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Numerical Analysis of Turbulent Combustion Flow in Scramjet

Combustors

Jeong-Yeol Choi, Su-Hee Won and In-Seuck Jeung

ABSTRACT

A comprehensive DES quality numerical analysis has been carried out for reacting flows
in constant-area and divergent scramjet combustor configuration with and without a
cavity. Transverse injection of hydrogen is considered over a broad range of injection
pressure. The corresponding equivalence ratio of the overall fuel-air mixture ranges from
0.167 to 050. The work features detailed resolution of the flow and flame dynamics in the
combustor, which was not typically available in most of the pervious studies. Much of the
flow unsteadiness is related not only the cavity, but also to the intrinsic unsteadiness in
the flowfield. The interactions between the unsteady flow and flame evolution may cause
a large excursion of flow oscillation. The roles of the cavity, injection pressure, and heat
release in determining the flow dynamics are examined systematically.
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Fig. 1 Wall pressure distribution of the two—
dimensional transverse injection across
the supersonic flow over a flat plate.
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Fig. 2 Scramjet combustor configuration.
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Fig. 4 Nozzle configuration without cavity. Fig. 5 Nozzle configuration with cavity.
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