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Abstract: According to the application problem of hypersonic vehicles above Mach number of §,
the 11 component/10-reaction steps kerosene chemical reaction kinetics model was adopted to perform
numerical simulations about the two-dimensional model of oblique detonation engines under different inlet
and fuel injection conditions. The effect of incoming Mach number on initiation and stabilization of
detonation waves in the combustor, and the effect of fuel equivalent ratio on detonation wave surface
structures, and the engine propulsion performance were obtained. The results showed that the effect of the
supersonic flow and the wall boundary layer accelerated the detonation initiation process, and the
detonation wave stabilization was completed shortly when the inlet Mach number of the combustor was
4.3. Continuing to increase the incoming Mach number made the stabilization position of the detonation

wave closer to the downstream. The separation bubble generated by the interaction of the detonation wave
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and the boundary layer caused the thrust of the oblique detonation engine to be significantly reduced. The

fuel equivalent ratio directly affected the detonation wave surface structure. Reducing the equivalence ratio

reduced the stabilization of the oblique detonation wave, and the smooth wave surface was transformed

into a sawtooth structure. The detonation wave flow field with this structure could significantly reduce its

propulsion performance.

Keywords: oblique detonation engine; kerosene; detonation wave; initiation;

supersonic combustor
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Table 1 Rate constants for 11 species 10-step chemical

kinetics of kerosene

Jz i = A/(1/s) B E/(J/kmol)
CioH2 +02 = 10CH+12H+0; 1.00x 102 0 3.10x 10*
CH+0, = CO+OH 200x10" 0 3.00x 10°

CH+0=CO+H 3.00 x 10" 1.00 0

H; +0, =H,0+0 3.98 x 10" 1.00 4.80x 10*

H,+0=H+OH 3.00x 10" 0  6.00x10°

H+0, =0+0H 4.00%x10* 0 1.80x10*

H,0+0, =20+H,0 3.17%x 10”2 2.00 1.12x 10°
CO+0OH=CO0,+H 5.51x 107 1.27 —7.58 x 10°
CO+H,0=CO0, +H, 5.50% 10* 1.28 —1.00 x 10°

CO+Hy+0; =CO+H,0  1.60x 10" 1.60 1.80x 10*
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Table 2 Inlet conditions

Case p/kPa T/K Ma )
1 56 1021 43 1.35
2 56 1021 5.3 1.35
3 56 1021 6.3 1.35
4 56 1021 3.63 0.5
5 56 1021 3.63 0.6
6 56 1021 3.63 0.7
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Ma Fy/N F,/N Firs/N
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5.3 6597.1 -3213.4 3383.7
6.3 6579.5 —53843 11952
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