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Flamelet modeling of turbulent jet non premixed flame
WANG Harfeng, CHEN Y liang, CAI Xiacdan, LI Yi

( Dept. of Thermal Science and Energy Engineering, Univ. of Science and Technology of China, Hefei 230027, China)

Abstract: A turbulent jet nor premixed flame was numerically simulated by the combination of a tworscale k=€ turbulence

model, the scalar joint PDF transport equation and the laminar flamelet model. The velocity field results caleulated by several different

k-€ turbulence models were compared. The joint PDF equation of mixture fraction and turbulence frequency was derived. And with

the assumption of linear relation between turbulence frequency and scalar frequency, the probability distribution of scalar dissipation

rate was obtained. Consequently. the species concentration and temperature were computed according lo the ensemble average of the

laminar flamelets. The numerical results were compared with results from direct chemical reaction calculations and the experimental

data.
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Fig. 1 Structure of the burner
Inlet stream are: ( B) CH, at 298K, Re= 2.0% 10°, Up= 4lm/s;
( C) Burnt products from stoichiometric mixture of C;Hz, Hi and air,
2600K, Re= 604, U= 24m/=: (
= 10°, U,= 15m/s

D) Coflowing air at 298K,
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Fig. 2 Radial profiles of axial velocity and
turbulent Kinetic energy at different x positions
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Fig.3 Radial profiles of density at different x positions
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Fig. 4 Radial profiles of mean mixture fraction
and its rms at different x positions
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Fig.5 Comparison between experimental and
computed temperature and major species

profiles in the mixture fraction coordinate
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Fig.7 Radial profiles of temperature at different x positions
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