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Abstract: In order to explore the effects of possible expansion waves in the combustor on the stable combus-
tion of oblique detonation, based on the AMROC code with adaptive mesh refinement, the multi—component com-
pressible reactive Euler equation was solved, and the effects of expansion wave on oblique detonation wave
(ODW) induced by wedge were studied. It is found that in the case of infinite wedge, the angle of ODW increases
slowly, and under the influence of expansion wave, the angle decreases significantly. The influence range of ex-
pansion wave and the attenuation degree of ODW can be clearly found in the figures of wave angle. The low static
pressure of the inflow will not change the influence range of the expansion wave, but probably cause the attenua-
tion of ODW until decoupling. Therefore, the stability and combustion efficiency of oblique detonation under the
condition of high Mach number and low static pressure flow should be considered. In addition, Prandtl-Meyer ex-

pansion wave was used to analyze the expansion zone, and it is found that the flow field in the deflagration zone is
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in good agreement with the theoretical value, and the angle of forward Mach line near the wall is close to the an-

gle of approximate expansion wave. Based on this, a qualitative evaluation method for the influence range of ex-

pansion wave at the end of wedge was developed. The front of expansion wave can be approximately obtained by

adding 4°~10° to the angle of forward Mach line, which probably can be referred in the design of finite ODW com-

bustor considering the influence of expansion wave.
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Table 1 Inflow conditions of all presented cases

. Transiti Wed
Case 6/(%) T/K p/kPa ransiion cdee
pattern type
1* 24 625 81.3 Infinite
Abrupt
1 24 625 81.3 Finite
2% 24 700 41.3 Infinite
Smooth
2 24 700 41.3 Finite
3 32 700 51.3 Finite
4 32 700 46.3 Finite
Smooth
5 32 700 41.3 Finite
5% 32 700 41.3 Infinite
6 19 700 41.3
Abrupt Finite
7 20 700 41.3
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Fig. 3 Temperature and pressure along the line of y=2.6cm
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Fig. 12 Pressure fields with the influence of expansion wave
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Table 2 Angle of approximate expansion wave and forward
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