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3 D numerical investigation on supersonic combustion of hydrogen
in two different type of scramjet combustors

ZHOU Jiarrxing, PIAO Ying, QI Xing ming, ZHU Jiarr hong, CHEN Merning
(School of Aerospace, Tsinghua University, Beijing 100084, China)

Abstract: The flow fields of hydrogen injected into combustors/ with stép injectors and
strut injectors were numerically investigated by solving the 3D compressible Navier Stokes
and species equations with implicit finite volume-method. TheTesults show that because of
the stronger streamw ise ‘and spanwise vortexes-induced by the hydrogen flows injected via
the strut‘injectors, hydrogen/air mixing efficiency is greatly enhanced and the mixing length
along the channel is shortened. Besides; the cavities in both types of combustors enable the
fuel to be mixed more fully and-also stabilize the flame, enlarging the combustion area in the
rear parts of the-Combustors.
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Fig 1 Geometry of combustor'”
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Tablel Inlet parameters of the combustor™!
ps/ MPa T,/K Ma
C2H4 02 COZ HZO N2
0.097 7 492 2.09 0.233 0 0.052 0. 715

0.173 1 1772 1.25 0.1059 0.0103 0.1205 0.156 6 0. 606 7
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035} Table 2 Inlet parameters of the combustors
1§ - BEIR p/MPa p/MPa T/K TJK Ma H, Air
0.25F o ELELHR
H, 0.1893 0.1000 &0 700 1.0 1.0 -
Air 0.7824 0.1000 1620 900 2.0 - 1.0
N , 0.543  0.537,
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x/m
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Fig.2 Low wall static pressure distribution of Ry —
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Fig. 4 Combustor with strut injectors (Burner2)
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Pressure contours at section x=0. 000 m
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Fig 14 Temperature contours at several
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