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Abstract: Unsteady numerical simulations were carried
out using different RANS/LES hybrid methods for the

ks HIW . 2023-12-02

outflow field of the MIRA generic model. The applicability
of RANS/LES hybrid methods (DDES, IDDES, SBES,
SDES) and DDES based on different RANS models (RKE,
SA, SST k-w, GEKO k-w) in calculating the automotive
outflow field was explored through detailed comparative
analyses with the results of the wind tunnel experimental
measurements of aerodynamic forces and pressures. The
study shows that the results of different hybrid methods
are all on the high side in predicting aerodynamic
coefficients, with the DDES-GEKO model having the
smallest relative error. For surface pressure coefficients,
the predictive results of different hybrid methods for the
vertical center line are in good agreement with the
among which the SBES-GEKO
model performs better. The embedded RANS models in

experimental values,

the DDES show significant differences in predicting
pressure on the rear windshield, with the SA model being
better. The pressure predictions for the underbody are
deviated by different hybrid methods, with the pressure
predictions for the front part being smaller than
experimental values, while the SBES-GEKO model gives
better results for the rear part. Additionally, the SBES-
GEKO model is able to identify the unsteady flow

structures in the wake region well.

Keywords: MIRA generic model; unsteady numerical

calculation; hybrid Reynolds-averaged Navier-Stokes/

Large Eddy Simulation(RANS/LES) method
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Fig.1 Arrangement of simulation domain
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Fig.2 Grid distribution and encrypted areas (44.15

million grids)
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Tab.3 Results of aerodynamic calculations

C,fa XA
RLEWIES Bl IDDES— IDDES— SBES— SBES—
IDDES—GEKO IDDES—SST SBES—GEKO SBES—SST GEKO/% SST/% GEKO/% SST/%
ik 0.272 0. 286 0.267 0.279 6.16 11.60 4.17 8.91
T 0.270 0. 285 0.261 0.275 5.44 11.42 2.06 7.38
JE= 0.273 0.281 0.269 0.278 0. 256 6.52 9.91 5.05 8.73
EIL 0.274 0.274 0. 266 0.275 6.85 7.15 3.82 7.44
15 15 —
F - - % 26867
w4 e FE=_ 441575
= TRV _82757i|
0.5 ST * test

-1.54 % 1480)7
2.0 F--HR=2686)7

: s FRE a05)i
-2.54 = TR _8275)5

*  test

-3.0 T T T

-1.00 -0.75 -0.50 -0.25 0.00

L
(a) 5 3R

-1.00 -0.75 -0.50 -0.25 0.00

v
(b) 75 K0

E3 HEFAELHEMEH IDDES-GEKOITEMPES&REEHNRE

Fig.3 Surface pressure coefficients of the center line based on IDDES-GEKO calculations with different

number of grids
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Tab.4 Aerodynamic results of different hybrid methods
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Tab.5 Aerodynamic results of DDES model based
on different RANS methods
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Fig.4 Surface pressure coefficients of the center line calculated by different hybrid methods
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Fig.5 Surface pressure coefficients of the center line calculated by DDES model with different RANS methods

& 6

ERENSGE

Fig.6 Measurement points of rear windshield
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Fig.7 Surface pressure coefficients of the rear windshield calculated by different hybrid methods
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Fig.12 Surface pressure coefficients of the front underbody calculated by DDES model with different RANS methods
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