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Effect of bleeding on vortex region and starting performance
of hypersonic inward turning inlet
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Abstract: The effect of bleeding positions and bleeding slot forms on the vortex region
and starting performance of hypersonic inward turning inlet was researched. The numerical
results indicate that bleeding slot in the downwash region of inward turning inlet can obvi-
ously reduce the vortex region on the exit plane, and the bleeding slot in the separation re-
gion can efficiently promote inlet starting performance with less mass flow losses. Combined
T slot has the best comprehensive bleeding efficiency. Compared with the original inlet,
when the relative bleeding mass {low rate is 1. 01 %, the total pressure recovery coefficient of
exit plane increases 12. 8%, distortion index decreases 37% on the design point Mach num-
ber 6. 0. The starting Mach number decreases from 5. 2 to 4. 1, and self-starting Mach num-

ber decreases from 6. 2 to 4. 8.
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Table 1 Performance parameters of inlet for typical bleeding cases at design point
LIS Gt pw/ Do o pe/ bo D. o/ %
Unbleed 0.673 32.1 . 467 35.1 0. 484
Bleed-F 0.677 32.0 . 487 34.2 0. 384 1. 18
Bleed-MO 0. 683 30. 1 . 491 31.9 0.291 1. 24
Bleed-TC 0. 700 29.3 . 507 32.1 0.312 1. 00
Bleed-TL 0.717 27.5 . 537 30. 7 0. 305 1. 20
Bleed-TCL 0.703 28.4 . 527 31.2 0. 306 1.01
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