Table of Contents

Numerical Simulation of a Spinning Projectile Using Parallel and Vectorized
Unstructured FIOW SOLVET .....cc.oovirieiiiiiiiiiiiiiciccteen sttt 1
M. Watts, S. Tu and S. Aliabadi

Development of a Framework for Parallel Simulators with Various Physics
aNd 1tS PerfOrmManCe .........ooovieeieiiieiieie ettt 9
K. Ono, T. Tamaki and H. Yoshikawa

Experience in Parallel Computational Mechanics on Marenostrum..............c.ccoueuee. 19
G. Houzeaux, M. Vazquez, R. Grima, H. Calmet and J.M. Cela

XJ. Gu and D.R. Emerson

A Parallel Scientific Software for Heterogeneous Hydrogeology ........cccccccvveenrncenee. 39
J. Erhel, J.-R. de Dreuzy, A. Beaudoin, E. Bresciani
and D. Tromeur-Dervout

Aerodynamic Shape Optimization Methods on Multiprocessor Platforms................. 49
K.C. Giannakoglou, I.C. Kampolis, P.IK. Liakopoulos, M.K. Karakasis,
D.I. Papadimitriou, T. Zervogiannis and V.G. Asouti

Non-Sinusoidal Path Optimization of Dual Airfoils Flapping in a Biplane
CONTIGUIALION. .....etiiiieiieii ettt ettt ettt sttt et e e e eesaeeneeneeas 59
M. Kaya and 1. H. Tuncer

Parallel Computation of 3-D Viscous Flows on Hybrid Grids ........cccccceveveienecennnne. 67
M. ligaz and I.H. Tuncer

Implementation of Parallel DSMC Method to Adiabatic Piston Problem................... 75
N. Sengil and F.O. Edis

Efficient Parallel Algorithm for Multiconstrained Optimization of Wing-Body
(07031 Te401 1 Te) 1 TSRS 83
S. Peigin and B. Epstein

Parallel Three Dimensional Direct Simulation Monte Carlo for Simulating

IMICTO FLOWS ..ottt ettt e e e ete e s eaeesenneesenreeeenes 91
J. Benzi and M. Damodaran

vil



viii Table of Contents

A Study on the Prediction of the Aerodynamic Characteristics of an Orbital

Block of a Launch Vehicle in the Rarefied Flow Regime Using the DSMC

Approach and the Parallel COMPULAtION ........ccveevveriieieniieieiieeenie et 99
Y. Kim, Y. Choi, H. Ok and I. Kim

Parallel Solution of a 3-D Mixed Convection Problem .............cccoevvviiivieeennenenen. 107
V.U. Unal and U. Giilcat

Computation of Hypersonic Flow of a Diatomic Gas in Rotational Non-Equilibrium
Past a Blunt Body Using the Generalized Boltzmann Equation..........c..cocceccvenneeee. 115
R.K. Agarwal, R. Chen and F.G. Cheremisin

Application of Parallel Processing to Numerical Modeling of Two-Phase
Deflagration-to-Detonation (DDT) Phenomenon ............cccceeveevenieeienieeeenneeeenneennnn 123
B. Narin , Y. Ozyériik and A. Ulag

Highly Scalable Multiphysics Computational Framework for Propulsive
ENErEtiC SYSIEIMS ...ovveuiiiiieieiieiesiteie sttt sttt ettt ea e se s sesseessesseeseensesnnas 131
F.M. Najjar, A. Haselbacher, R. Fiedler, S. Balachandar and R. Moser

A Parallel Aitken-Additive Schwarz Waveform Relaxation Method
FOr Parabolic PIODIEIMIS ......coiiiiiiiiiiiieiieie ettt eaee e seanaes 139
H. Ltaief and M. Garbey

Parallel Computation of Incompressible Flows Driven by Moving Multiple
Obstacles Using a New Moving Embedded-Grid Method ..........cccooeveviieviniinnenns 147
S. Asao and K. Matsuno

Parallel Computing on Network of Windows Based PCs.........cccccecivenininincncnne. 155
S. Chien, G. Makinabakan, A. Ecer and H.U. Akay

Parallel Computations of Droplet Oscillations...........c.ccoeverenenieiecinininiencnenenenn 163
T. Watanabe

