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| COMPARISON OF TWO — AND THREE —DIMENSIONAL SUPERSONIC
TURBULENT FLOWS OVER A SINGLE CAVITY

C.H. Woo and J.S. Kim

The unsteady supersonic flow over two- and three-Dimensional cavities has been analyzed by the integration of
unsteady Reynolds-Averaged Navier-Stokes(RANS) with the k—w turbulence model. The unsteady flow is characterized
by the periodicity due to the mutual relation between the shear layer and the internal flow in cavities. Numerical
method is upwind TVD scheme based on the flux vector split with the Van Leer limiters, and time accuracy is used
explicit 4th stage Runge-Kutta scheme. Cavity flows are Comparison of two- and three-dimensional. The cavity has a
L/D ratio of 3 for two-dimensional case. and same L/D and W/D ratio is 1 for three-dimensional case. The Mach
and Reynolds numbers are held constant at 1.5 and 450000 respectively. For the three-dimensional case, the flow

fleld is observed to oscillate in the

"shear layer mode" with a feedback mechanism that follow Rossiter's formula.

On the other hand, the self-sustained oscillating flow transitions to a "wake mode" for the two-dimensional simulation,

with more violent fluctuations inside the cavity.

Key Words: 384 J-5-4-5(Supersonic Turbulent Flow), k¥ — witF-2 &k — w Turbulence model), FE-§-5{(Cavity Flow),

FAAHEH(Upwind TVD Scheme), Runge-Kutta
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Fig. 6 Non-dimensional resonant frequencies as a function of
Mach number, n = mode, — : Rossiter's formula,
m: L/D=4[5], ¢:2-DCFD, o:3-DCFD
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Fig. 7 Stream Line of two dimensional flow
(Total Time=10.4, Sampling Time=1.3)

Fig. 8 Stream Line of three dimensional flow
(Total Time = 10.4, Sampling Time = 1.3)
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