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NUMERICAL STUDY ON UNSTABLE SURFACES OF OBLIQUE

DETONATIONS WITH ATWO-STEP REACTION MODEL
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2 Department of Mechanics, School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China

Abstract: The oblique detonation waves are the foundation of oblique detonation engines and oblique
detonations. And the unstable surfaces of oblique detonations result in instability of the coupling surface of
shock and combustion, which affects significantly the wave structure and propulsive performance of
oblique detonation engines. In this study, two-dimensional, oblique detonations induced by a wedge are
simulated using the inviscid Euler equations with a two-step reaction model, consisting of a thermally
neutral induction step and a main reaction layer. The effects of rate constant for the heat release process on
the oblique detonations surfaces are studied. Numerical results show that when the rate constant of the heat
release process is increasing, the instability of oblique detonations surfaces is also increasing and the
position of instability and initiation point head upstream. And the study also analyzes the quasi-steady-state
flow and obtains the oscillating curve of temperature and pressure which shows the regularity of
parameters behind oblique detonations.

Key words: oblique detonation, two-step reaction model, unstable surfaces, temperature, pressure