Cyclic Distribution of Pipelined Parallel Deferred Correction Method
fOT ODE/DAE ...ttt ettt ettt 171
D. Guibert and D. Tromeur-Dervout

Hybrid Parallelization Techniques for Lattice Boltzmann Free Surface Flows ........ 179
N. Thiirey, T. Pohi and U. Riide

Flow-Structure Interaction and Flow Analysis of Hydraulic Machiner
on a Computational Grid ...........cooeiieiiiieiii e 187
F. Lippold, I. Bunti¢ Ogor and A. Ruprecht



Table of Contents ix

Parallel Computation of Incompressible Flow Using Building-Cube Method.......... 195
S. Takahashi, T. Ishida and K. Nakahashi

3D Model of Pollution Distribution in City Air and its Parallel Realization............. 201
A.IL Sukhinov, V.K. Gadelshin and D.S. Lyubomischenko

Parallel Navier-Stokes Solution of a Wing-Flap Configuration on Structured
Multi-Block Oversetting Grids..........coceceeereririinienienienieineneeeeieseseseeeeeeieen e e 209
Erhan Tarhan, Yiiksel Ortakaya, Emre Giirdamar, Biilent Korkem

Parallel Navier-Stokes Solutions of NASA 65° Delta-Wing.........ccccceeeeverenennennene 217
E. Giirdamar, E. Tarhan, Y. Ortakaya and B. Korkem

Parallel Turbulent Navier-Stokes Solutions of Wing alone Geometries
TOr Drag PrediCtion ... .cvicvieeieiiceieiecieeiesteetete ettt et besreesseseeessesaeesaessens 227
P. Sahin, E. Giirdamar, E. Tarhan, Y. Ortakaya and B. Korkem

Adaptive Aitken-Schwarz for Darcy 3D Flow on Heterogeneous Media.................. 237
A. Frullone, P. Linel and D. Tromeur-Dervout

Numerical Simulation of Compressible Flow using Three-Dimensional
Unstructured Added/Eliminated Grid Method.............cooiiiiiinieiinieeee e 245
M. Yamakawa and K. Matsuno

Technology of Parallelization for 2D and 3D CFD/CAA Codes based
on High-Accuracy Explicit Methods on Unstructured Meshes ...........c.cccceevenenenee. 253
A.V. Gorobets, 1.V. Abalakin and T.K. Kozubskaya

Separate Treatment of Momentum and Heat Flows in Parallel Environment........... 261
A. Misirlioglu and U. Gulcat

DNS of Turbulent Natural Convection Flows on the MareNostrum
SUPCICOMPULET ..ottt ettt ettt ettt et e bt e sat e st e bt e saeesateebeesaeenaees 267
F.X. Trias, A. Gorobets, M. Soria and A. Oliva

TermoFluids: A New Parallel Unstructured CFD Code for the Simulation
of Turbulent Industrial Problems on Low Cost PC Cluster...........coocvvvevveivneeeinnennn. 275
O. Lehmkuhl, C.D. Perez-Segarra, R. Borrell, M. Soria and A. Oliva

Schur Complement Methods for the Solution of Poisson Equation with
UnStructured MESRES ........ceieriiriiriiriiieicie ettt 283
R. Borrell, O. Lehmkuhl, M. Soria and A. Oliva



X Table of Contents

Blood Flow Simulation in Cerebral Aneurysm: A Lattice Boltzmann
Application in Medical PhysiCs.......c.ccooveririiiiiniiiiieeeee e 291
J. Bernsdorf and D. Wang

Unsteady Navier Stokes Solutions of Low Aspect Ratio Rectangular Flat
Wings in Compressible FIOW ..., 297
G. Durmus, M.S. Kavsaoglu and U. Kaynak

Case Studies of Solving Large-Scale CFD Problems by means
of the GasDynamicsTool Software Package..........cccoeoveiirieiinieniiee e 305
A.V. Medvedev

Direct Monte Carlo Simulation of Low-Speed FIOWS .........cccceeeiieiienciieiieiieeieeee 313
M. Mukinovic and G. Brenner

Parallel Computing of 3D Separated Stratified Fluid Flows around a Sphere .......... 321
P.V. Matyushin and V.A. Gushchin

