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Preface

This book contains the Proceedings of the Third International Conference on
Computational Fluid Dynamics (ICCFD), held in Toronto, Ontario, Canada
from July 12 through 16, 2004. The ICCFD series has evolved into the leading
international conference series for scientists, mathematicians, and engineers
interested in the computation of fluid flow. Invited keynote lectures were given
by renowned researchers in the areas of detached-eddy simulation, micro-flow
simulations, control of shocks, multiscale models of the circulatory system,
and high-end computing in aerospace.

Abstracts were received from 23 countries. The executive committee, con-
sisting of C. Bruneau, J.-J. Chattot, D. Kwak, N. Satofuka, K. Srinivas, and
myself, was responsible for selection of papers. Each of the members had a
separate subcommittee to carry out the evaluation. As a result of this care-
ful peer review process, 123 papers were selected for oral presentation and
a further 67 for poster presentation. The conference was attended by 172
delegates from 22 different countries.

Thanks are due to our sponsors, NASA and the Institute for Aerospace
Research of the National Research Council of Canada. In particular, the
generous grant from NASA is a key factor in the success of this conference
series. I would also like to thank the staff at the Westin Harbour Castle, all
who participated in the organization of the conference, including the review
process, and the students of the CFD group at the University of Toronto
Institute for Aerospace Studies for the tremendous help they provided toward
the success of this conference.

These Proceedings contain a snapshot of the field of computational fluid
dynamics as of 2004. They present a vibrant field with strong capabilities in
many areas of application and a myriad of opportunities for future contribu-
tions to science and engineering.

Toronto, Canada David W. Zingg
September 2004 Conference Chair
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Zinedine Khatir, Adélia Sequeira . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 321

Computational Fluid Dynamics and Wall Mechanics of Pre-
and Post-Operative Abdominal Aortic Aneurysms
Christine M. Scotti, Ender A. Finol, Cristina H. Amon . . . . . . . . . . . . . . 329

Geometrical Considerations in Patient Specific Models of a
Human Aorta with Stenosis and Aneurysm
Johan Svensson, Roland G̊ardhagen, Matts Karlsson . . . . . . . . . . . . . . . . . 335

Part VIII Flow Control

Numerical Simulation and Control of Bluff-Body Flows Using
the Penalization Method
Charles-Henri Bruneau, Iraj Mortazavi, Gwendal Wilczyk . . . . . . . . . . . . 343

Application of Genetic Algorithm to Two-jet Control System
On NACA 0012 Airfoil
L. Huang, R.P. LeBeau, T. Hauser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 349

Reynolds-Averaged Navier-Stokes Computations of a
Synthetic Jet in a Turbulent Boundary Layer
Christopher L. Rumsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355

Active Control of Shock/Boundary Layer Interaction in
Transonic Flow Over Airfoils
Jose L. Vadillo, Ramesh K. Agarwal, Ahmed A. Hassan . . . . . . . . . . . . . 361

Part IX Fluid-Structure Interaction

Adaptive Solution of Some Steady-State Fluid-Structure
Interactions
S. Étienne, D. Pelletier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369



XII Contents

Numerical Simulation for Impact of Elastic Deformable Body
against Rigid Wall under Fluid Dynamic Force
Tomohisa Hashimoto, Koji Morinishi, Nobuyuki Satofuka . . . . . . . . . . . . 375

Fluid Structure Interaction of a Hypersonic Generic
Body-Flap Model
Andreas Mack, Roger Schäfer, Burkard Esser, Ali Gülhan . . . . . . . . . . . . 381

The Coupled Analysis of Pipe Burst and Multicomponents
Fluid of Very High Pressured Natural Gas Pipeline
Tomoe Oda, Yoshiaki Tamura, Yoichiro Matsumoto, Tetuya Kawamura 387

Part X High-Order Schemes

High-Order Residual-Based Compact Schemes
Christophe Corre, Alain Lerat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395

How Effective Are High-Order Approximations in Shock-
Capturing Methods? Is There a Law of Diminishing
Returns?
William J. Rider, James R. Kamm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401

Adaptive Numerical Dissipation Control in High Order
Schemes for Multi-D Non-Ideal MHD
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Pavel Moses, Jaroslav Novotný, Pavel Burda . . . . . . . . . . . . . . . . . . . . . . . 851

LES of Turbulent Flow Around a Simplified Railway Vehicle
Model Under Cross Winds
Koji Nakade, Masahiro Suzuki . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 853

Development of Compressible Navier-Stokes Equations into
Higher Order DNS of Incompressible Turbulence
Hidetoshi Nishida, Motoyoshi Hatta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 855

Direct Numerical Simulation of Mixed Convection in
Horizontal Pipe Flow
M. Piller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857



XX Contents

Simulation of Inviscid, Unsteady Flows in Hypersonic Air
Inlets Using an Adaptive, Unstructured, Multi-Block Method
R̊abi Bin Tahir, Eugene Timofeev, Peter Voinovich, Sannu Mölder . . . . 859
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Topics in Detached-Eddy Simulation

Philippe R. Spalart

Boeing Commercial Airplanes, P.O. Box 3707, Seattle, WA 98124, USA
philippe.r.spalart@boeing.com

The paper re-visits the motivation of DES, and then touches on its diffusion
in CFD codes; grid concerns including both users’ mis-conceptions and actual
DES issues; the use of DES as a pure LES with wall modeling; and possible
long-term improvements.

1 Introduction

The DES approach to high-Reynolds-number separated flows is seven years
old [1], although the first true results appeared only five years ago [2]. Its
best description is in [3], and a broader review in [4]. The central motivation
is the observation that Large-Eddy Simulation (LES) is powerful in regions
of massive separation and other free shear flows such as jets, but much too
costly in the large areas of thin boundary layers (BL’s) which cover aircraft
and vehicles. Therefore, affordable CFD approaches need to treat these with
Reynolds-Averaged modeling. No theoretical rebuttal has been made by LES
proponents of this pessimistic statement, which has had an influence at least
in Europe. Even as a “grand challenge” and with generous assumptions, the
estimated readiness date of pure LES for a wing remains at the year 2045.

On the other hand, progress in Reynolds-Averaged Navier-Stokes (RANS)
models outside thin shear flows has remained very modest, whether in terms
of the numerical practicality of the models, or their accuracy. The two domi-
nant models are 12 years old. This field being idea-limited, a “readiness date”
cannot be projected. The pessimistic view is that a general RANS model with
certain engineering accuracy is out of reach of human intelligence. However,
keeping the other sources of error in CFD below engineering accuracy will
never be certain either, considering the users’ training and their need for rapid
answers. In any case, RANS has its place, especially for attached flows which
place low demands both on the models’ physics and the users’ competence.

The LES cost estimates of 1997 [1] can be confronted with recent findings.
Even forceful studies such as LESFOIL found that in 2002 the limit on the
spanwise domain size for LES of an airfoil was near 1% of its chord [5, 6]
which is insufficient when the BL thickness δ exceeds 8%. Over the trailing
edge, even the best Reynolds stresses were not very close to experiment. Now,
extrapolating to the wing considered in [1, 4], its turbulent domain is 2,000


