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Abstraet:” Based on'constant shock intensity method, a two dimensional mixed com pres-
sion supersonic inlet \was'\designed for flight_at-Mach number of 3 0. The correction was
made for the effects of boundary layer. -Quasr one dimensional analysis shows that the de-
signed inlet has a\good performance By two dimensional viscous simulation of inlet flows
with terminal shocks, flow status of complicated flow field was presented in two-dimensional
mixed compression-supersonic inlet. T he reflections and intersections of various shock waves
inside the inlet and the separation flows induced by shock wave/ boundary layer interaction
were displayed reasonably. Boundary layer bleed was considered to minimize separation and
provide uniform flow at the engineface station. Starting characteristic was obtained through
numerical simulation under various outflow back pressure Calculations with bleed indicate
that boundary layer bleed can be used to stabilize the terminal shock location and prevent
choking of the inlet, which is beneficial to resist outflow back pressure T he presented meth-

od is applicable to preliminary inlet design and numerical simulation.
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Table 1 Geometry details of forebody/ inlet ( units: mm )
L, L L; L, Ls Le L, Ly
Length
434. 99 729 99 1352 86 1200 00 1652 94 216. 79 1324 91 216 79
H, H, H; H, Hs He H; Hyg
Height
45 72 109 53 324 00 532 73 217 47 225. 04 433 59 433 59
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Table 2 Performance parameter of the inlet at design
and off- design condition based on quasi one
dimensional analysis

Ma @ O T, 1,
25 0 856 0 947 8 78 0. 985
2 8 0 941 0 917 16 81 0. 978
30 1.0 0 878 23 11 0. 971
2
21
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Fig 4 Schematic of the bleed plenum
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Fig. 5 Pressure contours in two-dimensional
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Fig. 6 Relative pressure distributions on the ramp of

the two-dimensional supersonic inlet
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Fig. 7 Relative pressure distributions on the cowl of

the two-dimensional supersonic inlet
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Fig. 8 Mach number contours in two-dimensional
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Fig. 9 Relative pressure distributions on the ramp-and
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Fig. 10 Mach number distributions at the inlet exit

section on design condition
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Fig 14 Pressure contours in two dimensional

supersonic inlet (Maw= 3.2, a= 0", p /p =~ 24)
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