
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-62276-543-0 
ISSN: 1742-6588 

13th European Turbulence 
Conference 2011 
 
(ETC13) 

Warsaw, Poland 
12-15 September 2011 

Volume 1 of 3 

Journal of Physics: Conference Series Volume 318 

Editors: 
 
Konrad Bajer  
Jacek Kopeć  
Miron Kursa 

Kamil Kwiatkowski  
Piotr Podziemski 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2011) by the Institute of Physics 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2013) 
  
For permission requests, please contact the Institute of Physics 
at the address below. 
  
Institute of Physics 
Dirac House, Temple Back 
Bristol BS1 6BE UK 
 
 
Phone:    44 1 17 929 7481 
Fax:   44 1 17 920 0979 
 
techtracking@iop.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 

Volume 1 
 

SECTION 1: INVITED PAPERS 
 
012001 Turbulence in Fluid Layers.................................................................................................................................................................. 1

H Xia, M G Shats, G Falkovich 
 

012002 Regularization of Turbulence - A Comprehensive Modeling Approach ...................................................................................... 12
B J Geurts 

 

012003 A Wall-shear Stress Predictive Model .............................................................................................................................................. 22
Ivan Marusic, Romain Mathis, Nicholas Hutchins 

 

012004 Quantum Turbulence.......................................................................................................................................................................... 33
L Skrbek 

 

012005 Turbulent Transport of Finite Sized Material Particles ................................................................................................................. 51
Mickaël Bourgoin, Nauman M Qureshi, Christophe Baudet, Alain Cartellier, Yves Gagne 

 
SECTION 2: WALL-BOUNDED FLOWS AND CONTROL OF TURBULENCE 
 
022001 Length Scale Analysis in Wall-bounded Turbulent Flow by Means of Dissipation Elements.................................................... 61

Fettah Aldudak, Martin Oberlack 
 

022002 A New Formulation for the Streamwise Turbulence Intensity Distribution ................................................................................ 67
P Henrik Alfredsson, Ramis Örlü, Antonio Segalini 

 

022003 A Numerical Method for the Study of Solid-liquid Mass Transfer in Turbulent Flows ............................................................. 77
L Håakansson, B Andersson 

 

022004 Turbulent Poiseuille Flow with Wall Transpiration: Analytical Study and Direct Numerical Simulation.............................. 86
V S Avsarkisov, M Oberlack, G Khujadze 

 

022005 Reynolds Number Dependency of Near-wall Statistics of Zero-pressure-gradient Turbulent Boundary 
Layer .................................................................................................................................................................................................................. 92

M H Buschmann, L Keirsbulck, G Fourrié, L Labraga, M Gad-El-Hak 
 

022006 Simulation of Rough Wall Turbulent Channel Flow Using a Parametric Forcing Approach ................................................... 94
A E Busse, N D Sandham 

 

022007 Assessment of the Turbulent Energy Paths from the Origin to Dissipation in Wall-turbulence .............................................103
A Cimarelli, E De Angelis, C M Casciola 

 

022008 Study on the Analogy Between Velocity and Temperature Fluctuations in the Turbulent Rotating Channel 
Flows ................................................................................................................................................................................................................112

Zixuan Yang, Guixiang Cui, Chunxiao Xu, Zhaoshun Zhang 
 

022009 Direct Numerical Simulations of Stratified Open Channel Flows ...............................................................................................122
E Deusebio, P Schlatter, G Brethouwer, E Lindborg 

 

022010 Comparison Between Two and Three-dimensional POD in a Turbulent Boundary Layer Using Multi-plane 
Stereoscopic PIV .............................................................................................................................................................................................132

Alex Liberzon, Roi Gurka, Gad Hetsroni 
 

022011 Coherent Vorticity Extraction in Turbulent Boundary Layers Using Orthogonal Wavelets ..................................................140
George Khujadze, Romain Nguyen Van Yen, Kai Schneider, Martin Oberlack, Marie Farge 

 

022012 Turbulent Water Flow Over Rough Bed – Part I..........................................................................................................................150
Leszek Ksiazek, Wojciech Bartnik, Jacek Rumian, Pawel Zagórowski 

