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Numerical simulation and experimental study-on flame acceleration

in annular detonation duct

QIN Yaxin,~YU Jun-li, GAOGe
(National Key Laboratory of Science and “Technology-on Aero-Engin¢ Aero-thermodynamics,
School of Jet ‘Propulsion,- Beijing University-of Aeronautics and Astronautics,
Beijing-100191, €hina)

Abstract: Numerical simulation of annular detonation duct with orifice plate of different
numbers were carried out, to study-the phenomena of flame acceleration, the evolution of
deflagration to detonation/ transition (DDT) and the detonation initiation distances at differ-
ent equivaleneetatios.” Two-dimensional axisymmetric and unsteady Navier-Stokes equations
were numerically simulated. The results of numerical simulation show that laminar flame is
generated by low energy ignition in the region of flame mixing. The flame of low velocity
jets to annular detonation duct, and propagates to the export with a changed direction. The
laminar flame becomes turbulent flame in the obstruction of orifice plate and under the accel-
eration action of shock wave and reflected wave. The turbulent flame is strengthened mutu-
ally with its induced shock wave, and then detonates the unburned mixture. The progress
of detonation propagation in the region with obstacles was also analyzed. The flame veloci-
ties and detonation initiation distances at different equivalence ratios were studied respective-
ly. Through calculation and analysis, deep understanding of flame acceleration and DDT

was obtained, and data for the mechanism of indirect initiation were accumulated.
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Fig.1 Annular detonation chamber with orifice plates
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Fig. 3 Variation of flame propagation velocity
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