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Numerical Simulation on Flame Formation and Propagation of Hydrogen Fueled Scramjet with Auto—ignition
DONG Tian—yang', LIN Zhi—yong', XI Wen—xiong™’, ZHANG Ding—rui'
(1. School of Aeronautics and Astronautics, Sun Yat—sen University , Shenzhen Guangdong 518107, China;
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Abstract: In response to combustion details of hydrogen fueled scramjet combustor, the numerical simulation method was used to
investigate the formation and propagation of hydrogen flame with auto—ignition in a scramjet combustor with different injection positions
and equivalence ratios during the initial injection stage. The fine flow field structure of flame in the ignition combustion process was
analyzed by combination with the distribution of OH, HO, radicals, and temperature. The results show that when the downstream nozzle of
the cavity is close to the rear edge of the cavity, if the injection pressure exceeds 2 MPa, the downstream flame will be drawn into the cav-
ity through the recirculation area; The arrangement of nozzle in the cavity will form a stable reaction surface at the front of the cavity shear
layer, resulting in the separation of the reaction zone; With the injection pressure is the same and the nozzle is arranged upstream, the
oxygen consumption rate at the outlet of the combustor will be higher and the total pressure recovery coefficient will be lower, while the
injection position is the same, the oxygen consumption rate at the outlet of combustion chamber increases with the increase of injection
pressure, and the total pressure recovery coefficient decreases; Different injection equivalence ratio will not affect the stable position and
structure of the flame, with lower equivalence ratio, hydrogen combustion mainly occurs in the cavity, shear layer and downstream of the
combustor, while with higher global equivalence ratio, it occurs downstream of the combustor.
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