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Numerical study on H, supersonic combustion

in scramjet combustor with cavity
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Abstract: The numerical simulation was developed to investigate the reactive flow characteristics for hydrogen superson-
ic combustion with recessed cavity. It is noted that the hot recirculation zone full of radicals in cavity is the paramount mecha-
nism for stable flame holding. Tt shows that the cavity flame-holders can provide flame stabilization and mixing enhancement in

supersonic combustors and the cavity-based combustor shows better performance in mixing and combustion compared with the

no-cavity case.
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Fig.3 Computational grid system around cavity
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Table 1 Combustor specification

Name /4 P;./MPa d/mm J 8/mm
Case 1 0.1 0.6 1 0.79 14
Case 2 0.2 1.2 1 1.57 14
Case 3 0.2 0.6 1 0.79 7
Case 4 0.4 1.2 1 1.57 7
Case S 0.4 0.6 2 0.79 14
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Fig.5 Integrated cavity H, mass decay rates
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Fig.6 Computational results (z =0) for the cases without/ with cavity
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Fig.8 Combustor performance for the cases without/ with cavity
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