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Various Combustion Modes in a Scramjet Engine Simulated by CFD

KODERA Masatoshi (JAXA), TOMIOKA Sadatake (JAXA),
MUNAKATA Tohsihiko (Hitachi Solutions East Japan), MITANI Tohru (ex-JAXA)

ABSTRACT
In this study, three-dimensional CFD analysis was carried out for a hydrogen fueled scramjet engine tested at the Ramjet
Engine Test Facility (RJITF) under Mach 6 flight conditions. As a result, for a fuel equivalence ratio of 0.3, various combustion
modes were observed depending on the combustor wall temperature, operation of igniter, presence of water vapor in air

conditions as well as initial solutions. Those combustion modes were classified into 4 groups: Partially-anchored, Fully-
anchored, Partially-blow-off and Blow-off modes, from the point of view of flame anchor point, and were investigated in detail.
In addition, it was demonstrated that several combustion phenomena occurred in the RJTF tests corresponded to one of them.
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Mach number 5.30 5.15
Velocity [m/s] 1620.7 1746.5
Static pressure [kPa] 53 5.8
Static temperature [K] 232 271
Density [keg/m*]  0.07929  0.06987
Stag. pressure [MPa] 4.78 4.52
Stag. temperature [K] 1480 1530
O, mass fraction 0.234 0.251
H,O mass fraction 0.000 0.114
N, mass fraction 0.766 0.635
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