C (p,q,j) Scheme with Adaptive Time Step and Asynchronous
COMMUNICALIONS .....e.eeeeeetieeteetteteeteeeesteetteteeseeneesaeeeesseeneeseeseensesseensesseeneesseeneesesseens 329
T. Pham and F. Oudin-Dardun

Parallel Coupling of Heterogeneous Domains with KOP3D using
PACXK-MPT ..ottt 339
H. Klimach, S.P. Roller, J. Ultzmann and C.-D. Munz

Numerical Simulation of 3D Turbulent Flows Around Bodies Subjected
to Vortex-Induced and Forced Vibration .............c.cooovvviooveieiiieecieceeee e 347
D.K. Zaitsev, N.A. Schur and E.M. Smirnov

Parallel Simulation of Type Ila Supernovae Explosions Using a Simplified Physical
PhySical MOGEL.......ccuieiieieieiei et 355
J.M. McDonough and J. Endean

A Fast Parallel Blood FIowW SImulator ........cccveeiiieiiiiiiiiiiiiee e 363
B. Hadri and M. Garbey

Parallel Simulation of Flows in Porous Media Using Adaptive
Locally-Refined MeEShes.........c.occveviiiieieiieieieeieeetee st 371
B. Chetverushkin, N. Churbanova, A. Malinovskij, A. Sukhinov and M. Trapeznikova

Performance Evaluation of Two Parallel, Direct Sparse Solvers
for an Aeroacoustic Propagation Model............ccoooiiiiiiiniiiinec e 379
Y. Ozyériik and E. Dizemen



Table of Contents

Three Dimensional Smoke Simulation on Programmable Graphics
Hardware .........cccoceeevenencnccnennnnn. e b b b b
G. Yildirim, H. Yahm Keles and V. Isler

An Approach for Parallel CFD Solutions of Store Separation Problems ..................
E. Oktay, O. Merttopcuoglu and H.U. Akay

Hybrid Parallelism for CFD Simulations: Combining MPI with OpenMP...............
E. Yilmaz, R.U. Payli, HU. Akay and A. Ecer

Impact of the TeraGrid on Large-Scale Simulations and Visualizations...................
R.U. Payli, E. Yilmaz, HU. Akay and A. Ecer

Parallel CFD Simulations of Unsteady Control Maneuver Aerodynamics ...............
J. Sahu

Parallel Solution of Flows with High Velocity and/or Enthalpy Gradients...............
U. Gulcat and A. Dinler

Numerical Simulation of Transonic Flows by a Flexible and Parallel
Evolutionary COmMPULATION ........c.eeruiiuieieitieierieeie ettt saeeaeas
G. Winter, B. Gonzalez, B. Galvan and H. Carmona

Prediction of Ballistic Separation Effect by Direct Calculation
of Incremental COETTICIENTS ..........covieiieeiiietie ettt ettt ettt
E. Kim and J.H. Kwon

Parallel Implementation of a Gas-Kinetic BGK Method on Unstructured
Grids for 3-D Inviscid Missile FIOWS.......ccccocevirinieiieniiiiiininenreceeceese e
M. ligaz and L.H. Tuncer

3-D Time-Accurate Inviscid and Viscous CFD Simulations of Wind
Turbine Rotor FIOW FIlAS ........ooiiiiiiiiiiiieieee ettt
N. Sezer-Uzol, A. Gupta and L.N. Long

Modeling a Web Service-Based Decentralized Parallel Programming
ENVITONIMENE ..ottt sttt st b b sa s
N. Adar, S. Canbek, E. Seke and M. Ak¢ay

Computation of Unsteady Hovering Flapping Motion in Parallel
ENVIFONIMENE ....eeiiiiiiiiitiitiieeietrc ettt ettt ettt st
E. Sarigél and N. Alemdaroglu

Xi



2 Springer
http://www.springer.com/978-3-540-92743-3

Parallel Computational Fluid Dynamics 2007
Implementations and Experiences on Large Scale and
Grid Computing

Tuncer, I.H.; Gulcat, U.; Emerson, D.R.; Matsuno, K
(Eds.)

20089, XIl, 488 p. 333 illus., 197 illus. in color., Softcover
ISBM: 978-3-540-92743-3



