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Numerical Modeling for Turbulent Premixed Flames
Sungmo Kang and Yomgmo Kim

ABSTRACT

The LES-based level-set flamelet model has been applied to analyze the turbulent propane/air
premixed bluff-body flame with a highly wrinkled flame fronts. The present study has been
motivated to investigate the interaction between the flame front and turbulent eddies. Special
emphasis is given to study the effect of G equation filtering treatment on the precise structure of
turbulent premixed flames as well as the effect of sub-grid scale (SGS) eddies on the wrinkling of
the flame surface. The level-set/flamelet model has been adopted to account for the effect of
turbulence-flame interaction as well as to properly capture the flame front. Numerical results
indicate that the present LES-based level-set flamelet approach has a capability to realistically
simulate the highly non-stationary turbulent premixed flame.
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Fig. 1. Schematic diagram of the test rig for a
propane/air premixed flame.

Table 1. Numerical and physical parameters.

Pacameters Values Parameters Values

Mass flow rate, m o6kgfs Unburmt dexsity g, 0.593 kg/m?
Intet bulk velocity U, 3513 s Laminar diffusivity, D=(k<,)/p, 1,08 x 10 m¥s
Urbuer Tempensture 7, 60K Laminar flame speed s, 0743 s
Adisbetic Tempersure 7, | 1942K Laminar flame thickoess f=Dis, | 0.145 mm
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