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Dataset Features

• TheProblem:Aerodynamic optimization is critical formaximizing energy efficiency
andextendingEVrange.

• TheBottleneck:Traditional CFD is resource-heavyand slow (daysper iteration). 
WhileMLsurrogatemodels can simulate in seconds, they lack reliable trainingdata.

• TheGap: Existingdatasets lack industrial fidelity—often featuring simplified
geometry,missing components, or loosemesh tolerances.

• TheSolution:DrivAerStar bridges academicMLresearch and industrial engineering,
empowering surrogatemodelswith ahigh-fidelity, production-gradedataset.

TheChallenge

Overview

• High-7idelitydataset:DrivAerStarprovides20TBof external Flow Fielddata from
12,000 industrial-gradeSTAR-CCM+®simulations acrossmultiple conFigurations.

• Adaptivemeshmethodology:Weemployed reFinedmesh strategieswith adaptive
regional reFinement and strictwall y+ control, achieving superior boundary layer. 

• Completevehiclemodeling: Integrationof front compartment assemblieswith
engines and cooling components creates continuous cooling Flowchannels. 

• Comprehensivebenchmark:Weestablishedmulti-scaleperformanceevaluation
across surface andvolumetric data, identifying researchdirections.

OurContributions
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(a) original bodies (b) morphing the bodies to enrich the dataset
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(d) various categories of simulation results
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(a) wake and stagnation regime by PIV images
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each row represents one sample vehicle’s prediction result 
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DatasetHomepage:
https://drivaerstar.github.io/

Configura)on Train: 
Pressure

Train: 
WSS

Train: 
Cd

Val: 
Pressure

Val: 
WSS

Val: 
Cd

400×Estateback 0.2112 0.7841 0.0305 0.2173 0.7889 0.0314

800×Estateback 0.205 0.7793 0.0296 0.2086 0.7837 0.0283

1200×Estateback 0.1969 0.7881 0.0315 0.1996 0.7953 0.0266

133×3 Vehicles 0.2076 0.805 0.0421 0.2194 0.8049 0.0375

266×3 Vehicles 0.1967 0.813 0.0335 0.2075 0.817 0.0335

400×3 Vehicles 0.1957 0.7973 0.0333 0.2074 0.7871 0.0286

Transolver framework training andvalidation loss results.Scaling effect onDrivAerStarMLsurrogatemodel results visualization

original body shape
(without wheels) lattice deformation

deformed wheels

15 body components
specified  parameters

original wheel

side mirror angle −0.03 °
trunk lid angle −1.75 °
side mirror (x) +0.02 m
rear window (x) −0.01 m
rear window (z) +0.05 m

……

2 wheel-related
parameters

tires diameter −0.006 m
tires width +0.124 m

3 whole-body scaling
parameters

global scaling ×0.92
body width +0.08 m
body length +0.06 m

4-wheels alignment
and installation

the wheels’ position is 
based on the scaling result
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multi-layer edge region 
(6 layers≤ 24mm)
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50%
more than SOTA

12000+
hi-fidelity samples

DrivAerStarIndustrial
Standard 

Simulation

Computational Cost

1080000
CPU core hours

100
HPC nodes

Data Precision

1.04%
wind tunnel error

±0.005 
!! precision

Accurate Field Predictions

wind 
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DrivAer
Star

Complete Front Compartment

Refined Auto-adaptive Mesh Generation

Diverse Vehicle Deformations


