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Abstract: The gas flow field in a simplified supersonic combustor with a slot hydrogen injector
mounting behind strut and injecting hydrogen parallelly to air flow is numerically simulated by using
elliptical partial differential equation module and MacCormack scheme. The results show that there is
a recirculation zone behind the strut. Pressure of injecting H; higher than air flow and effects of

boundary-layer lead to oblique shock wave and expansive wave in combustor, and pressure will take
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place great changes along transverse. It can be concluded that such flow field has an obvious difference
from boundary-layer flow in performance. Thus, it is suggested that the whole flow field in supersonic
combustor should be separately calculated according to its character. And then, the combustor
performance could be obtained by integrating over the gi;'en nodes value (such as temperature,
pressure ). Compared with experimental data of reference [5], the simulated results are reasonable and

reliable.

Subject terms: Supersonic combustion , Numrical simulation , Supersonic combustion ramjet engine
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Fig. 1 Schematic model combustor

Table 1 Computational conditions and performance parameters

Case no. Chemical reaction € ¢/mm o 7
1 Yes 40% 0.3 0.814 0.31
2 Yes 20% 0. 44 0. 820 0.218
3 Yes 0 0.54 0. 830 0. 06
4 Yes 0 0. 54 0. 844 —
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(h) Pressure contours
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Fig. 2 Isoline line for the flow field case no. 1
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Fig. 3 Pressure contours for the case no. 3
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Fig. 4 Velocity vectors for the case no. 1
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Fig. 5 Velocity vectors for the case no. 3
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