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Abstract: The aerodynamic characteristics of a design Mach number of 5 two-dimension-
al inlet with mixed-compression during reentry under typical condition were investigated ex-
perimentally using wind tunnel and simulation. The results show that: when the free stream
Mach number is higher than the design Mach number of 5, the external ramp oblique shocks
of inlet intersect in advance and impinge on the cow inner surface, causing shock-shock inter-
action in combination with the cow oblique shock. Though the flow separations occur, the
turbulence intensities upstream the inlet exit are less than 3. 337 and 3. 256 respectively when
the free stream Mach numbers are 7 and 6, and the power spetrum density of the dynamic
pressure signals in the duct generally presents the characteristics of white noise, causing lit-
tle damage to the structure of the engine. Accordingly, in order to improve the mass flow of

the inlet working over a wide rang of free stream Mach number, the design Mach number of
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inlet can be reduced properly.
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flow separation; power spectrum
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Table 1 Primary parameter of model
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Table 2 Free stream condition of experiment
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Fig.5 Schlieren images of inlet during reentry
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Table 3 Fluctuation intensity of sensor signals

when Ma, =7
1% %25 G 5 Poans Puns/ Do €
DC1 29. 487 0,164 1. 555
DC2 22,182 0. 124 1.113
DC3 17. 797 0. 099 0.661
DR1 16+ 600 0.093 2. 367
DR2 19./728 0.110 0.612
DR3 27. 745 0. 155 2.792
DR4 19. 558 0. 109 3.337
DR5 79. 381 0. 443 1. 951
DR6 56. 004 0.312 1. 240
DR7 19.010 0.106 0. 708
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Fig. 8 Power spectrum density of dynamic pressure

signals when Ma, =6
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Table 4 Fluctuation intensity of senser._signals

when Ma, =6
1% I 2% 4 5 Prms Ppems / Py ¢
DC1 138. 975 0. 274 1. 977
DC2 44. 673 0. 088 1053
DC3 833. 835 1. 647 4. 852
DR1 127205 0.024 1.128
DR2 44. 802 0. 088 0.629
DR3 72.004 0. 142 3.256
DR4 87.019 0.172 1. 585
DR5 142. 242 0. 281 1.234
DR6 69.977 0.138 0.695
DR7 1985. 148 3.921 8.171
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Table S Fluctuation intensity of sensor signals

when Ma, =5
& IR 2% i 5 Dems Dens/ Do e
DC1 187. 527 0.157 1. 087
DC2 139. 185 0.116 0. 778
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