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Study on the Turbulent Edge Propagation Speed of a Lifted

Diffusion Flame in Turbulent Mixing Layer
Junhong Kim, S. H. Chung, K. Y. Ahn and J. S. Kim

ABSTRACT

Leading front of a lifted diffusion flame in turbulent mixing layer was investigated in
order to find a appropriate definition of the turbulent edge propagation speed. The
turbulent lifted diffusion flame was simulated by employing the flame hole dynamics
combined with level-set method which yields a temporally evolving turbulent extinction
process. By tracing the leading front locations of the temporal flame edges, temporal
variations of the liftoff height, local flow velocity, and edge propagation speed at the
leading front were investigated and they demonstrated the flame-stabilization condition
of the turbulent lifted flame. Finally, a turbulent edge propagation speed was defined and
its temporal variation from the simulation was discussed.
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Figure 2 Front tracing for trubulent flame front; (@) t / tet = 0.6,
(b) 1/ ter = 3.0
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Figure 3 Temporal variation of the length
of the turbulent flame front
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Figure 4 Temporal variation of the
front-averaged liftoff height
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Figure 5 Temporal variation of
front—averaged scalar dissipation rate
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Figure 6 Temporal variation of
front-averaged flow velocity (a), and
front-averaged edge propagation speed (b).
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