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In this study, flame-wall interactions were investigated by highly-accurate
direct numerical simulation and advanced laser diagnostics. The understanding of flame-wall
interactions is important for improving thermal efficiency of automobile engines and gas turbine
engines for electric power supply. Relation between the near-wall chemical reactions including
surface reactions and wall heat flux is investigated in details. A new finding that burning velocity
just before the quenching near the wall coincides with that of freely-propagating laminar flame is
also reported. The flame-wall interaction depends on the fuel decomposition in swirl-stabilized
combustor, which is the results of strong strain rete caused by turbulence and suppression of
radical production due to heat loss through the wall. A sub-grid scale combustion model was proposed

considering the flame-wall interaction mechanism which was shown by the present study, and the
accuracy of the model was verified by a dynamic test.
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