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A Study of turbulent flame structure and extinction mechanism by laser diagnostics
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In this study, we have examined local flame structure by joint PLIF imaging. By
considering the degree of flame wrinkling, three-dimensional flame surface area is obtained from 2D
images. We have used a cyclone-jet combustor to establish turbulent premixed flames for propane/air
mixtures in a wide range of turbulence, covering the flamelet regime and thin reaction zones regime on
combustion diagram. Results show that as the mean velocity at the combustor exit is increased, more
complex flame structure is observed with multiple flamelets. Near the global extinction, the large
reduction of heat release rate occurs, resulting in local extinction.
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Fig.1 Flame length
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Fig.2 Mean flame radius
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