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HUMERICAL SIMULATION OF THE INJECTION AND MINING IH & SCREAMTET COMEUSTOR
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The low momentum flwr ratio jet in the HyShot IT scramjet combustor is studied by DES (Detached
Eddy Simulation) and RANS (Reymolds-Aweraged Favier—Stekes) methods. The flow structure near the
injector, shock pattern in the symmetry plane az well az the instantansons cohersnt structures are
presented and explained. Further insight inte the flow physics is obtained by wisnalizing
instantaneous ccherent structures. The formation of Si-shaped wortices, which was previously
observed in experiments but never well-studied numerically, is discussed in detail. A new
schematic of flow physics 1= proposed to enhance the understanding of the low momentum flux ratie
jet. Compared to the DES result, the RAHS method 1z unawailable to capture the dymamicsz of
turbulent structures. The DES method provides much detailed information abeut mixing patterns and
a more reliable mixing efficiency than RANS reszult. The BANS method over-predictsz the addy—
viscosity during turbulence modeling and suppresses unsteady turbulent fluctuations by time

averaging, which results in a 25% ower—estimation of the mixing efficiency.
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