Contents

1. Numerical Methods
a) Invited Lecture

Aspects (and aspect ratios) of cartesian mesh methods
M. Berger, M. Aftosmis ..........c.oioiiiiiiiiiiii i, 1

b) Communications

Multigrid by agglomeration for the acceleration
of compressible flow calculations on unstructured meshes:
parallel computing issues and industrial applications

G. Carré, L. Fournter, S. Lantert ........... .. ... .. it 13
Efficient calculation of 3-D turbulent transonic flows
C. Corre, A. Leratl .. ..o e 19

Rapid convergence of airfoil design problems
using progressive optimization

A. Dadone, B. GTOSSTIAN ...\ ovoe ettt 25
Time-accurate fluid-structure coupling for turbulent flows
D. Darracq, S. Champagneuz, A. Corjon ....................cooii... 31

Airfoil design using a coupled Euler and integral boundary layer method
with adjoint based sensitivities
S. Edwards, J. Reuther, J.J. Chattot ................................... 37

Hybrid-cartesian grid procedure
for the simulation of compressible turbulent flows
P. Geuzaine, J.-A. ESSETS .. ....ooiuuii i 43

Algorithm for construction of quasi-isometric grids

in curvilinear quadrangular regions
S.K. Godunov, O.B. Feodoritova, V.T. Zhukov ......................... 49

Approximation of compressible flows by a reduced order model
A. Jollo, 8. Lanteri ..... ..o 55



X

Numerical simulations of two blasts
by a supersonic projectile discharged from a tube

Z. Jiang, K. Takayama, B.W. Skews ........... . ... .. i, 61
Numerical study of effects of a bellmouth on the entrance pipe flow
H Kanda, K. Oshima ......... ... 0 i 67

A fast, matrix-free implicit method for compressible flows

on unstructured grids

H. Luo, J.D. Baum, R. Lohner ........ ... i, 73
A supersonic inverse wing design method

and its application to Japanese SST

K. Matsushima, S. Jeong, R. Takaki, S. Obayashi, K. Nakahashi,

T JWAMTYG .o e 79
Colocated discretization of the Navier-Stokes equations

on highly non-smooth grids

C. Moulinec, P. Wesseling, G. Segal, K. Kassels ....................... 85
Parallel computations on pressure fluctuations of supersonic cavity flows
Y. Takakura, T. Suzuki, F. Higashino, M. Yoshida ..................... 91

A non-splitting unstructured-triangular-mesh Euler solver

based on the method of space-time conservation element

and solution element

X.Y. Wang, S.C. Chang, K.H. Kao, P. Jorgenson, C.Y. Chow ......... 97

2. Incompressible Flows and Turbulence
a) Invited Lecture

Numerical study of near-wall coherent structures
and their control in turbulent boundary layers
W. Schoppa, F. Hussain ................c.oiiiuiiiiieanann. 103

b) Communications

Roll cells in turbulent plane Couette flow: reality or artifact?

H.I. Andersson, M. Lygren, R. Kristoffersen ......................... 117
Dynamic multilevel methods and non-homogeneous turbulence

F. Bouchon, T. Dubois, F. Jauberteaw ....................ccc.c....... 123
A numerical study of grid turbulence in two dimensions

C.H. Bruneau, O. Greffier, H. Kellay ................................. 129

Existence of physical small scales in buoyant-capillary convection flows
E. Chénier, C. Delcarte, G. Labrosse ....................cccoc.ii .. 135



Large eddy simulation of flow and heat transfer

of an impinging radial jet

T. Cziesla, H. Chattopadhyay, NK. Mitra ............................
Simulation of subsonic spatially developing turbulent shear flows

I de Bruin, B. Wasistho, B. Geurts, H. Kuerten, P. Zandbergen . ... ..

Highly unsteady flows in curved pipes
H.A. Dwyer, A.Y. Cheer, T. Rutaganira ..............................

Hamiltonian modelling of dispersion in complex topography
P. Franzese, L. Zannetti ...............coiiiin i ...

High Reynolds number large-eddy simulation of free shear flows
C. Fureby, F.F. Grinstein ..........c.. oot

Capturing correct solutions in CFD
K. Gustafson ...

An assessment of artificial compressibility
and pressure projection methods for incompressible flow simulations
D. Kwak, C. Kiris, J. Dacles-Mariani ................................

L.E.S. of a spatially developing 3D incompressible mixing layer
with velocity vorticity formulation
R. Lardat, A. Dulieu, L. Ta Phuoc, C. Tenaud .......................

