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Control of the Pressure Oscillation in a Supersonic
Cavity Flow Using a Sub-cavity
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ABSTRACT

The present study aims at investigating the effectiveness of a new passive cavity flow control
technique, sub-cavity. The characteristics of cavity flow oscillation with the device are compared with
those with other control techniques tested previously, including a triangular bump and blowing jet. In
the computation, the three-dimensional, unsteady Navier-Stokes equations governing the supersonic
cavity flow are solved based on an implicit finite volume scheme spatially and multi-stage Runge-Kutta
scheme temporally. Large eddy simulation (LES) is carried out to properly predict the turbulent features
of cavity flow. The present results show that the pressure oscillation near the downstream edge
dominates overall time-dependent cavity pressure variations, and the amplitude of the pressure
oscillation can be reduced in the presence of a sub-cavity.
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Fig. 1 Supersonic cavity model
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Fig. 2 Computational domain and boundary conditions

Figure 2= FX 3| ALg€ ALd 934
AZAE Yepdc 9E9 dig Aty
o] 4DE 130x45x64 /Mol WA Hdz 3

Qe Aojr|FE AAEHA Fe dE
S 70x45x65 Mo A2 Hodd. AAx
2, 4E g7 s A d2EE
] st s HEsAo ‘2‘15

‘?3‘?‘;01] @4 no-slip BZHL AL £3}
He fﬂ E2YE 3= Afde €R &7
mass flow inlet Z‘Jﬂ% &3ttt TERTF
o] HlAAN BEAe 329 8AA Navier-Stokes
wAAe A UAAY faAMHYTA oA
Runge-Kutta WH-& ZE3te FAHAHo=
ZAEAY. =3, 254 TEATY GRAH
FES HA3 dF357] 8t Smagorinsky
Lilly 29& 8% LESE

ro

offt fm Jo ot i g o

2

01~J i) r}L olf oX

L N{N‘

Figure 3-& A|7to] Zagtol whet FFHHo
A gAste dEEEes Aoz 74
3t 25 msEL WERAAT 18 A A,
T3S EF IeFT EFE 4T
o] Bl & AslA TR, sub-cavitysS X T
o024 AFFE I BodUAT AFLS IA
¢ 5 Ut

2o52

— 312

02 WMVNMNVMMLWWJW E] SN W R TP TR I
K A ; . . N \ . A )
) 05 1 15 : s e 05 ) vs B 25
Timeims) imenns)
9 . "
0% No.3 Ne. 3
o 05
: o ‘f v
52 w2
. | A . , X
o oS ) B 2 v 93 ! Vs 3 s
Timetms) Fimegms}

{a) Without control (b} Sub-cavity

Fig. 3 Time histories of cavity wall pressure with and
without control
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Fig. 4 Pressure spectra at the cavity wall with and
without control
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