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Detached Eddy Simulation of an incompressible flow past an open cavity

K. S. Chang, S. O. Park, O. J. Kwon and G. Constantinescu

The three-dimensional incompressible flow past an open cavity in a channel is investigated
using Detached Eddy Simulation(DES). The length to depth ratio of the cavity is 2 and the
Reynolds number defined with the cavity depth is 3,360. The DES methods are based on the
Menter’'s SST model. In the present work, two types of inflow conditions are used; one is RANS
profile, the other is LES inflow from another Large Eddy Simulation(LES) of fully developed
channel flow. The results are compared with experimental data and LES results in terms of the

mean statistics and temporal physics of the flow.
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3.1 Mean quantities
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Fig. 2 Mean streamline
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Fig. 3 Vorticity thickness along shear layer

Fig. 4 Resolved turbulent kinetic energy
(modeled TKE in SST URANS case)
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3.2 Unsteady quantities
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Fig. 5 Power spectra of the vertical velocity at
(x/D,y/D)=(1.8,0.0), (a)LES,(b)DES-R,(c)DES-L

3.3 Flow visualization
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Fig. 6 Vorticity magnitude of each plane,
(a)DES-R,(b)DES-L
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Fig. 7 Vortical Structures using Q-criteria
Q/(Ux/L)?=05, (a)DES-R,(b)DES-L
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