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O Formation and Structure of Quasi-Detonation Oblique Reaction Front in Annular Channel

The complex formed by an oblique shock wave and a subsonic deflagration, experimentally observed by the authors
in an annular channel is investigated in this paper. The ensemble has the notable property of propagating with
the Chapman-Jouguet velocity in the circumferential direction being of intrinsic subsonic nature. The structure is
discussed in detail using an image processing and a theoretical analysis. Two mechanisms of very specific flame
acceleration as a “knife” structure were proposed. For instance, a recently developed concept of flame acceleration
within a boundary leading to detonation transition was compared against a mechanism of abrupt flame
acceleration due to Mach reflection of advanced shock waves and its interaction with oblique reaction front in an

annular structure.
@ Flame Instability and DDT in a Thin Layer Geometry

An experimental study and theoretical analysis of 2D-flame instability in a mm-scale layer (2-10 mm) of hydrogen-
air and hydrogen-oxygen mixtures was carried out in order to investigate the mechanism of initial quasi-laminar
flame acceleration prior the DDT. An analysis with the Sivashinski-Michelson equation was performed in order to
describe the experimental results and its dynamic development in terms of the basic physical properties of
combustible mixtures. It was found, that the burning velocity increased by the factor of 1.2-1.5 due to the flame
instability. This value was proportional to the flame area amplification rather close to the experimental data. The
characteristic time of flame development with a cellular structure due to Landau-Darrieus instability was found
to be much longer than the corresponding one for thermo-diffusion instability for lean mixtures. Also, we correlated
the time required for instability development as a function of the mixture reactivity. An additional analysis of

flame structure using image post-processing is also presented.
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