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Reconstructing technique of forebody shock system and

its applicationin hypersonic inlet
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Abstract: A reconstructing technique for the forebody shock system of hypersonic vehi-
cles was proposed. The flow mechanism and the control law of the technique were investiga-
ted numerically. The application of the technique in the variable hypersonic inlet with fixed
geometry was also explored. The results showed that the first ramp shock was deflected out-
ward effectively and the second ramp shock was weakened and even eliminated when the con-
trolling activity was employed, indicating the forebody shock system was reconstructed en-
tirely. The required secondary mass flow to drive the first ramp shock to the shock-on-lip
condition decreased with the increase of the injection angle. The shock-on-lip condition can
be maintained within the operating Mach number range of 5 to 6 at a maximum secondary
flow ratio of 2. 04%. Furthermore, as compared with the variable inlet using previous fluidic
shock control technique, the required secondary mass flow ratio of the newly developed vari-

able hypersonic inlet is less and the total pressure recovery at the exit of the inlet is higher.
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Fig. 1 Reconstruction of the forebody shock system



2166 W oz @

531 %

SRR L 4 i O BRI AT R 5307
T R A — A B AR 0 AT S B A A
ENET NSl S Er RGN R R

2 HIEHMKRBEERERTENMGE

2.1 R
T A5G )T S SE 1 A
A Be AT T AR O AR R A A 1k 0 0 B
GE. AR 2 Pt 7n 3% 4 T 9 A5 fR O Bl R
LO°FN 11.5°, 55 1 R4 M 138. 7mm, 5% 2 2
JE 45 T 90. 8 mm , f A7 O 4K 187 A 41f 3K &5 B 80
m HFEMA D AE. RS 1 R b A&
T 18 SR AR, TEASES 4G I Z [ B I AR
30°. T A B8 Fic A% TE 150 W AR BT, 4 IR O /DS Y
FAA A (R 1), X A ] DU S 3l 30 5 i 2 b 4%
FESHE LA AT I K. T A0 R 7 SR R A
RS B A AT A S g
bE AN NN S WA D € 8 B /N <3 I e
I 0SB0 30 S A S R AT A

54T

SR

&l 2 HIPR S 5 R A 5 Y i FEAR T
Fig. 2 Research model for reconstruction of the

forebody shock system

F1 OEANBRTSY
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Fig. 4 Relation of first ramp shock displacement with

secondary flow injection ratio
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Table 2 Design parameters of the inducing and injecting

slots of shock system reconstruction
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Fig. 9 Flow parameter contours of the shock system

reconstruction at inlet Mach number of 6. 0
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Fig. 10 Flow parameter contours of the shock system

reconstruction at inlet Mach number of 6. 0
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Table 3 Performance comparison of

two hypersonic inlets
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