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Numerical analysis of turbulent combustion in Supercritical
combustor with multi-injector

Tae Jun Jeon* - Tae Seon Park*"

ABSTRACT

the liquid oxygen transitions to a supercritical state, causing rapid changes in properties and
pseudo boiling in supercritical combustion. the combustion reaction operating in a supercritical
state depends on the turbulence diffusion caused by difference of density, therefore, a study of
the diffusion flow and pseudo boiling is required. Many researchers have studied these
phenomena in the supercritical combustion, but A case study by various variables is inadequate.

In this study, the flow field and flame structure were investigated numerically by changing the
recirculation flow and liquid oxygen core length through oxygen-fuel ratio(O/F), combustor

diameter and recess ratio at supercritical pressure condition.
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Table 1. Operating condition

H, O,

Pressure(MPa) 6 6

Temperature(K) 287 85

Mass flow rate(kg/s) 0.07 0.1
Density at inlet(kg/m®) 551 | 1177.8
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Fig. 3 Comparison of the OH mass fraction
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Fig. 4 Distribution of specific heat coefficient
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Fig. 6 Temperature distribution and flow field of

combustor diameters (D, =40~100mm)
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Fig. 7 Temperature distribution and flow field of
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