 

022013 Negative Streamwise Velocities and Other Rare Events Near the Wall in Turbulent Flows ...................................................156
Peter Lenaers, Qiang Li, Geert Brethouwer, Philipp Schlatter, Ramis Örlü 

 

022014 Slug Flow in Horizontal Pipes with Transpiration at the Wall ....................................................................................................166
J B R Loureiro, A P Silva Freire 

 

022015 Quadrant Analyses of Separating and Reattaching Turbulence Over Rib-mounted Porous Walls........................................176
Motoyasu Mori, Masayuki Kaneda, Kazuhiko Suga 

 

022016 Small-scale Statistics in Direct Numerical Simulation of Turbulent Channel Flow at High-Reynolds 
Number ............................................................................................................................................................................................................182

Koji Morishita, Takashi Ishihara, Yukio Kaneda 
 

022017 Aspects of a Turbulent-nonturbulent Interface .............................................................................................................................188
V D Narasimhamurthy, H I Andersson, B Pettersen 

 

022018 Inflow Length and Tripping Effects in Turbulent Boundary Layers .........................................................................................195
Ramis Örlü, Philipp Schlatter 

 

022019 Comparison of Holographic and Tomographic Particle-Image Velocimetry Turbulent Channel Flow 
Measurements .................................................................................................................................................................................................205

L Schäfer, W Schröder 
 

022020 Turbulent Asymptotic Suction Boundary Layers Studied by Simulation ..................................................................................212
Philipp Schlatter, Ramis Örlü 

 

022021 Influence of a k-type Roughness on the Behaviour of Turbulence in an Unsteady Channel Flow ..........................................222
Mehdi Seddighi, Shuisheng He, Alan E Vardy, Paolo Orlandi 

 



022022 Vortical Structures in Wall-Bounded Turbulent Flow with Recirculation ................................................................................231
Syed Imran Shah 

 

022023 Direct Simulation of a Zero-pressure-gradient Turbulent Boundary Layer Up to Reθ = 6650................................................246
Juan Sillero, Javier Jiménez, Robert D Moser, Nicholas P Malaya 

 

022024 Structures and Turbulent Statistics in a Rotating Plane Couette Flow ......................................................................................253
Takahiro Tsukahara 

 

022025 Self-similar Turbulent Boundary Layer in Pressure Gradient. Four Flow Regimes ................................................................263
Igor Vigdorovich 

 

022026 Prediction of Flow Through Swirl Generator and Validation by Measured Data ....................................................................267
Jirí Vondál, Jirí Hájek 

 

022027 Formation of Low-speed Ribbons in Turbulent Channel Flow Subject to a Spanwise Travelling Wave...............................273
L P Huang, K S Choi, B C Fan 

 

022028 Effects of Spatially Varying Slip Length on Friction Drag Reduction in Wall Turbulence .....................................................277
Yosuke Hasegawa, Bettina Frohnapfel, Nobuhide Kasagi 

 

022029 Laboratorial Studies on the Seepage Impact in Open-channel Flow Turbulence .....................................................................286
Oscar Herrera Granados, Stanislaw Kostecki 

 

022030 Drag Reduction by Streamwise Traveling Wave-like Lorenz Force in Channel Flow .............................................................292
Hiroya Mamori, Koji Fukagata 

 

022031 Investigation of Turbulent Separation in a Forward-facing Step Flow ......................................................................................302
D S Pearson, P J Goulart, B Ganapathisubramani 

 

022032 Experimental and Numerical Investigation of Dimplelike Protrusions Employed in Recent Heat 
Exchangers ......................................................................................................................................................................................................312

S Preibisch, D Dietzel, C Friebe, M H Buschmann 
 

022033 Linear Stability of Plane Poiseuille Flow Over a Generalized Stokes Layer ..............................................................................314
Maurizio Quadrio, Fulvio Martinelli, Peter J Schmid 

 

022034 Modeling the Influence of Regular Wall Roughnesses on the Heat Transport ..........................................................................324
Olga Shishkina, Claus Wagner 

