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Abstract: To study the flow characteristics of the rapid mixing process of fuel and air in supersonic combus-
tion chamber, this paper is based on the compressible Navier—Stokes equation, a sonic jet injected into a Mach
2.68 crossflow over a flat plate with a jet—to—crossflow pressure ratio of 36 is investigated numerically with the use
of large eddy simulation (LES) and combination of the high—order hybrid WENO-TCD schemes. Numerical re-
sults illustrate clearly the detailed flow field of the interaction between supersonic crossflow and sonic jet, the

three—dimensional shape development of the shock waves and their role in strengthening the mixing process are
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obtained. In addition, the results also found that due to the baroclinic effect at the low—pressure area of the lee-

ward side of the barrel shock, the jet gas forms a pair of spiral upward counter—rotating vortex pairs on the lee-

ward side of the barrel shock. The entrainment of the counter—rotating vortex pairs guides the mainstream entering

the wall boundary layer upward to form an impact jet, and impacts the leeward side of the barrel shock at a nor-

mal velocity of v=557m/s. Therefore, a triangular concave indentation is left on the leeward side of the barrel

shock wave.
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Fig. 1 Schematic of the computational model
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Fig. 6 Typical three-dimensional shock structure of supersonic transverse jet at =252 ps
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Fig. 11 Spatial streamline distribution behind the leeward barrel shock
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