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Combustion flow field structure and performance in
hydrogen-fueled scramjet
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Abstract: Based on the hydrogen-fueled single cavity rectangular cross-section scramjet, under the
inflow condition of Mach number 2, the RANS (Reynolds-averaged Navier Stokes) method was used to
solve the chemical mechanism model (10 species and 21 reactions), while the finite-rate combustion model
was used to finish numerical simulation, and compared with the experimental data. The flow field structure
of the combustor under nonreacting and reacting flow conditions was analyzed, then the effects of different
equivalence ratios on the combustion performance of the combustor were discussed, and the combustion
flow field characteristics of hydrogen injection at different injection positions were investigated. Results
demonstrated that the distribution of combustion products was expanded and also moved back with the
increase of equivalence ratio, changed the engine combustion mode from supersonic combustion to
subsonic combustion, increased the total pressure loss, decreased the combustion efficiency and augment
the thrust. At 0.1 to 0.3 equivalent ratios, the scramjet combustion performance of fuel injected at the front

of the cavity was better than that injected in the cavity, which was contrary to 0.4 to 0.5 equivalent ratios.
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Fig. 1 Schematic illustration of the scramjet
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Fig.2 Scramjet combustor model
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