A numerical study of periodically forced flows
using a spectral-projection method
JM. Lopez, J. Shen ... .. S

Numerical simulation of a spherical Taylor-Couette flow bifurcation
by a continuation method )
W.-J Luo, R.-J. Yang . ... ...

Simulation of internal and free turbulent flows
M. Meinke, T. Rister, F. Riitten, A. Schvorak ........................

Perspectives of turbulence second-order modelling in a swirling flow
S.V. Poroseva, A.F. Kurbatskii .......... ... ... iiiiiiiiiaiii...

Direct spectral solvers for complex and 3D rotating flows
I. Raspo, E. Serre, S. Hugues, E. Crespo del Arco,
A. Randriamampianina, P. Bontoux ............... ... .. ... ... ......

Numerical modelling of the fluid oscillations in the reservoir
Yu.l. Shokin, V.B. Barakhnin, G.S. Khakimzyanov ...................

Successive bifurcations in a shallow-water ocean model
E. Simonnet, R. Temam, S. Wang, M. Ghil, K. Ide ..................

2D lid-driven cavity flow at high Reynolds numbers:
some interesting fluid-dynamical issues
S. Sundaresan, S. Nagarajan, S.M. Deshpande, R. Narasimha .........

XI



XII

3. Compressible Flows
a) Invited Lecture

Efficient computation of compressible flows
R. Radespiel .. ... . e 237

b) Communications

Multidimensional residual distribution schemes
for the pseudo-compressible Euler and Navier-Stokes equations
on unstructured meshes

A. Bonfiglioli ....... .. e 254
A Roe scheme for the bi-temperature model of magnetohydrodynamics
M.S. Brassier, G. Gallice ........ ... ... . . . . .. 260

Discontinuous Galerkin schemes
for the compressible Navier-Stokes equations

C. Drozo, M. Borrel, A. Lerat ......... ... . . it 266
Positively conservative Roe’s matrix for Euler equations
B.DUbroca . ... e 272

Reliable flow solver
based on the high order control volume Padé-type differences

V.A. Garanzha, LE. Kaporin, V.N. Konshin ......................... 278
Shock-capturing schemes for L.E.S. applications

E. Garnier, M. Mossi, P. Sagaut, P. Comte, M. Deuville .............. 284
Nonstationary supersonic flow around conical bodies

E. Geiflel, C. Hartmann, S. Kasten, K.G. Roesner .................... 290
Direct simulation of sound generated by collisions of two vortex rings

O. Inoue, Y. Hattori ... ..o et 296
Recent progress and applications of AUSM*

M.S. Liou ..o 302
An algorithm for low Mach number unsteady flows

I Mary, P. Sagaut, M. Deville ............... ... 0. i iiiiiin.. 308

A numerical investigation on the inviscid
and viscous generation of vorticity in high speed flows
F. Panni, M. Pandolfi ........ ... i, 314

The exact Jacobian associated with steady PNS equations
and its use to define new numerical schemes
FoThivet ..o 320

Time accurate simulations of supersonic unsteady flow
R. van Buuren, J.G.M. Kuerten, B.J. Geurts, P.J. Zandbergen ........ 326



X111

A multigrid method for viscous incompressible
and low speed compressible flows on high aspect ratio grids
J. Vierendeels, K. Riemslagh, E. Dick ................................ 332

Supercomputer simulation of 3-D unsteady gas flows
using a locally-adaptive unstructured grid technique
P. Voinovich, E. Timofeev, T. Saito, K. Takayama ................... 338

4. Schemes and Methods Analysis
a) Invited Lecture

Influence of the Riemann solver over the splitting method

for the resolution of two-phase flows
F. Coquel, E. Godlewski, A. In, B. Perthame, P. Rascle .............. 344

b) Communications

Adjoint formulation using auxiliary boundary equations (ABEs)
demonstrated on the Stokes equations
E. Arian, M.D. Salas ...... ... .. . . 355

Parallel algorithms in the conservative splitting method
for the Boltzmann equation
V.V. Aristov, S.A. Zabelok ......... .. ... ... . . . .. 361

A strong implementation of Kutta-Joukowski condition
using peculiar velocity based upwind (PVU) method
M.Z. Dauhoo, S.V. Raghurama Rao, V. Ramesh, S.M. Deshpande .. ... 367