 

022035 Flow Over Riblet Curved Surfaces..................................................................................................................................................328
J B R Loureiro, A P Silva Freire 

 

022036 DNS of Turbulent Flow in a Channel with an Elastic Cantilever................................................................................................338
K Tsujimoto, Y Sasaki, T Shakouchi, T Ando 

 

022037 Natural Laminar-turbulent Transition Delay by Dielectric Barrier Discharge.........................................................................344
Maxim Ustinov, Mikhail Kogan, Vladimir Litvinov, Alexander Uspensky 

 

022038 Evaluating Vortex Generator Jet Experiments for Turbulent Flow Separation Control.........................................................353
F Von Stillfried, T Kékesi, S Wallin, A V Johansson 

 

022039 Turbulent Boundary-layer Control with Spanwise Travelling Waves .......................................................................................359
Richard D Whalley, Kwing-So Choi 

 

022040 Detection of Near-wall Streamwise Vortices by Measurable Information at Wall....................................................................366
Ming-Wei Ge, Chun-Xiao Xu, Gui-Xiang Cui 

 

022041 Control and Instanton Trajectories for Random Transitions in Turbulent Flows....................................................................376
Freddy Bouchet, Jason Laurie, Oleg Zaboronski 

 

022042 Turbulent Skin-friction Drag on a Slender Body of Revolution and Gray's Paradox ..............................................................383
Igor Nesteruk, Julyan H E Cartwright 

 

022043 On the Maximum Enstrophy Growth in Burgers Equation.........................................................................................................389
Diego Ayala, Bartosz Protas 

 

022044 Proposed Method for Measurement of Flow Rate in Turbulent Periodic Pipe Flow ................................................................393
E Werzner, S Ray, D Trimis 

 

022045 Transitory Control of Unsteady Separation using Pulsed Actuation ..........................................................................................402
George T K Woo, Ari Glezer 

 
SECTION 3: INSTABILITY, TRANSITION, GRID TURBULENCE AND JETS 
 
032001 Modeling the Transition to Turbulence in Shear Flows ...............................................................................................................409

Dwight Barkley 
 

032002 Instability of Shallow Open Channel Flow with Lateral Velocity Gradients .............................................................................417
A C Lima, N Izumi 

 

032003 A Phase Transition in a Closed Turbulent Flow............................................................................................................................423
E Herbert, S Atis, A Chiffaudel, P -P Cortet, F Daviaud, L Divaret, B Dubrulle 

 

032004 Collective Behaviour of Linear Perturbation Waves Observed Through the Energy Density Spectrum...............................431
S Scarsoglio, F De Santi, D Tordella 

 

032005 Chaos Control Applied to Coherent States in Transitional Flows...............................................................................................437
Marina Pausch, Bruno Eckhardt 

 

032006 Traveling Waves in Low and Intermediate Rotating Spherical Shell Convection ....................................................................445
B Futterer, S Koch, C Egbers 

 

032007 Advanced Fluid Research On Drag Reduction In Turbulence Experiments –AFRODITE–...................................................452
J H M Fransson, B E G Fallenius, S Shahinfar, S S Sattarzadeh, A Talamelli 

 

032008 Base Flow Modulations for Skin-friction Drag Reduction ...........................................................................................................458
Jens H M Fransson, Alessandro Talamelli 

 



032009 Planar Richtmyer-Meshkov Instabilities and Transition .............................................................................................................468
Akshay A Gowardhan, Fernando F Grinstein, J Raymond Ristorcelli 

 

032010 Simultaneous Impact of Intensity and Tubrulence Scale to a By-pass Laminar-turbulent Transition ..................................476
Zygmunt Wiercinski, Joanna Jurkowska 

 

032011 Experiments on the Wave Train Development in 3D Boundary Layer at Mach 2 ....................................................................482
Alexander D Kosinov, Nickolay V Semionov, Yury G Yermolaev 

 

032012 Evolution of Transitional Structures from Puff to Slug Through Multiple Splitting in a Pipe Flow at Low 
Reynolds Number ...........................................................................................................................................................................................491

