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Effects of bleeding on self-starting characteristics
of side-compression hypersonic inlet

ZHAO Yrlong, FAN Xiao-giang, WANG Yi, WANG Zhen-guo

(Science and Technology on Scramjet Laboratory,
College of Aerospace Science and Engineering,

National University of Defense Technology, Changsha 410073, China)

Abstract: Various bleeding cases with slots and holes were designed for a side-compres-
sion hypersonic inlet, and the numerical simulation was conducted. The results show that
the self-starting characteristics of the inlet can be significantly improved, and bleeding in the
separation zone of the inlet has the best effects. The self-starting Mach number of the inlet
was reduced from 4 6 to 3. 7 in the research. The inlets with different attack angles were
tested in the wind tunnel at the flow condition of Mach 4. The experimental results con-

firmed the bleeding effects on the improvement of the self-starting characteristics of the inlet.
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Fig. 1 Schematic of basic inlet
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Fig. 2 Schematics of bleeding cases 3
Fig.3 Mesh of inlet {flow field computational zone
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Fig. 4 Mach number contours of unstarted flow field of basic inlet at Ma=4
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Table 1 Self-starting Mach number of different inlets 3 ’ 4
S, Ss ) )
A B Gl1 G2 G3 D i
Ma 4.6 4.3 4.0 3.8 3.8 3.7 4.0
s
s Ma=4.6
’ ’ s
A
,G-3 , 2.4
3.7 ’
, Ma=4  Ma=
C-3 Ma=3.7 . 6 2
5
2
Table 2 Performances of different inlets at
Ma=4 and Ma=6
(Ma=4) (Ma=4) (Ma=6) (Ma=6)
0.556 0.401 0. 847 0. 447
A 0.562 0.487 0. 820 0.490
o Mams T8 B 0.652 0. 665 0. 839 0. 481
Fig.5 Mach number contours of flow field of
3 inlet at Ma=3. 7 C-1 0.652 0.658 0. 840 0.476
C-2 0.651 0.669 0. 839 0.477
s C3 0. 648 0. 680 0. 838 0.481
; bl D 0.651 0. 665 0. 838 0.482
(157 R Ma=4 ,
A ,
, -3 , ,
2.2% , ,
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Table 3 Flow parameters of wind tunnel
Ma p/Pa T/K p,/MPa T,/K Re
4.0 5529 217 0. 88 877 7.34X10°
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Fig. 6 Experimental model of inlet
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Fig. 7 Experimental model of inlet in wind tunnel
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Fig. 8 Experimental pressure curve of basic inlet
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Fig.9 Experimental pressure curve of C-3 inlet
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