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ABSTRACT

The optimal method to intuitively and systematical design hypersonic intakes is reported. In Mach 7
flow condition, the hypersonic intake model designed by theoretical approach is corrected by
CFD(Computational Fluid Dynamics) analysis based on viscous flow condition, leading to the optimum
hypersonic intake model. For performance comparison with CFD analysis, the double ramp intake is
superior to the single ramp intake. Furthermore, in the off-design condition, the performance of the

designed hypersonic intake is little degraded.
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Fig. 1 Schematic of basic intake model.
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Fig. 4 Scale of basic intake model, Unit: mm.
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Fig. 7 Mach contour for viscous flow.

Table 1. Shock angle comparison by viscous.

Single Ramp | Shock angle

angle [deg] [deg]
1-D theory 10 16.4
Inviscid flow 10 16.8
Viscous flow 10 17.0

Table 2. Performance evaluation by viscous.

TPR ke D MCR

Inviscid |5 40 | 004 0.13 0.96
flow

Viscous |50 | 092 0.15 0.92
flow
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Table 3. Performance evaluation by 2 stage ramp.

TPR NkE D MCR
Inviscid
flow for 0.48 0.94 0.01 0.99
double ramp
Viscous flow
for double 0.34 0.93 0.10 0.99
ramp
Viscous
flow for 0.30 0.92 0.15 | 092
single ramp
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Fig. 14 Intake model with double ramp model.
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Table 4. Performance evaluation by flight Mach No.

TPR NiE D MCR

M 75 0.32 0.92 0.08 0.99

M7 0.34 0.93 0.10 0.99

M 6.5 0.37 0.92 0.11 0.95
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