J Krauss, Ö Ertunç, Ch Ostwald, H Lienhart, A Delgado 
 

032013 On the Generation of Three-dimensional Disturbances from Two-dimensional Nonlinear Instabilities in 
Shear Flows .....................................................................................................................................................................................................501

J T C Liu 
 

032014 On the Decay of Turbulence in Plane Couette Flow......................................................................................................................507
Paul Manneville 

 

032015 Stability and Sensitivity Analysis of Non-Newtonian Flow through an Axisymmetric Expansion ..........................................513
Flavio Giannetti, Paolo Luchini, Luca Marino 

 

032016 Spiral Instability and Screech Effect in Supersonic Jet Flows .....................................................................................................523
Igor Menshov, Andrey Nenashev 

 

032017 Stability Analysis of Axisymmetric Supersonic Wakes Using Various Basic States..................................................................534
Richard D Sandberg 

 

032018 Experimental Study of Turbulence Beginning of Supersonic Boundary Layer on Swept Wing at Mach 
Numbers 2 – 4 .................................................................................................................................................................................................544

Nickolay V Semionov, Alexander D Kosinov, Yury G Yermolaev 
 

032019 Effect of Free-stream Turbulence Characteristics on Boundary Layer Transition ..................................................................554
Shahab Shahinfar, Jens H M Fransson 

 

032020 DNS and the Theory of Receptivity of a Supersonic Boundary Layer to Free-stream Disturbances......................................564
Vitaly Soudakov, Alexander Fedorov, Alexander Ryzhov 

 

032021 Negative Magnus Effect on a Rotating Sphere at Around the Critical Reynolds Number.......................................................573
Masaya Muto, Hiroaki Watanabe, Makoto Tsubokura, Nobuyuki Oshima 

 

032022 Heat Transfer in Rotor/Stator Cavity .............................................................................................................................................582
Ewa Tuliszka-Sznitko, Wojciech Majchrowski, Kamil Kielczewski 

 

032023 Response to Rotating Forcing of the Von-Kármán Disk Boundary Layer.................................................................................592
Mukund Vasudevan, M Ehtisham Siddiqui, Benoît Pier, Julian Scott, Alexandre Azouzi, Roger Michelet, Christian Nicot 

 

032024 Numerical Simulation of Kelvin-helmholtz Instability Using an Implicit, Non-dissipative DNS Algorithm..........................597
I Yilmaz, L Davidson, F O Edis, H Saygin 

 

032025 Turbulence, Instabilities and Passive Scalars in Rotating Channel Flow ...................................................................................604
Geert Brethouwer, Philipp Schlatter, Arne V Johansson 

 

032026 Stochastic Motion of a Laminar/Turbulent Interface in a Shear Flow .......................................................................................614
Yohann Duguet, Philipp Schlatter 

 

032027 Low-speed Streak Instability in Near Wall Turbulence with Adverse Pressure Gradient.......................................................621
U Ehrenstein, M Marquillie, J -P Laval 

 

032028 Dynamics of Turbulent Spots in Transitional Boundary Layer ..................................................................................................629
O Hladík, P Jonáš, V Uruba 

 

032029 On Excitation of Görtler Vortices Due to Scattering of Free-stream Vortices on Surface Non-uniformities ........................634
A V Ivanov, Y S Kachanov, D A Mischenko 

 

032030 By-pass Transition of Flat Plate Boundary Layers on the Surfaces Near the Limit of Admissible Roughness .....................644
P Jonáš, O Hladík, O Mazur, V Uruba 

 

032031 Boundary-layer Receptivity to Surface Non-uniformities Leading to Generation of Görtler Vortices ..................................663
A V Ivanov, Y S Kachanov, D A Mischenko 

 

032032 Turbulent Spots in a Stokes Boundary Layer ................................................................................................................................673
M Mazzuoli, G Vittori, P Blondeaux 

 

032033 Turbulence Budget in Transitional Plane Couette Flow with Turbulent Stripe........................................................................683
Kyohei Ohnishi, Takahiro Tsukahara, Yasuo Kawaguchi 

 