A validation study of a hybrid fluctuation splitting scheme
for transonic inviscid flows
P. de Palma, G. Pascazio, M. Napolitano ............................. 373

q-KFVS scheme — A new higher order kinetic method
for Euler equations

A.K. Ghosh, J.S. Mathur, S.M. Deshpande ........................... 379
On the marginal stability of upwind schemes

J. Gressier, JJM. Moschetta ............. ... ... ... ... ... . ... .. ... 385
Second-order finite-element projection method for 3D flows

J.L. Guermond, L. Quartapelle ........... ... ... .. ... ... ... ........ 391
Nonuniqueness of transonic flows

M.M. Hafez, W.H. Guo ..........oooiiiiiii i, 397
The sonic point glitch problem: a numerical solution

J.M. Moschetta, J. Gressier ...... ... .. 403

Convergence characteristics of approximate factorization methods
T.H. Pulliam, R.W. MacCormack, S. Venkateswaran ................. 409



XIV

Numerical simulation of three-dimensional incompressible
turbulent flows using Lattice Boltzmann method
N. Satofuka, T. Nishioka ........... ... i, 415

Primitive upwind numerical methods
for hyperbolic partial differential equations
E.F. Toro, R.C. Millington, L.LAM. Nejad ............................ 421

Evaluation of artificial dissipation models and their relationship

to the accuracy of Euler and Navier-Stokes computations
S. Venkateswaran, C.L. Merkle .............. ... ... .. .. .............. 427

Treating stiff source terms in conservation laws
by the space-time conservation element and solution element method
S.-T. Yu, 8.-C. Chang, P.C.E. Jorgenson, S.-J. Park, M.-C. Lai ...... 433

5. Complex Flows
a) Invited Lecture

A numerical procedure — CIP - to solve all phases of matter together
T. Yabe, Y. Zhang, F. X0 .........cooiiuiiimiaiiaiiaiiaaaanna. 439

b) Communications

Numerical simulation of a plunging breaker
S. Abadie, P. Bonneton, J.P. Caltagirone ..................ccooouoo... 458

Finite element method in the study of the multiple deck boundary
layer flow of a class of non-Newtonian fluids

A. Andrei, E. Bessiere, J. MQUSS ..............cuuiuiiiaiiinaninnanin. 464
Numerical simulation of wet-chemical etching

C.H. Driesen, J.G.M. Kuerten, H. K. Kuiken, P.J. Zandbergen ........ 470
Two approaches for reactive flow at low Mach number

O. Filippova, D. Héinel, I. WIokas ............c.cuuueeiiiineannni... 476

Mixing and chaotic fluid particle trajectories
in the flow around two leap-frogging vortex rings
R. Govindarajan, A. Leonard, S. Wiggins ................ e 482

A random particle method to simulate coalescence phenomena
in dense liquid sprays

J. Hylkema, P. Villedieu ........... .. .. ... iiiiiiiiininni.. 488
Unstable motions of cellular flame fronts at low Lewis numbers
S Kadowaki ... 494

Numerical algorithms for premixed flames in closed channels
V. Karlin, G. Makhviladze, J. Roberts ................................. 500



XV

Compressible bubbles with surface tension
SCKarnt ..o 506

Two- and three-dimensional simulations of the thermonuclear runaway
in an accreted atmosphere of a C+0O white dwarf

A. Kercek, W. Hillebrandt, JW. Truran .............................. 512
Numerical simulation of reacting and radiating flow in HSCT engines
A.Yu. Kireev, V.L. Yumashev ....................................... 518
Multifluid computation of droplets impact

P. Kuszla, V. Daru ......ooooii i 524
Turbulent reacting flows in hypersonic aerodynamics

L. Laborde, T.H. Nguyen-Bui, G. Duffa, J.P. Caltagirone ............. 530

Using multigrid methods for the computation of reactive flows
at low Mach numbers

S. Paxion, D. Thévenin, P. Bastian, S. Candel ............... ... .. .. 536
Modeling turbulent nuclear flames in type Ia supernovae

M. Reinecke, W. Hillebrandt, J.C. Niemeyer .......................... 542
Methods for the numerical simulation of compressible interface flows

R. Saurel, R. Abgrall ... ... ... . . . . . 548

Numerical investigation of nonequilibrium condensation effect
around 3-D transonic wing in moist air
8. Yamamoto, H. Hagari .......... ... .. .. i, 554

Hypersonic flow computations in the continuum-transition regime

using the augmented Burnett and BGK-Burnett equations
K.Y. Yun, R.K. Agarwal, R. Balakrishnan ........................... 560



