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Numerical Analysis of Supersonic Combustion Flows
according to Fuel Injection Positions near the Cavity

Eunju Jeong* - In-Seuck Jeung*

ABSTRACT

To achieve efficient combustion within a manageable length, a successful fuel injection scheme
must provide rapid mixing between the fuel and airstreams. The aim of the present numerical
research is to investigate the mixing enhancement combustion phenomena according to fuel
injector location near the cavity in supersonic flow. Fuel injector location changes the actual
length to depth ratio of the cavity in the supersonic combustor. Therefore fuel injector location

near the cavity effects different fuel/air mixing efficiency and combustion efficiency.
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Table 1. Inlet and Fuel Injiection Conditions

Inlet Fuel Injection

Mach Number 412 1
Static Pressure 86.2 kPa 240 kPa
Static Temperature| 1190 K 250 K
Static Enthalpy 6 M]/kg -
| Equivalent Ratio 0.13
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Fig. 2 The location of Numerical Probes
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Fig. 3 Wall Pressure Distribution, Mixing
and Combustion Efficiency
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Fig. 5 Reacting Flow (Inclined Injection)
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Fig. 6 Wall Pressure Distribution, Mixing
and Combustion Efficiency
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Fig. 9 Wall Pressure Distribution, Mixing
and Combustion Efficiency
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Fig. 10 Non-Reacting Flow (Transverse Injection)
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Fig. 11 Reacting Flow (Transverse Injection)
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