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Effects of Swept Angle on SupersonicM ixing
JN Zhe-yan, WAN G Q iang, -Eriqitai
(School of Jet PropulsionsB-eijing U niversity of A eronautics and A stronautics,
B eijing 100083, China)

Abstract: N umerical smulationsw ere conducted-to-study-the fluid dynam icmechanisn s
of a scramqjet combustor with-H2 as the fuel A n-implicit finite volune method was used to
lve \the-3D, visoous) turbulent N avier-Stokes equations and chamical gecies continuity
equations T he effects of\ranp-svept angle on supersonic mixing w ere analyzed T he results
show that svept ramps give better mixing results and stronger stream vorticity than unsvept
ranp and that mixing is strengthened w ith the increase of swept angle, but a total pressure
recovery coefficient drop is accompanied
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Fig 1 Sketch of the Combustor
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Fig 2 Sketch of the svept ramp
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Fig 3 Gird of the Centerplane
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Table 1 Inlet Conditions
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Fig 4 Crossflow PlaneV elocity at X = 10 mm
when Svept A ngle is 0°
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Fig 5 Crossflow PlaneV elocity at X = 10mm
when Svept A ngle is 5°
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Fig 6 Crossflow” PlaneV elocity at X = 10mm
when-Sv ept A ngle is 10°
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Fig 7 Crossflow PlaneV elocity at X = 10 mm
w hen Svept A ngle is 15°
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Fig 8 Crossflow PlaneV elocity at X = 10mm
w hen Sv eptAngle is20°
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Fig 9 Crossflow PlaneV orticity at X = 10mm
when Svept A ngle is 0°
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Fig 10 Crossflow PlaneV orticity at X = 10 mm
when Svept A ngle is 5°
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Fig 14 A verageV orticity M agnitude at X = 10mm
w ith'D ifferent Sv ept A ngles
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Fig 12 Crossflow PlaneV orticity at X = 10 mm
when Svept A ngle is 15°
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Fig 13 Crossflow PlaneV orticity at X = 10mm
when Svept A ngle is 20°
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Fig 15 Decay of M aximum M ole Fraction
of Hydrogen
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Fig 16 Total Pressure Recovery Coefficient w ith
D ifferent Svept A ngles
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