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ERCOFTAC(European Research Community of Flow, Turbulence and Combustion)
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Special Interest Groups N , userrame

pazsword

Large Eddy Simulation

Special Interest Groups (SIG) l:f@ ERCOFTAC's new web-site is
J —

Turbulence in Compressible Flows oy launched. SIG and PC.

Enwironmental CFD ERCOFTAC Special Interest Groups form the second pilar of the Associstion. SIG are

Tranzition Modeling composed of ERCOFTAC members working together on & well defined specific topic on Flaw, J—
’ Turbulence and Combustion. : \Welcome to ERCOFTAC
Dispersed Turbulert Tvwo Phase Flow discuszions. Please post here...
[
Stably Stratified and Rotating Turbulencs Activities of Special Interest Groups are organising Workshops, Comparizon of Codes,
Turbulence Mocdellin Exchange of Research Results, Creation of Experimental andfor Mumerical Data Bases, a—
) ? Organisgation of Courses, ... ! ) Wielcome to ERCOFTAC
Drag Reduction and Flow Cortrol ! % = discussions. Please post here...
“atiabls Density Turbulsrt Flows ERCOFTAC Special Interest Groups are associsted with st least two Pilot Certres, and have
Particle Image Yelocimetry an international organising comimittes. ) ) i
- Digcussion group for Fibre
Reactive Flows Q Suspension Floves...
Tranzition Mechanizms, Prediction and SIGs are active on the following topics:
Cortrol
Desion Optimization SIG1:  Large Eddy Simulstion Q EI‘;':V“SSS‘D" graup for Reactive
Multipoirt Turbulence Structure snd SIG 4 Turbulence in Compressible Flows 3
Modelling 3 .

. SIG S Environmentsl CFD Dizcussion group for Drag
Swirling Flows SIG 10 Transtion Modeling Q Reduction and Flow Cartral...
Bio-Fluid Mechanics and Heat Transter SIG 12 Dispersed Turbulert Tvwo Phase Flow
hicrofividics and hicro Hest Transfer SIG 14 Stably Stratified and Rotating Turbul P

: =lati Slralllis and holaling LrbLence SR eicome to ERCOFTAC
Aeroacoustics SIG 15 Turbulence Modelling B — dizcussions. Please post here.
Smoothed Particle Hydrodynamics (SPH) SIG 200 Drag Reduction and Flow Control
Fluic Structure Interaction SIG 240 Wariable Density Turbulent Flows P—

i ) S Reactive Flows Wielcome to ERCOFTAC
Synthetic Models in Turbulence e 3 discussions. Please post here
Filre Suspenzion Flovws SIG 32 Padicle Image Yelocimetry to...

SIG 33 Transition Mechanisms, Prediction and Cortrol

SIG 34 Design Optimization l‘fﬁ

SIG 35 Multipoint Turbulence Structure and Modeling -

SIG 36 Swirling Flovws Dizcuss ERCOFTAC weh-site
£IG 37; Bio-Fluid Mechanics and Hest Transter Q FSUES-..

SIG 38 Microfluidics and Micro Hesat Transfer
SIG 39 Asroacoustics

SIG 400 Smoothed Particle Hydrodynamics
SIG 41: Fluid Structure Interaction

SIG 42 Syrthetic Models in Turbulence

SIG 43 Fibre Suspenszion Flows

Mizging numbers correspond to S1Gs no longer believed to be active. Al requests for

m




10th workshop at University of Poitiers (10-11 October 2002)
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Ercoftac SIG15 test case
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11th workshop at Chalmers University of Technology (7-8 April 2005)
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13th workshop at Graz University of Technology (25-26 September 2008)
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Validation Examples
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10th workshop at University of Poitiers (10-11 October 2002)
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Flow around a simplified car

body (Ahmed body)

11th workshop at Chalmers University of Technology (7-8 April 2005)
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Test case 11.2
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//[www.tfd.chalmers.se/~lada/3dhill/

Mesh/BoundaryCondition http
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Flow Pattern(Steady Inlet Flow)

s AHEFNHE LT,
[d]— X » ¥ 2. OKEpsilon TEH - R=#E & LU T0.6sec+0.6sec(iRfH] 1))
RANS inlet profilez ZDO X £#H (EH AR
Smagorinsky Constant Cs = 0.165(defalut)




Flow Pattern(With Inlet Driver Region)
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Result : Mean Streamwise Velocity
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Result : Streamwise Velocity Fluctuation
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Case9.4 Flow around Ahmed body (Ahmed, 1984)

Solver PimpleFoam Reynolds Number 768,000

Unstructured Cell 8.0 mil / 2.5 mil Time Step Auto Increme_nt
courant limit=2

Ahmed body Height 0.288[m] 0.1sec(develop)

Task flow
Free-stream Velocity 40[m/s] 0.1sec(average)
Wind Tunnel Domain 10 X2 X2[m] Time Accuracy backward
. LUST

Kinetic viscosity 1.5e-5[m?/s] Div Schemes U (2ndUpwind + linear)

A0
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Localized SubGrid Scale model

SGS Reynolds Stress t;; = —2CA*|S|S;;,  |IS|= |28 S;;

* WALE(Wall Adapting Local Eddy-Viscosity) Nicoud et al 1999

(Si;S5i;4)3/? —

T C. S.. ,
(Sij Sij)5/2+(5ijd5ijd)5/4 l s

1
Si;* = E(.gijz +7ji’) — 560k Tij = FT.
j

Tij = —Z(CWZ)Z 3

*k CSM(Coherent Structure Smagorinsky model) Kobayashi 2005
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Mesh Size 2.5million Cell

X=0.038m X=0.238m

Bl

vtk THHH U7z (cuttingPlane)Surface X v ¥ 272D T, 4AIB=3MA LIx-> T3 e



X=0.238m

X=0.038m

Cell

10N

' 8mill

17€

Mesh S

15



2.5millon Cell (top : Mean Streamwise Velocity, bottom : Velocity Fluctuation)
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2.5millon Cell (top : Mean Streamwise Velocity, bottom : Velocity Fluctuation)
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8millon Cell (top : Mean Streamwise Velocity, bottom : Velocity Fluctuation)
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Conclusion

Ercoftac SIG15 test caseZ @M IZLf=T—2~X—X
YERAEEDEIRRICDOLNTER S

-case filefE B {EEILIFIZTRL

>l FHEE- AV a1 FTREELS—XFY

LESICKAE =ML LEERIGRZEBN. FHmOHEEH

Sk

ETRIRENRONTULNDDT, E

2D.RANSAHER

MEADTL Tl

=T —IR—X & DfeedbackI ZEAF#F

* 19



Acknowledgment

SR EITIZH Tz > THASGIERA S H:
Ot RBEREA2EDE TIHZ £ L,

%72, OpenCAEfRZ@BYHR TIIAIEZE
D AITHT-H> T, ARBEROEES
ZlHXE L

ZD%EEY T, HtLBH L EFEd,



