2018 2020

Self-similarity of flame acceleration in gas explosions
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The self-similar propagation of expanding spherical flames in lean
hydrogen-air mixtures at elevated pressure was experimentally investigated using a dual-chamber
apparatus. The acceleration exponent, a , corresponding to the fractal dimension in lean
hydrogen-air mixtures at elevated pressure was evaluated by plotting the experimental flame radius
as a function of time. The value of a increased with an increase in the dimensionless flame radius
r/rc and saturated at o = 1.43 at r/rc > 10, and the saturated values of the hydrogen-air flame are

within a = 1.4-1.5. The results demonstrated that the flame propagation in lean hydrogen-air
mixtures was classified as laminar, acceleration, transition, and self-similar regimes.
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