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Perf or mance compar ison between 2-D-scramjet inlet and
3D sidewall-compression scramjet inlet

JIN-Zhi-guang, ZHANG Kurryuan

(Coltege of Energy and Power-Engineering,
Nanjing University of \Aeronauties and Astronautics, Nanjing 210016, China)

Abgtract : \Under, the'same constraints, a conventional 2-D scramjet inlet and a 3-D sde-
wall compresson scramjet \inlet” were desgned by usng the recently developed advanced
methodology. The flow field structure and overall performance were studied comparatively
and numerically at Ma=4, 5, 6. The resultsindicate that , the flow field distortion of 2-D
scramjet inlet was much weaker than that of the sdewall compresson scramjet inlet. The
mass capture ratio of 2-D hypersonic inlet was more greatly affected by incoming Mach nunr
bers than that of the sidewall compresson inlet. Numerical smulation shows that , the 2-D
inlet was superior to the sdewall compresson inlet at the desgn point , while under off-de-
sgn points, egpecially at the starting Mach number , the performance of the sdewall com-
presson inlet was obvioudy superior to the two-dimensonal inlet. Under the equivalent
compresson state, the drag characteristic of the sdewall compression inlet was superior to
that of the two-dimensonal inlet , while thelift force of the 2D dimensional inlet was greater
than that of the sdewall compresson inlet.

Key words: scramjet inlet; 22D scramjet inlet; sdewall compresson scramjet inlet ;
performance comparisons; numerical Smulation
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Fig.5 Comparisons on the exit flow field structures of the two scramjet inlets at Ma=16
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Table 2 Performance comparisons of the two generic scramjet inlets under different incoming Mach numbers

Ma=4 0.576 0.591 1.73 16.0 0.727 0.640 1.59 20.6
Ma=5 0.769 0.504 2.15 23.8 0.841 0.539 2.13 24.6
Ma=6 0.987 0.423 2.46 35.1 0.914 0.424 2.46 30.4
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Table 3 Drag comparisons of the two generic scramjet inlets under different incoming Mach numbers

Ma

I'N I'N I'N I'N I'N I'N I'N I'N
4 32.6 238.2 270.8 598.8 47.2 187.6 234.8 346.6
5 46.0 219.3 265.3 441.2 62.9 161.5 224.4 216.0

6 53.0 167.8 220.8 203.0 68.2 124.6 192.8 144.8
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Table 4 Performance compar isons of the two generic scramjet inlets under different flight height

/ /
km kPa
22.5 94.7 0.993 0.439 2.52 33.7 0.924 0.452 2.56 28.6
25.0 64.2 0.987 0.423 2.46 35.1 0.914 0.424 2.46 30.4
27.5 44.0 0.978 0.399 2.38 37.1 0.903 0.390 2.34 32.6

30.0 30.2 0.963 0.364 2.28 39.0 0.893 0.355 2.21 36.0
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