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Numerical simulation on combustion of hydrogen/ hydrocarbon
in supersonic airstream
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Abstract:

The 2D and 3D supersonic combustion flowfields of hydrogen/ hydrocarbon were numerically studied. Two bench-

mark cases, including parallel injection of hydrogen and pre-burned kerosene were used to test the codes. The computational results of

the supersonic mixing and combustion were compared with the available experimental data. The codes were then used to simulate the

3D vertical injection of hydrogen in a supersonic airstream. The supersonic mixing and combustion process of hydrogen can be olr

served clearly and the distributions of the combustion products are reasonable. The codes are proven to be capable of simulating the

complex flowfields of scramjet combustor.
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Fig.2 Flow fields of parallel injection of H,

( a) Pressure contours( unit: Pa) ;

( b) Mass fraction contours of OH
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Fig. 3 Mole fractions of species
at station x= 0.356 m
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Fig.5 CFD predicted wall pressure vs. experimental data

( a) Upper wall pressure distribution; ( b) Lower wall pressure distribution
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Fig. 6 Computational grids for 3D hydrogen injection
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Fig. 8 Mass fraction of OH, H;O on x- planes
(a) Mass faction of H,0; ( b) Mass faction of OH
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