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The Characteristics of Turbulent Diffusion Flame
Impinging on the Wall
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Abstract

A theoretical study on the turbulent round jet diffusion flame impinging on the wall was carried out
to predict the characteristics and structure of impinging jet flame and heat transfer to the wall. Finite
chemistry via Arrhenius equation and eddy dissipation model was adopted as a combustion model, and
the Favre averaging and k-c model were introduced in the theoretical modeling. The SIMPLE
algorithm was applied to the calculation. All the transport properties were considéred as the variable
depending on the temperature and composition. For the parametric study, the distance from nozzle to
impinging wall and Reynolds number at nozzle exit were chosen as the major parameters. As the
results of the present study, the characteristics of flow fields, the distributions of main variables and
each chemical species and the flame shapes were obtained. The heat transfer rate from the flame to
the wall and the effective heating area were calculated to investigate the influences of the major
parameters on the heat transfer characteristics.
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Fig. 2 Velocity vector field for turbulent
impinging flame (H=16, Re=5000).

8.0

\
A

‘0.00 0.02 0.04 0.06 0.08 0.10

x (m)

Fig. 3 Distributions of mean axial velocity
along the centerline for various
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Fig. 9 Turbulent flame shapes for various
Reynolds numbers (H=16).
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Fig. 14 Distributions of heat flux at the
impingement  surface for  various
nozzle-to-wall distances (Re=5000).
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