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Feedback on workshop suppliegowRe (y+~1): ~244M mesh

Mesh Quality: Cell volume jump:

A Minimum Orthogonal Quality = 0.00000e+00 cell 485254 on zone 74 A Prism stair stepping.
(ID: 244624321 on partition: 479) at location ( 3.56448e+00, 8.63244e : | -
01, 1.00462e+00)arning: minimum Orthogonal Quality below 0.01. = ——

A Maximum Aspect Ratio = 6.54998e+03 cell 31157 on zone 74 (ID:

175650867 on partition: 248) at location ( 3.03844e+0@005605e01, - )i%
1.96018e01)
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A Cells marked with orthogonaluality < 0.01 (# 730 cells)
A Bad orthogonal cells quality, where CAD surface depicts ~90deg step

change.
A ANSYS Fluent acceptable mesh orthogonal quality ranges from 0.05 to 1.

A Recommend to avoid cell volume
jumps closed to the walls, where
flow exhibits high gradient
changes.
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Modeling setup ANSA Volume Mesh — Virtual Wind Tunnel

C Mesh: OctreeLowRe ~244million cellsvorkshop provided ANSA A2 4y Wiy L

C Turbulence models
T RANSGEKO
1 SRS: Hybrid RANLES Stress Blending Eddy Simul8BESY GEKO

C Boundary conditions
 Inlet: uniformw o @ o Ti, experimental turbulent intensity ~0.26%.
1t Outlet: pressure outlet conditions with ambient pressure 101325Pa.
1t No-slip wall condition on car body and stationary ground.
1t Slip Sidewall condition on virtual tunnel walls.

C Software:ANSYS Fluent 2021 R2

C Numerics
1t P\V{Coupling schemeCoupled/SIMPLETQskewness correction)
1t Flux typeRhieChow
1t Gradient reconstruction:GGNB/LSQ
T

Spatial discretization:

A Pressure; standard

A Momentumc Bounded central differencing
A Turbulence; 2" order

C Transient parameters
11 Transient formulationBounded second order implicit
my4d 8 m Ymit

Virtual Wind
Tunnel Height ,
[ Zyr=20m

___ X=0,0m (DrivAer
B coordinate system)

Start of ,no-slip” floor
@ xg_ = -2,339m

)
.

T Initial transient: 0.5see> ~4 CTUs I S .. e, W ‘ M—
1T Averaging time: 1.9sec ~16 CTUs - Z o
) . ) o
Q S|mU|at|On tlme . . g::l]l oCl:);vective Courant Number [ ]
11 RANS: 5hrs, 480CPU, 1000iterations 00 02 04 05 07 09 11 13 15 16 18 2.0

m SRS: 75.35hrs, 704CPU, 2.4sec ~ CTUS = Convective time units _——
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Turbulence models

C RANS Generalized k (GEKO)

o Consolidate various twequation RANS models into a single RANS model and provid?-rhes.e free parameters. are implemented jthrough the
- : ) unctions F1, F2 and F3 in the omega equations.
user a flexibility to tune usindree parameters(based on neawall influence, flow

separation, mixing, and jet spreadindhat can be adjusted for specific types of flows., © Csep - Parameter to optimize flow separation from smooth

surfaces -0.75<Cgpp<2.5 (default Cgpp = 1.75)
d(pU;k - : I
9(pk) + (pUjk) =P, — Cﬁpkw + 2 (# + ﬁ) 9k o Cyw - Parameter to optimize flow in non-equilibrium near
ot dxj 0x; ox/ 0x;j wall regions (such as heat transfer or shear stress)
T -2<C yy<2 (default Cyy,=0.5)
I(pw) | (pTjw) @ E pe) 9w nw L o
a1 + axj =C, ; P, — szwz + l D + o | \H + ) e o Cuix - Parameter to optimize strength of mixing in free
j j w J
N a0 2 1 3k 3 1 shear flows 0<Cpyx<1 (default - correlation CM,-‘\,CW:OBSsgn(CSEP—1)\/|CSEP—1| )
— — — .. —4 — L gr v N
where He = PVt = max (w , P = Tij ax; (D = O w Ox;j dx; * “realize — /3 o Cjgr- Parameter to optimize free shear layer mixing
realize 0<C <1 (default C ,=0.9).
Ref.Menter, F.R. Best Practice: GeneralizédwoEquation Turbulence Model in ANSYS CFD (GEKO). 2019. Availabletiplifieavw.ansys.com/ J J

/media/ansys/corporate/resourcelibrary/technicpbper/gekotp.pdf

C SBESStressBlendingEddySimulation(SBES)

o Developedon the sameprinciple as the DESmodel, which usesa RANSmodel for
nearwall flows and LESor the bulk flows.

o Fastertransitionto LESrom RANShasedon the strongerblendingfunction .“ I 74

Turbulence stress tensor blendin |:|'> SBES __ _RANS LES
g Tij =t fspes + Tij” (1 — fepEs)
1 1 ;:bes b h f ‘."'
Turbulent eddywscosﬂy :> HEEE‘S — MtRANS fSB’E‘S + uiES (1 _fSBE'S) ean-so.oesﬁs.F;gc[o.% 04 05 05 06 07 08 09 1.0 ?ﬂ
_ _ =

Ref.Menter, F.;Hippe A.;Matyushenko, A.; Kolmogorov, BnOverview of Hybrid RANISEES Models Developed for Industrial @gpl. Sci2021, 1, 2459.
https://doi.org/10.3390/app11062459
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Results: Aerodynamic Coefficients

0.25
0.2
0.15

CD CL | CFL | CRL o 7, "I
CL g CRL

RANS: GEKO 0.251 0.084 -0.034 0.118 0 o
SRS: SBES+GEKO 0.279 0.037 -0.059 0.096 °°°1"’
H RANS: GEKO SRS: SBES+GEKO
Cummulative-CD Cummulative-CL
0.3 : 0.2
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Results: Pressure Coefficient

Top Surface Bottom Surface
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Results: Normalized velocity profilespn
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