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Numerical Simulation Study on Supersonic Combustion

using the Cavity

Eunju Jeong and 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 flame holding and combustion
enhancement. Additional fuel into the cavity prevents shear flow impingement on the
trailing edge of the cavity. The high temperature freestream flow mixes with the cold
hydrogen fuel that is injected into the cavity and raises the fuel temperature remarkably
and become to start combustion. The high pressure in the cavity due to the cavity
structure and combustion leads the hydrogen fuel to upstream. The shock in the cavity
to be generated by the fuel injection joins together and reflects off the ceiling wall. This
makes high pressure and low mach number region and makes a small recirculation in
this region. This high stagnation temperature is nearly recovered in the shear layer in
front of the cavity and leads to start combustion. In the downstream of the cavity, the
wall pressure drops significantly. This means that the combustion phenomenon is
diminished. Because fuel lumps at the trailing edge of the cavity then it spreads after
the cavity so, in this region there is a strong expansion.
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Inlet Fuel Injection
Mach number 4.12 1.0
Static Pressure 86.2 kPa 240 kPa
Static Temperature 1190 K 250 K
Static Enthalpy 6MJ/kg -
Equivalent Ratio 0.13

Table 1. Inlet and Fuel Injection Conditions
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Fig. 2 Schematic of Supersonic Combustor
with the cavity

Fig. 3 Experimental Model
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