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High-Order Methods for the Numerical Simulation of Vortical and Turbulent Flows

Foreword

This volume contains selected contributions presented at the EUROMECH Colloquium on “High-Order
Methods for the Numerical Simulation of Vortical and Turbulent Flows” which was held in March 2003 nea
Darmstadt, Germany. The colloquium took place in the framework of a very fruitful, long-term cooperat
French and German research groups in the field of Computational Fluid Dynamics, and supported by
and DFG.

The main objective of the colloquium was to bring together researchers with interest in theoretical, co
tional, and applied aspects of high-order methods for the simulation of vortical and turbulent flows. Much p
has been achieved in this research field in recent years, and it appears to be promising with respect to enlarging
possibilities for a reliable andefficient simulation of complex problems in fluid dynamics.

The papers in the present volume discuss current research and developments defining the state of the art in
field. The topics cover: spectral methods, pseudo-spectral methods, spectral-element methods, high-or
volume, finite-difference and finite-element methods, h–pfinite-element methods, wavelet based methods, effic
solvers and preconditioners, involvement of multigrid, adaptive methods, parallel computing aspects, basic
phenomena, and technical applications.

Coming from the about twenty contributions given in Euromech Colloquium 446, 11 are published
thematic issue. Other contributions were given by E. Krause, as guest speaker, W. Gerlinger, D. Krasnov
from the contributions by Bogey and Bailly [1], Roussel and Schneider [2], Serre et al. [3], Theofilis et al. [
Daru and Tenaud [5], have been published elsewhere.

Acknowledgements

The Deutsche Forschungsgemeinschaft, the Centre National de la Recherche Scientifique, the Dép
Sciences pour l’Ingénieur, are acknowledged. The guest editors also acknowledge the colleagues whose ex
tises participated to the publication of this issue: G. Accary, Th. Alziaryde Roquefort, M. Breuer, B. Cuéno
P. Domingo, J.L. Guermond, P. Haldenwang, Ph. Helluy,L. Jacquin, E. Lamballais, R. Pasquetti, I. Ras
K. Schneider, R. Schiestel, B. Shizgal, H. Wengle.

References

[1] C. Bogey, C. Bailly, A family of low dispersive and low dissipativeexplicit schemes for noise computation, J. Comput. Phys. 194 (1) (2
194–214.

[2] O. Roussel, K. Schneider, An adaptative multiresolution method for combustion problems: application to flame ball-vortex interacti
Comput. Fluids (2004), in press.
1631-0721/$ – see front matter 2004 Académie des sciences. Published by Elsevier SAS. All rights reserved.
doi:10.1016/j.crme.2004.11.007



ary

mput.

04)

-DFG
S
rt

0

)

dt
0
t

er)

S
rt

0

)

4

[3] E. Serre, E. Tuliska-Sznitko, P. Bontoux, Coupled theoretical and numerical study of the flow transition between a rotating and a station
disk, Phys. Fluids 16 (3) (2004) 688–706.

[4] V. Theofilis, A. Karabis, S.J. Shaw, Complex-grid spectral algorithms for inviscid linear instability of boundary layer flows, Co
Fluids 32 (5) (2003) 691–726.

[5] V. Daru, Ch. Tenaud, High order one-step monotonicity-preserving schemes for unsteady flow calculations, J. Comput. Phys. 193 (20
563–594.

Patrick Bontoux
GDR européen de mécanique des fluides numérique CNRS

Laboratoire MSNM-GP, UMR 6181 CNR
IMT La Jetée, Château-Gombe

38, rue Frédéric Joliot Curie
13451 Marseille cedex 2

France
E-mail address:bontoux@L3M.univ-mrs.fr (P. Bontoux

Michael Schäfer
FNB, Technische Universität Darmsta

Petersenstrasse 3
64287 Darmstad

Germany
E-mail address:schaefer@fnb.tu-darmstadt.de (M. Schäf

Eric Serre
Laboratoire MSNM-GP, UMR 6181 CNR

IMT La Jetée, Château-Gombe
38, rue Frédéric Joliot Curie

13451 Marseille cedex 2
France

E-mail address:serre1@L3M.univ-mrs.fr (E. Serre

Available online 28 December 200


