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Abstract: Investigations into cavity flows have been conducted for noise and vibration problems that arise in
cavity systems. Cavity systems have been applied in engineering devices and have undergone rapid development
in the aerospace industry. Meanwhile, to the author's best knowledge, the cavity on a curved wall has been
seldom studied. The present work is conducted to study the flow physics of a cavity mounted on a curved wall.
Numerical analysis is performed to investigate the cavity flow. Two variables of sub- and supersonic cavity flows
were considered: the radius of curvature of the curved wall (L/R) and the inlet Mach number. The results show
that the uniform vortex generated by the cavity flow on the curved wall stabilize the pressure fluctuation as time
passes. As the inlet Mach number increases, the pressure fluctuation amplitude increases. The results obtained
from the curved wall are compared with those from a straight wall using Rossiter's formula. The Strouhal number
of the curved wall is lower than that of the straight wall. Lower Strouhal numbers have been obtained in the
present computational fluid dynamics (CFD) results than in the theoretical results using Rossiter's formula.
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Table 1 Conditions used for the present study
Parameters Values 23
|
L [mm] 254 2 | | [
H [mm)] 63.5 92 s
L/H 4 = .
1
L/R 0~ 0.11
\Y 04 ~ 1.8 .
0.005
—— Adiabatic, No-slip walls 0 0 Time(s)

. Fig. 3 Pressure histories at the cavity centre at Mw
Pressure inlet B.C. ; =14
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' = 5 o] TR & QLo 2 A =

Fig. 1 Schematics of the geometry and boundary A 7S wldEel evE Meetadn Alx

conditions for the present computation Ao=w  dF9k =TollA A2 Pressure Inlet,

Pressure Outlet= 2 8-3}o], Inletoll A A4 A

22300 K)E AAs}F o, A4 thr] 249

oS HEFPT. T #HHolAE  Adiabatic,
No-slip &71& #A-&3}3l ).
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Fig. 2 Computation grid
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Fig. 5 Power spectrum density at x/L=0.5
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