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Abstract: To investigate the flow characteristics of an axisymmetric inlet with variable positions of center-
body at transonic state, an axisymmetric variable—geometry inlet is designed. Flow characteristics at the entrance

and bleeding chamber, throttling characteristics and aerodynamic performance of the inlet with different center-
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body positions are obtained by numerical simulation under the free flow Mach number of 1.1. The results show
that 3 types of shock wave systems appear at the entrance, which includes full subsonic flow, N -type shock
waves and single detached bow shock. When the centerbody locates backward, the inlet is a mixed—compression
type one with full subsonic flow in the entrance, and the shoulder bleeding chamber is always normally operated.
When the centerbody locates forward, the inlet is an external-compression type one with A—type shock waves or
single detached bow shock, and the chamber is at the state of suction under low back pressure, transforming into
an inversion state under high back pressure. In addition, a large—scale separation babble lies on the side of cen-
terbody when the inlet works in the external-compression state, which have worse capability of resisting the ad-
verse pressure gradient than that in the mixed—compression state. With increasing the centerbody translation dis-
tance, the mass flow coefficient and total pressure recovery coefficient of the inlet decrease to some extent,
among which the total pressure recovery coefficient decreases by 14.8% and the mass flow coefficient decreases

by 7.5%. Therefore, when the studied inlet work in the mixed—compression state, it has better performance at
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transonic state, and the corresponding internal contraction ratio is 1.05.

Key words: Variable-centerbody axisymmetric inlet; Position of centerbody; Transonic state; Shock

wave system at entrance; Throttling characteristics
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Table 1 Main design parameters of the inlet

Parameter Value

Radius of the centerbody R,/D 0.32

Radius of the cowl R,/D 0.50

Radius of the shell Ry/D 0.64
Half-cone angle 8/(°) 15
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Fig.1 Sketch of the axisymmetric variable-centerbody inlet
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Table 2 Parameters of the inlet with 4 centerbody position

Position Centerbody translation distance d, /mm d./D Internal contraction ratio CR, Total contraction ratio CR,
A 280 0.38 1.21 4.17
B 330 0.45 1.05 4.17
C 380 0.51 — 4.17
D 430 0.58 — 4.06

SRR, V6 IO 3l XA 1/4 4E Ry 355 B, ] i X R
AR AT AL . B — 2 AR I 0.01mm, £ IE
26 FCR AT BE  7E 10 LN, A L 24 500 7,

Pressure far-field

Symmetry Wall

Pressure outlet

Fig. 2 Boundary conditions and mesh of inlet

2.3 EHIEHE

T RS b AR B ik T S M AR A R
77 1 %5 SCHR [ 17145 H A9 TCCB il %) ik A0 B A
37 ELWE9E . % STE T F-15 KHLEE RoE i &
PR, RTS8 1.3, K34 T ik SRS
T 60" TH O AR E AT AR ER R S A XS . AR 3
vl DLUE AR SOy 0 B 7 R A B Y BE T 9T AR
5 3CHR i AT S R W) A A R . R L,
1205 B0 % AT LA A SRy o T b AR 0L 7 IR S T R
SERIENR=R eI

351
301
_25¢
& o i
L 20k N—
— ko SST
15} / \( Exp*7!
Geometry
10 1 1 1 k 1
200 400 600 800 1000

x/mm

Fig.3 Surface static pressure distribution of the inlet model
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