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Abstract

The effectiveness of passive control techniques for alleviating the pressure oscillation generated in a
supersonic cavity flow was investigated numerically and experimentally, respectively. The control device
includes a sub-cavity installed near the leading edge of a rectangular cavity. Time-dependent supersonic
cavity flow characteristics with turbulent features were examined by using the three-dimensional,
mass-averaged Navier-Stokes computation based on a finite volume scheme and large eddy simulation.
The results show that the pressure oscillation near the trailing edge dominates overall time-dependent
cavity pressure variations. Such an oscillation can be attenuated more significantly in the presence of
the sub-cavity compared with the cavity without sub-cavity, and a larger sub-cavity leads to better
control performance.

o] At
1. M2 olFd FERHES 2oH FEEol sk
O AREoRe v, FAAN S o] &dte
TE T E(cavity flow)ollx HAstE 28/4%E A9 Axgde] AAZA FALL Zol &S
of T ATE 19509 thRE BA sof, Av AT WAA @5 @ AgEel s el
Fa) Az ol eln FEeFE Abgle] e w ShEE, Ao gddt s sel e
A3 tEo] AAE vrR FAST $AGIY o] Skt olo] mhs), &4 FEHEY ATe
A7 AE&How olZoldeq 9th A 71Alel dEe AT+ e el
2EoE AEy Py o P ZOEo &4 weapon bayoll Al TASE dEH A FoR Qg &
o] wel 2Ee o} Zo] Wt 2E §EF FRE BAE ARl 98 AREAGY. &
A 2 JdFVy fE54E 1HF FF 71 ot K4 = VIARl AsAd 1
axo] oy AuOn pEe LS e & A, B g FAVIAANAM A5 2t
AT 2&E NN e FE el 9
T ol=q ey 74zt F2 =59 dd FeUFdiA ZAs= b
¥ (F)EA AT A Asol  F7H4<l @9,  buffeting, SFI=
*% oy |7 Bor (acoustic fatigue) &= TEAI7IH, ole|g A=
E-mail : kimhd@andong.ac.kr S sMsta FHAsE AlA vgasy tgdS
TEL : (054)820-5622 FAX : (054)820-6127 A7) 7] Y3 Be AFEo] HAAFA] o] Fo

]
AL ATk,

3009



o] %“é‘o}ft], 01
el AAQ JAoA] feedback A]Z=Elo] W

A7,

Supersonic Shockwave Bow shock /
flow induced by shear layer expansion system

D ——
Shear layer /
Boundary layer /,
Cavity ( ( ((( / /

%

Fig. 1 Supersonic cavity flow

Vacuum
tank Control
valve Supersonic
15w’ \ nozzle
p,
N\
i 000000 I:I

Pressure ==
7 7 Personal
Vacuum pump computer

Fig. 2 Experimental apparatus
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Fig. 3 Schematic diagram of supersonic cavity with

sub-cavity
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Fig. 4 Computational grids and boundary conditions
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Fig. 6 Pressure spectra with control
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