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3D NUMERICAL SIMULATION OF SUPERSONIC
REACTING FLOWS IN SCRAMJET COMBUSTOR

[Liang Jianhan Wang Chengyao

(Dept. of Aerospace Technology, National Univ. of Defense Technology, Changsha, 110073)

Abstract ;: A three-dimensional numerical code has been developed to simulate supersonic reacting
flows in scramjet combustor. The code employs an implicit, finite volume, Lower-Upper (LU), and
time-marching method to solve the complete Navier-Stokes and species equations in a fully coupled
and efficient manner. An upwind flux split method named AUSM is adopted to get crisp
representations of shock and discontinuities. A global chemistry model is used to simulate the chemical
reaction of hydrogen and air. Baldwin-Lomax algebraic turbulence model is used to enclose the
governing equations. To testify the reliability of the code, the numerical results are compared with

available experimental data.

Subject terms: Ram air combustor. Supersonic combustion, Three dimensional flow, Reaction

kinetics, Numerical simulation
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Fig. 2 Reacting flow computation configuration Fig. 3 Pressure contour on the XY plane
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Fig. 4 Velocity vector at XY plane Fig. 5 Temperature contour on the XY plane (T/T.)
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Fig. 7 H, mass fraction contour at Fig- 8 Water mass fraction contour at
cross-stream plane at 0D, 5D, cross-stream plane at 0D, 5D,
10D downstream of the jet 10D downstream of the jet
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