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SUCCESS STORY:
“YIRTUAL WIND TUNNEL"

utomotive, aerorautic, and maritime

transport of people and goodsplay
important roles inthe globalised world,
but arealso using up about five billion
barrels of cil per year. Roughly half of the
energy being spert worldwide in such
transport activities is dissipated by un-

desired turbulent motion in the interface
between maoving objectsand surrounding
fluid. The knowledge of the behaviour of
turbulence dosetothese sufacesis of
paramourt importance if optiral desian
and perhaps drag reduction via flow con-
trol is attempted.

Accurate numerical simulations allow
the characterisation, with the highest level
of detail, of the multiple physical phenom-
ena present in complex fl ow cases such
asaround airplne wings. The physics

Figure 5. Three dimensional visualisation
of turbulent vortices in the flowaround a
NACA442 wing sec tion simulated in the

“virtued wind tunnel”

includes the change from laminar to
turbulent flow, developed turbulence, sep-
aration and the structure of the turbulent
wake. Inthis project we use large-sale
numerical simulations (sofar withupto

3.2 billion grid poirts) to analy se the flow
around an idealised wing.

Numerical experiments ina "virtual
wind tunnel” and the concept of "virtual
windtunnel” aims at replacing, inthe
future, some real wind-tunnel experiments
by corresponding simulations, which will
yielda much brger wealth of data relevart
for design purposes.

Read more on wwwe-science seflloy







s Acknowledgements
;

A R. Vinuesa, R. Orli,
A. Hanifi, D. Henningson
KTH Mechanics

A P. Negi, N. Offermans, A. o
A. Bobke, S. M. Hosseinig#
KTH Mechanics

A C. Sanmic
Universide

Ow

LINNE FLOW CENTRE 6

Philipp Schlatter ETC-16 Stockholm, August 2017



2% Outline
;

A Introduction 31 i

A Spectral elements and exascale

A Wing simulations
0 Setup and statistics
0 Backflow events
o Higher and lower Reynolds™

A Pressure gradient boundarylayers

0 History effects
A Conclusions and outlook ~ <>

FLOW o Compression and mesh refinement ,

LINNE FLOW C
Philipp Schlatter ETC-16 Stockholm, August 2017



= Outline
&

A Introduction

Ve

A

7z

A

A

A BN <>
FLOW o ;

Philipp Schlatter ETC-16 Stockholm, August 2017




l Why CFD?

Skin friction/drag reduction is the key for economically and
ecologically more efficient transport
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