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ASSESSMENT OF URANS AND DES SIMULATIONS
FOR TWO-DIMENSIONAL BACKWARD FACING STEP FLOW

CS. Song' and S.0. Park

A two-dimensional backward facing step flow is simulated by using URANS and Detached FEddy
Simulations(DES) approaches. Turbulence models adopted for URANS and DES simulations are Spalart-Allmaras(S-A)
model and Shear Stress Transport(SST) model. The target flow with ER=1.125, Re ,=37.500 is experimentally
studied by Driver & Seegmiller. Various versions of DES have been tested in this paper. Results of the simulations
are compared with the experimental data available to evaluate the merits and demerits of URANS and several
versions of DES. URANS simulation converges to a steady state and hence unsteady characteristics are not featured.
DES simulations in general successfully mimic large scale structures and oscillation characteristics of the flow.
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Table. 1 Simulation cases

Simulation Cases Treatment of convective term
S-A URANS 5th upwind scheme
SST URANS 5th upwind scheme
S-A DES-Upwind 5th upwind scheme
. Hybrid scheme
S-A DES-Hybrid (5th upwind scheme /2nd central)
SST DES-Upwind 5th upwind scheme
. Hybrid scheme
SST DES-Hybrid (5th upwind scheme /2nd central)
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Table. 2 The difference of simulation result and experimental data

S-A URANS 6.22 -0.63

SST URANS 6.30 +0.63
8-A DES-Upwind 6.31 +0.79
S-A DES-Hybrid 6.10 -2.55
SST DES-Upwind 7.00 +11.8
SST DES-Hybrid 6.45 +3
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