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Reduction of the Cavity Flow Oscillations at Supersonic
Speeds

Minsung Kang* - Choonsik Shin** - Joonkyung Kwon* - Heuydong Kim***

ABSTRACT

The subcavity passive control technique is used in present study. Cavity-induced pressure
oscillation has been investigated numerically for a supersonic three-dimensional flow over
rectangular cavities at Mach number 1.83 at the cavity entrance. The three-dimensional,
compressible Navier-stokes equations are numerically solved based on a fully implicit finite
volume scheme. The results showed that the resultant amount of attenuation of cavity-induced

pressure oscillations was dependent on the length and thickness of the flat plate.
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Fig. 1 Schematic diagram of supersonic cavity with
sub-cavity

o
o

Fe FRHOZ BHAEY] Adte, 33 HIG
% 573 Navier-Stokes A 2ol F&HA 2 <
gt AR AELS I E implicit
scheme, A|7F&oll=
muli-stage Runge-Kutta schemes 2-8-3}% T}
FTETHAAN Tt BZS dFRAF
FEUlolA EASE dEXTS HA8]
17] $13td Smagorinsky-Lilly =498 2§
arge eddy simulationZ|4HS =33 Ao

finite control volum

ox EIlO
£

A

=
[0

o bgom B

¢
—

i

Pressure

Pressure
inlet

Fig. 2 Computational grid and boundary conditions
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Fig. 3 Time histories of cavity wall static pressure and
Power Spectrum Density
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Fig. 4 Tim histories of cavity wall static pressure with
control

Fig. 5& HzFFTY Hel, Zol|, 77 w3}
e &= WHE Yehh Atk
Gl A Alxdo] yehds &<l
& & er, 2™ AF 2db)e A5l
HE) FE Aol AdS FAT wEH
=

2 30 F 5 Aok BE2FFY Hol



=€
WE ] Jggoz Al MGFE Bl
EA 9. BRI T FA dig =
ag (e), (HA A & F Uk FA7
= =

Hel w2t

o

&ol AAA =

Mo X rf 2o g 2

””5“"’ ] {4. ¥y

RilNGE & & EEeis 1, o

(@

(©) Ls=2.25 t=06 d=12 (d)Ls=15 t=0.6 d=12

e & & sEedvd o Ei

(e) Ls=3 t=1.8 d=12

- -
Coaee:

(0 Ls=3 t=0.6 d=5.4
Fig. 5 Velocity vector of cavity

4. Z

T

2 dTe 25% TEATY ¢EXES &
3 217171 93 FAsAHHoEZA, ATGF
BEEHE 2™y fsted 3T F26
AAE BREFF AojaFd st A
o} 32k H1A A Navier-Stockes ¥4 4l LES
WS A&t FAARNE Fa% A9, TF
e JAEEAHL 59 FoaEdHgA HA3}
< ¢EATA o5 AujE™, AAE WHEe
e Y FdolA g A YENET 5
3] HxFFo Heolo dolvt 5% FAG &
of A4E Y FY APEHIL Aoz
& HeE ZAFAY FF 4T #9 ¢ %
2=l M2 BRxFFo FId tiE] A+
7t sttt

o] AFE FFTENTATY] A ¢
k2t Al AAL €] AA(FHAHE
KRF-2007-521- D00060)2.2 3Faf 3 <.

ot
kl
D
rot

1. Maull, D. J. and East, L. F.,
“Three-Dimensional Flow in Cavities,”
Journal of Fluid Mechanics, Vol. 16, 1963,
pp-620~632.

2. Bilanin, A. J. and Cover, E. E., “Estimation
of Possible
Shallow
Journal, Vol. 11, 1973, pp.347~351.

3. Hardin, J. C. and Pope, D. S. "Sound

Generation by Flow Over a

Excitation Frequencies for

Rectangular cavities," ATAA

Two-dimensional Cavity," AIAA Journal,
Vol. 33, 1995, pp.407~412.

4. Jen, Y. N. and Payne, U. ], "Numerical
Study of a Supersonic Open Cavity Flow
and Pressure Oscillation," Journal of
Aircraft, Vol. 32, 1995, pp.363~369.

— 348 —





