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Fig.1 Sketch of oblique detonation simulation
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Fig.2 Temperature of oblique detonation with activation energy 31.0 and wedge angle 26°
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Fig. 3 Temperature and pressure (black line) of two kinds of cellular structures on oblique detonation
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Fig.4 Temperature of oblique detonation with activation energy 27.0 and wedge angle 26°
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Fig.5 Probability of instability initiation position on oblique

detonation with activation energy 27.0 and wedge angle 26°
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Tab.1 Effects of activation energy and wedge angle on the

surface instability of oblique detonations

E, [ L1 n i
Case 1 270 28° 49.5 70.1 119.6
Case 2 27.0 26° 422 64.6 106.8
Case 3 270 4 192 603 795
Case 4 290 28° 39.0 535 92.5
Case 5 29.0 26° 32.1 57.0 89.1
Casc 6 29.0 2° 17.2 50.7 619
Case 7 310 28° 34.4 470 81.4
Case 8 310 26° 16.4 4038 572
Case9 310 2u4° 1.9 524 643
Casc10 330 28° 254 469 723
Case 11 330 26° 16.4 35.1 515
Case12 330 2u4° 12.2 45.4 576
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Numerical research on the formation of cellular structures on oblique detonation

surfaces

Teng Honghui, Jiang Zonglin

(State Key Lab of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Scii Beijing 100190)

Abstract: Cellular structures on the detonation surfaces derive from the shock and combustion coupling, which generate the
transverse waves behind the leading shock. These structures have been studied widely in the normal detonation, but not in the oblique
detonation, whose structures are more complicated. Euler equations with one-step chemical reaction model are ’solved to simulate the
oblique detonations, and effects of activation energy and wedge angle are studied. Numerical results demonstrate there are two types
of cellular structures, one is characterized by one group transverse waves, and the other is characterized by one additional group
transverse waves with opposite direction. This study illustrates the formation of post-detonation unreactive pockets in the oblique
detonation for the first time. Statistical analysis on the cellular structure is carried out to observe quantitatively the influences of

activation energy and wedge angle, which provides the method to predict the structure of oblique detonation.

Key words: detonation; cell; instability; numerical simulation
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