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A Computational Study of the Supersonic Cavity Flow
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ABSTRACT

A computational analysis has been conducted to investigate the detailed flow structure inside a
supersonic cavity. The free stream Mach number and Reynolds number are 1.83 and 6.02x10°
respectively. In the present study, the depth and width of the cavity are changed to investigate the
effect of the cavity dimensions. A fully implicit finite volume scheme is applied to solve the
three-dimensional, steady, unsteady, compressible, Navier-Stokes equations. The computed results
are validated with the previous experimental data available. The present computation provides
reasonable predictions of the cavity flow, compared with experimental results. The obtained results
show that a shock wave is generated in front of the downstream edge of the cavity and the
dominant frequencies of the pressure oscillations inside the cavity were obtained.
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Fig. 1 Computational grid system

Fig. 1& £ d7olA A48 AzA FAz
A& Jepdoh H4" 34L& Skamotoll]el &
durdoln, ANZHYEE AA ZHol7t 16DolH,
g o) 3G ALHYEY Fojgt Hol(W)
= 2z 209k 3Doln FEL HE YTAAM 9D
ko] 9ok aYn FE Holgt ZHold
glal [/D7F 1, 2% 39 4L FHESAd A
ddo] AARACZ &% F%ol #UHE
AHZYHE dFodle §YRALE pressure inlet
27 /L3891, 4E EFde fEXAL=E
pressure outlet @& H&3gch 181 HE
¢ 2E #HYoE no-slip 2AL FHEsFgoy,
AAA L £ 77t & AdEH AAFo] L2
e ¥ 2Ad AP =3 FdHE &
59 AuEEL Table 13 2t}

Fig. 2& L/D=3%) 7%, 9E &3¥ust F5
Heo A4S w2 YYAF] XS Y
O /Lo YFoz2REH HES mE2e AE
vetdch, AXdAFNAN /D7t F7HEl we}
x/D=1, 5 B 6 AFAA FugE kY, 43
B AgHo & o2 31 ok Gy B

Table 1 Test conditions

M Pg Tg Re

183 196.1 kPa 2756K 6.02<10°
Forward Backward
o Dlate plate o

W
iR

Fromt
zﬁm Floor x,/D
Wjﬂ

Rear
Fu'w-d;inel i | Floor l face |Bx:kw-dplm

N

i

ace
0.8 t 1 ~—T * . § —
3 O  Experiment(Ref. 1) 4
Computation

' vl L y E— -

4 6 8
x,/D

Fig. 2 Pressure coefficient distributions
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Fig. 3 Density contours (L/D=3)
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Fig. 6 Unsteady pressure Fluctuation at the
rear face

Table 2 Dominant frequency and PSD

Computation _Experiment(Ref. 2)
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