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Motivation

= Optimization techniques are gaining a high importance in design and
manufacturing of new products

= The aerodynamic department of Volvo needs advanced tools for shape
optimization

= Volvo has already used RBF Morph in the past within Ansys Fluent, but now
transitioned to STAR-CCM+

= Collaboration between RBF Morph, Tor Vergata and Volvo in the development of a
fully automated workflow combining disjointed software and tools
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Radial Basis Functions & mesh morphing
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Software & Tools
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Optimal Space-Filling
algorithm (DOE)

ANSYS Workbench
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ASMO idealized car body shape

A

L: 810 . B:290 |

H: 270

Surface mesh comprising 291.166 cells

Volume mesh comprising 1.257.966 cells
Steady-state 3D simulation

Finite volume discretization

Implicit segregated flow solver (SIMPLE algorithm)
K-Epsilon turbulence model

50 m/s inflow velocity

APPLICATIONS

CONCLUSIONS
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Wind tunnel

Tunnel outlet

Symmetry plane

Tunnel ground
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INTRODUCTION
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Pressure and velocity fields




INTRODUCTION

Validation

SOFTWARE AND IT TOOLS

WORKFLOW

*D. Aljure, O. Lehmkuhl, I. Rodriguez and A. Oliva, "Flow and turbulent structures around simplified car models," Computers & Fluids, vol. 96, 2014.
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Parametrization & mesh morphing

SRR R
S
S

R

A

oy
e
e

3

0,100 )

Lower limit [m] Upper limit [m]
Boat Tail (left side)
Boat Tail (right side)




INTRODUCTION SOFTWARE AND IT TOOLS WORKFLOW APPLICATIONS CONCLUSIONS

Parametrization & mesh morphing
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Parametrization & mesh morphing

Lower limit [m] Upper limit [m]
Front Spoiler -0.0025 +0.02




INTRODUCTION

= 25 shape variants

SOFTWARE AND IT TOOLS

Parametric CFD analysis

WORKFLOW
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Baseline Lowest drag
Cp,=0.138
C,=-0.008 ¢
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Streamlines
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Streamlines

Baseline

Lowest drag
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Volvo car side-view mirror

» The side-view mirror geometry is
attached to the DrivAer model

=  Minimization of the mean fluid
film thickness on the camera lens
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Volvo car side-view mirror

= Two parts analysis:
, [m] 27.5

= Single-phase steady state simulation (air)
= Multi-phase transient simulation (air / water film)

1, [m] 6.5

, [m] 5.2
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Multiphase simulation

Fluid film inlet

Fluid film outlet
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Multiphase simulation

Solution Time 1 (s)

Mean of Fluid Film Thickness (mm)
1.00

CONCLUSIONS
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Parametrization & Mesh Morphing
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Parametrization & Mesh Morphing
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Parametric CFD analysis

= 25 shape variants
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Conclusions

Advanced technological prototype of an orchestrator

Efficient, fully automated design exploration workflow

et

A

Pilot for the new Stand-Alone version of RBF Morph

Technological innovation for Volvo Cars
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