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Numerical study on viscous flow field and initiation evolution of oblique
detonation waves
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(1. School of Aeronautics, Chongqing Jiaotong University, Chongqing, 402247, China;
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Abstract: To investigate the influence of viscous effects on the oblique detonation wave (ODW) front, and discern
the essential characteristic for the evolution of ODW initiation, an inviscid/viscous simulation is conducted with a
high-resolution numerical solver to study the wedge-induced ODW. It is manifested that the wave angle of inert
oblique shock wave (OSW) for viscous computation is larger than that for inviscid computation, which contributes
to a short induction ignition length behind OSW with the consideration of the effects of separation bubble
downstream. For viscous simulation, owing to the unsteadiness characteristics of the separation/attachment shock
wave aligned to the separation bubble on the wall, the cellular-like structures of ODW front appear more quickly.
The initiation of ODW is triggered by the collision between shock-induced combustion and OSW, and ODW
expands outward, which yields to the triple-point; especially, the strength of the combustion wave has a significant
effect on the scale of strong overdriven ODW region in quasi-steady flow field.
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