flame structures as a function of
mixture fraction for two scalar dissipation
rate ( 0.1 /s and 600 /s )
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