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Abstract: A two-dimensional supersonic combustion flowfield is numerically simu-
lated to understand the phenomena and mechanism of mixing and combustion processes
near a slot injector injecting hydrogen transversely in a scramjet enging. A two-step
global model is applied to the calculation of hydrogen-fueled turbulent combustion in su-
personic airstream. Results are presented, which show the streamlines, the contours of
static pressure and static temperature, and the concentrations of H, and H,O, and also
describe the size of seperation zones near the injector, the locations where autoignition

occurs, and how flames propagate into the airstream.
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Table 1 Initial conditions for various flow field

Ail’ Hz
Chemical
Case No. T b i . T P i Pi/ P .
Ma My reaction
(K) | (MPa) | (m/s) | (m/s) (K) | (MPa) | (m/s)
04 2.5 130 0. 0169 229 572 1.0 243 0.728 1180 43 N
05 2.5 960 0.0169 229 1557 1.0 243 0.728 1190 43 Y
06 2.5 960 0.0169 229 1557 1.0 243 0. 364 1190 21.5 Y
07 2.5 1500 0.0169 | 778.5 1946 1.0 243 0. 364 1190 21.5 ¥
08 3.5 1500 0.0169 | 778.5 | 2724.8 1.0 243 0. 364 1190 215 Y
09 3.5 1500 0.0169 | 778.5 | 2724.8 1.0 243 0.728 1190 43 Y
10 3.5 1500 0.0169 | 778.5 | 2724. 8 1.0 243 0.728 1190 43 N
11 2.5 1500 0.0169 | 778.5 1946 1.0 243 BI. 364 1190 43 N
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Fig. 1 Flow lines and contours of flow fields with chemical or nonchemical reactions
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