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Unsteady numerical simulation of the inlet
with a bleed slot in oscillating flow
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(School of Jet Propulsion, Beijing Univ. of Aeronautics and Astronautics, Beijing 100191, China)

Abstract; The aerodynamic characteristics of a 2-D supersonic inlet with a bleed slot are stud-
ied in this paper. By the adoption of the given unsteady boundary conditions, the inlet unsteady os-
cillating flow fields are stimulated, in which the motion is oscillating around the flight Mach number
of 2.2 with the amplitude of 0.154. In comparison with the steady simulation results, it is showed
that the unsteady flow fields are quite different from the steady ones. Under the conditions of un-
steady flow, the inlet capacity changes with a periodicity and varies along a hysteresis loop whose
shape is ellipse or similar to ellipse.

Key words: inlet; bleed; unsteady; numerical simulation

YR A 2009-07-16; SEIEM: 2009-09-09.

EE®: THR (19830), B, Bit, FREEAIBERETERTMAREZ N,



6 kB #

2009 12 A

0 557

HERER TR NREN—ABERM
FEE R TRE R A AT %0 TR WL A0 B v IR
AR R ESMA B BRI RARE, DRES
AR BN RELER TR FER S
Kua",

AT BRI R M AP, TR

OB RERPEN RS EL. BA,

X RGHERH<EEEREDTL,

KT TREAER T DM EIR GRS T X Fii
WA A REREFTEHSENTHIRA
A, ¥ CFD #{F FLUENT St #SERE R K
ST T BRI E, #ET T A5 S
RYERES BB LR,

1 JHEER

L1 #SERY

HREFERIRHNREFTFO SR
B MT—BE@ESE#ERY, ZRASER
R, REX#SE, B¥FEEIHREY, &
BB, il AT AR A S R Bh
BES1, FHREGSTRE IE BB 3 B/ B - B
H R AF e,

AGFER A BB =R — MR
FREABEEHARE, HEIPRETILIEE
W 1R, KPR EEESGERE. HE
BIUFIRSF B, B R E R mm,

_151.3

8709 ] 215 J

B 1 o iR R A S LA
Fig.1 Geometric model of the inlet with a bleed slot
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Fig.2 Grids for calculation of the 2D inlet
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Fig.3 Static pressure contours at Ma=2.05
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Fig.4 Static pressure contours at Ma=2.2
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Fig.5 Static pressure contours at Ma=2.35

ME BRSO . SHHRK 2.05 8,
HEHEE O RE R A, #RELTAES

RE, FKERHRRHAREM T EE RS, W
HERERBFEME, FRAVMIAL, EE
R T SEREHDVAREE® TE, LR
BXMBRBE; DHECH 22 68f, HEKEMS
E#BEEFETFREOD, #5884 TRIHPRE,
MHASRZEWHE TR LEh, B 2HE
B TAERTS; EIHECH 2.35 1, #HFSHEIMER
BEXTRONEL, #HELTEEERE, It
RGNS ZEMHEERITR, NiFEEHE
B —E B,
32 FEERITEHER

BT BT B IE E H R R i S 3
22, T DBEIRE N 0.154 WIEZESN, A
(WFTR, RGMFE 10Hz,
ma(t)=2.2 x (140.07sin(¥))=2.2 x (1+0.07sin(207z))

)]

ERFEE. RAATEMERT, EdEH
UDF BEEHLRZME, AIBAARREMEN ¥
HASKENRNRRGER. BofMET7T4HT
180° FHALCRALLHREL 2.2)F1 266.4° FAI(KIH D
A 2.046)RE T M GHEFHEHRE. WK 6
B 7R ERRNDHBEARR, BERMF
MHEMHERT, FEEREFIERNLREESS
EHRER AR

L E 7 M 3, WTE R ERHSERR
%8k 2.05, BEERSTL4FAEHR
&, miEEHRE T AIEH#EL T EHE
RE; Edxf 6 fiE 4, THEHEARKD
HEIR 2.2, HEEEERETHIEREL
FIEMER . MBSEFRETHARR. WF
ST R TR TG

Bl 6 v=180° HGRHESMELKA

Fig.6 Static pressure contours at W=180°
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Fig.7 Static pressure contours at ¥=266.4°
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Fig.8 Variations of bleed flow with Mach number
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Fig.9 Variations of total pressure recovery with Mach number
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Fig.10 Variations of flow coefficients with Mach number
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