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Impact of Internal Contraction Section Bleed on Supersonic Inlet
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Abstract: The numerical simulation of a typical 2D supersonic inlet is carried out to study the effects of the
bleed position in the internal contraction section on the self-starting performance and limiting backpressure of the
inlet. The results show that the mechanism of the bleed chamber to improve the self-starting performance and an-
ti—backpressure ability of the inlet is different. The position of the bleed chamber determines the discharge of the
inlet in the critical unstarting state, the critical unstarting mode and the discharge flow in the critical back pres-
sure state, in which the discharge flow and the critical unstarting mode in the critical unstarting state jointly affect
the self—starting performance of the inlet, while the anti-back pressure ability of the inlet is mainly determined
by the discharge flow of critical back pressure state. In the scope of this study, when the dimensionless axial dis-
tance from the leading edge of the discharge chamber to the intersection point of the inlet entrance and the inlet
down wall is equal to 0.31, the self—starting performance of the inlet is the best, and the critical pressure ratio
and total pressure recovery coefficient are the highest when it is equal to 0.15.
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(a) Schematic diagram of the baseline inlet

(b) Schematic diagram of discharge control scheme

Fig. 1 Physical model

TG A B L L R T R AR L L,
Sk Wk IR S R /N M T BE L L,=25mm , Ly/L,=1.4,0,=45°,
0,=13°H.Fr A 757 2209 L, 0,, 0, % 1 F5 A 728 . R 1 fif i
T 42 1 5 28 B BT ) < (1) 3 A 3 A
TR PR IR AS [R] o7 55 Vit 38 s 7 Ok U 5 6 4L Ma,=2.0
ST VRO N L= S O L - WA 17 =
1.4% ., (2) 38 3:F I8 & F& 4 T80 00 750 177 f o0 4% 0k 3 g B
BRI A )7 R AE Ma,=2.0 RHS 47200 A e 3, (H15
Ut B A S Y A A O R 0 AN T o O R 2 B
AR ST B, AE B 2 R AL B S, 7 B BRI Kantrowitz
e BR A7 B — A Y 4 L, 12 2 Ao 1 i O 0
1 7 AR A H AR Ma,=2.0 B A9 3 ik 2 1.4% , 2 )5
R 2801 400 % s 3 i 1 A Bl o R R AT 4 BT
A AR Bl IR T B S T 2.0, D) R S A e i SE
P 4 B T s St b A A a2 HE T T R A R R 3
W S R B 4O BRSO R Y R
T[] B R AN ST, AR — ok, BT LA
SR P9I B R R R ASCTE A S S BE R . AS [R]3E 3E
JE 118 R XoF A7 R B /0N M T K B L 1
22 {AEAE

A K FH 3L T Navier—Stokes J5 2 1 3K fif 75 >R i

Table 1 Different discharge positions and minimum exit

width
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Fig. 2 Grid and computational field of the inlet
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Fig. 4 Static pressure distribution on the surface of shock

boundary layer disturbance zone
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Fig.5 Curve of internal contraction ratio and discharge

rate under critical unstarting state
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