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Upstream CFD GmbH Q\”»ps”%apnﬁ

A Founded in Berlin in January 2019

A Sixstrong team (five dounders):
i Established team with a total of 60 years professional experience

A Areas of expertise:
I Turbulence modelling
I Aeroacoustics
I Numerical methods
I Optimisation
I Highperformance & cloud compult

A Our objective:
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Investigation of enhanced shielding fu

A Results from AutoCFD1 Workshop (Case 1: SAE Notchback) showed signific
problems for our grayea improved-DDES

A Separation on rear slant occurred, not seen in PIV and pressure measureme
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A UCFD aim for AutoCFD2 Workshop:
Compare DDES standard shielding func8palafet al. (2008)) 6 n Dl ér
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Simulation setup Q—P CFD

A Geometry: Cas®fivAenotchback committee grid (ANSA, 128M dr#}, Hi

A Compared simulations:

Bl SSTRANS

Bl SARANS

B SST, -DDES: Standard shielding functiBpadéret al. (2008)

B SST, -DDES + EP: Enhanced protection with shielding function of Deck & Rénard (20
A OpenFOAM2012
A DDES modelling anonerics

i 2dorder in space and time

i Greyarea improved- DDES, see M. Fuchs et al. 2020)

I Customised solver basegiompleFoam
A Reduces strength of dissipation from Rhie & Chow interpolation
A SeeMontecchia et al. (2019)

I Hybrid convection schemd&@viret al. (2006)
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https://www.researchgate.net/publication/338191552_Improving_LES_with_OpenFOAM_by_minimising_numerical_dissipation_and_use_of_explicit_algebraic_SGS_stress_model
http://doi.org/10.1007/0-306-48383-1_16
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Qualitative results: Norrbatistion €2 "¢rp

SST, -DDES pos SST, -DDES + EP Pt
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upstream
Quantitative results: Force coefﬂuent&—P CFD

A Measurement data from Hupertz et al. ¥2021)
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A Drag barely affected by choice of DDES Lift very sensitive
shielding function or RANS model A DDES: Barely statistically relevant improvem
A RANS closer to measurement in this caswards measurement through enhanced shi
A SARANSIostesto experiment
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Quantitative results: Front/rear lift bal

A Measurement data from Hupertz et al. ¥2021)

Front lift coefficient CI(f)
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Rear lift coefficient Cl(r)
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A Underprediction of overall lift mainly dueA DDES: Rear lift significantly improved by E|

to overestimated front downforce for all

simulations

A DDES: No statistically significant

difference between results
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Quantitative results: Shielding ﬂmcﬂom}EJD S

SST, -DDES

L A Significantly larger area shield@d (m) by EP

version, see contour and sample line plots

A Shielding function of EP version aligned with tr
' -boundary layer

A EP version closer to RANfrofile

A Islands emerge in the shielding function as
iIntermittent bursts of resolved turbulence trave
downstream from the windscreen cowl
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