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Table 1 The disturbance parameters used in this study

N w T4 A

0.01 0.015 415.5 4096.3
0.05 0.076 83.1 819.3
0.10 0.151 41.5 409.6
0.20 0.302 20.8 204.8
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Fig. 3 Temperature of oblique detonation waves with single-pulse disturbance and N= 0.01
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Fig. 4 Temperature of oblique detonation waves with single-pulse disturbance and N= 0.05
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Fig. 5 Temperature of oblique detonation waves with multi-pulse disturbance and N=0.01
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Fig. 6 Temperature of oblique detonation waves with multi-pulse disturbance and N= 0.05
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Fig. 7 Temperature of oblique detonation waves with multi-pulse disturbance and N=0.10
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Fig. 8 Temperature of oblique detonation waves with multi-pulse disturbance and N=0.20
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INVESTIGATION ON CELLULAR STRUCTURE OF OBLIQUE

DETONATION SURFACE IN UNSTEADY FLOW
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Abstract: In this study, the kinetic characteristics of oblique detonation waves (ODW) formed by
two-dimensional, semi-infinite wedges is investigated numerically by solving the unsteady Euler equations
with a two-step induction-reaction kinetic model. Based on a typical initiation structure with abrupt
transition with a multi-wave point, this study simulates ODWSs subject to single-pulse and multi-pulse
disturbance imposed in the inflow. By varying the wave number N of disturbance, increasing complexity of
the ODW structure and dynamics are observed and analyzed, including the triple point formation and the
behavior of the detonation front. More triple points, including regular and reverse ones, are generated in
the single-pulse cases, but at most one pair of triple points is generated in one cycle of multi-pulse cases.
These results demonstrate that indeed the effects of continuous disturbance weaken the ability to generate

the triple points.

Key words: Oblique detonation, unsteady flow, kinetic characteristics, abrupt transition



