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Numerical simulation and mechanism of flame flashback process based on
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Abstract: The boundary conditions and propagation process of flame flashback were experimentally
obtained for aviation kerosene at different pressures in a premixed swirl model combustor. The reliable k-&
model of Reynolds average Navier-Stokes method, coupled with flamelet generated method (FGM), was
applied to numerically capture the flame flashback. It was shown that the simulated critical pressure
conditions were within 10% errors compared with the experimental results. Then the large eddy simulation
method was used to reproduce the flame flashback process in detail. The analysis showed that the
combination of fluctuations of pressure and density in the region near the exit of premix tube caused by
increase of downstream pressure yielded reverse eddy with minus speed. As the reversed eddy was
enlarged with the increase in downstream pressure, the hot flame outside the exit of premix tube was
brought into the tube, which induced flame flashback. Then the flame in the premix tube propagated

upstream due to the influence of baroclinic pressure.
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Fig. 18 Temperature distribution of flame flashback
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