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Abstract: Investigations into cavity flows have been conducted for decades now, most of them being about zero-
pressure-gradient flows entering a cavity on a straight wall. However, the flow over curved walls in real-life situations
has not been fully investigated. As cavity flows on curved walls exert centrifugal force, these walls are likely to possess
different features from straight walls. To verify this possibility, this study investigated cavity flows on curved walls.
Using numerical method, the effect of two variables, namely, radius of curvature on a curved wall and inlet Mach
number, were investigated for subsonic and supersonic cavity flows. The result demonstrates that the value of the peak
pressure generated inside the cavity increases with the decrease in the radius of curvature on a curved wall or an
increase in the inlet Mach number. The total pressure loss in the cavity also results in an increase in the cavity drag.
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Fig. 1 Computational geometries and boundary conditions
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Table 1 Conditions used for present study

Parameters Values

L [mm] 254

H [mm)] 63.5
L/H 4

L/R 0~0.11
Mo 0.4~1.8

Fig. 2 Computation grid
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Fig. 3 Comparison of experimental results and CFD
Predictions(L/H = 4 and M,=2.16)
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Fig. 4 Mach number contours on cavity with different
L/R (M«=1.8)
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(c) L/R=0.08 (d) L/R=0.11
Fig. 5 Vorticity contours on cavity with different L/R
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Fig. 6 Pressure distributions at different positions a :
Static pressure at the cavity center, b : Peak
pressure(Ppe.x1) and c : Peak pressure(Ppeaxz)
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