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A Numerical Study on the Lean-Rich Interaction of
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Abstract

Interaction of flames in a lean-rich concentration field is studied numerically adopting a
counterflow as a model problem. Detailed kinetic mechanism is adopted in analyzing the structure
of various type of flames which can be found in lean-rich interaction. Flow field is simplified to
quasi one-dimensional by using boundary layer approximation and similarity formulation. Triple
flames are identified and its structure shows that a diffusion flame is located in the middle of two
premixed flames. Such a diffusion flame is formed by H, and CO generated from the rich
premixed flame and O, leaked from the lean premixed flame. The flame position can be identified
either from the hydrogen prodution rate or the heat release rate. Transition from single diffusion
flame to triple flame is observed as degree of premixing is increased.
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Fig. 5 Profile of heat release rate in triple flame
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