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Shocks Arrangement of Ramp Compression Hypersonic
Inlet with High Internal Contraction Ratio
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(1. Key Laboratory of High Temperature Gas Dynamics Institute of Mechanics Academia Sinica Beijing 100190 China;

2. Hypersonic Research Center Academia Sinica Beijing 100190 China)

Abstract: The paper presents the shocks arrangement of ramp compression hypersonic inlet with fixed geometry within a
range of flight Mach number. The effect of internal contraction ratio was studied based on the inlet optimization design with the
objective of scramjet thrust. The design methods for the inlet shocks and bleeding slots were then developed. The result reveals
that an optimal inlet internal contraction ratio exists for on-design engine thrust while the pressure ratio and mass flow capture
on off-design condition increase with the internal contraction ratio. An oblique shock can be replaced by isentropic compression
waves impinging into the internal duct without focus which cancels the restriction of shock-endip. This modification would
dramatically improve the inlet mass capture on off-design point. Moreover the rational bleeding is proven to be viable for inlet
starting  which reduced the inlet self-starting Mach number to 3. 35 with a little mass loss.
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Fig.2 Schematic of the baseline model

2.75 FLUENT

1. 0o



33 4 507
N-S o
RNG k- o
o 4 4
Sutherland N N
3 ( ) 6
4 o
o 1. 2 . .
(a) External shocks of improved model on design Mach
0.98 number
0.44 0.69,
° 1
(b) External shocks of improved model on off-design
o Mach number
Fig.4 Schematic of the improved external shocks
5
4
(a) Ma =6
o 1. 2
9% o
020 030 040 2.25
X
(b) Ma,=4
Fig.3 Pressure contour of the baseline model °
3 o
o 3.75
5(¢) o
4
B - Van Wie '

Kantrowitz



508

2012

0.0 _—
0320 025 030 035 040 045 050 055

X
(c) Ma=3.75

Fig.5 Pressure contour of the improved model
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Table 1 Inlet performance on design point( Ma =6)

Model (<)) T Ma o
Baseline model 0.98 26 2.7 0.44
Improved model 0.99 24 2.9 0.51
Improved model with bleeding 0.98 23 3 0.53

@: Mass flow capture 77: Static pressure ratio ¢ Total pressure recovery

Table 2 Inlet performance on off-design point ( Ma =4)

Model D T Ma e o
Baseline model 0.69 16 1.8 0.62
Improved model 0.78 19 1.7 0. 66
Improved model with bleeding ~ 0.75 16 1.9 0.7
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