032034 Turbulent Pattern Formation in Plane Couette Flow: Modelling and Investigation of Mechanisms .....................................693
Joran Rolland, Paul Manneville 

 

032035 On Turbulence in Hydrodynamic Lubrication and in Ground Effect ........................................................................................701
Bernhard Scheichl, Alfred Kluwick 

 

032036 The IMERSPEC Methodology: Presentation and Preliminary Applications ............................................................................710
A Silveira Neto, L Q Moreira, F P Mariano 

 

032037 The Collapse of Turbulence in the Atmospheric Boundary Layer..............................................................................................720
B J H Van De Wiel, A F Moene, H J J Jonker, H J H Clercx 

 

032038 Gaussian Approximation of a Finite Space Disturbance Dynamics in the Boundary Layer....................................................726
Vladimir Zharov 

 

032039 A Study on the Influence of Triggering Pipe Flow Regarding Mean and Higher Order Statistics .........................................730
F Zimmer, E -S Zanoun, C Egbers 

 

032040 Higher-order Moments of Velocity Fluctuations in the Wake of a Short Stack ........................................................................736
M S Adaramola, D J Bergstrom, D Sumner 

 

032041 Experimental Study of Homogenisation in Grid Turbulence ......................................................................................................744
J I Cardesa-Dueñas, T B Nickels, J R Dawson 

 



032042 Homogeneous Turbulence Generated by Multi-scale Grids ........................................................................................................752
Per-Åge Krogstad, Peter Davidson 

 

032043 DNS on a Spatially Developing Grid Turbulence ..........................................................................................................................762
Hiroki Suzuki, Kouji Nagata, Yasuhiko Sakai, Toshiyuki Hayase 

 

032044 Three-dimensional Transition Characteristics in the Wake of an Inclined Flat Plate ..............................................................767
D Yang, B Pettersen, H I Andersson, V D Narasimhamurthy 

 

032045 Experimental Investigations on Secondary Structures in a Fully Developed Turbulent Jet....................................................773
A Capone, G P Romano 

 

032046 Experimental Investigation of Small Scale Geometries in a Turbulent Round Jet ...................................................................783
Markus Gampert, Philip Schaefer, Norbert Peters 

 

032047 Experimental Investigation of Characteristics of Transient Low Pressure Wall-impinging Gas Jet......................................793
Jingzhou Yu, Harri Hillamo, Ville Vuorinen, Teemu Sarjovaara, Ossi Kaario, Martti Larmi 

 

032048 The Axisymmetric Jet in a Rotating Reference Frame .................................................................................................................803
A G W Lawrie, M Duran-Matute, J F Scott, F Godeferd, J-B Flor, C Cambon, L Danaila 

 

032049 Interaction of a Confined Jet with an Obstacle Creating Vortex Separation ............................................................................812
Andrzej F Nowakowski, Franck C G A Nicolleau 

 

032050 On the Control of Global Modes in Swirling Jet Experiments ....................................................................................................818
K Oberleithner, M Sieber, C N Nayeri, C O Paschereit 

 

032051 Direct Numerical Simulation of Vector-controlled Free Jets .......................................................................................................837
K Tsujimoto, K Ao, T Shakouchi, T Ando 

 

032052 Large-Eddy Simulation of Subsonic Jets ........................................................................................................................................847
Ville Vuorinen, Armin Wehrfritz, Jingzhou Yu, Ossi Kaario, Martti Larmi, Bendiks Jan Boersma 

 

032053 A Lagrangian, Small-scale Investigation of Turbulent Entrainment in an Axisymmetric Jet.................................................857
M Wolf, B Lüthi, M Holzner, A Liberzon, D Krug, A Tsinober 

 
SECTION 4: STATISTICAL ASPECTS, MODELLING AND SIMULATIONS OF TURBULENCE 
 
042001 Structure Function Scaling in a Reλ = 250 Turbulent Mixing Layer ..........................................................................................865

Antonio Attili, Fabrizio Bisetti 
 

042002 Random Vectorial Fields Representing the Local Structure of Turbulence ..............................................................................875
Laurent Chevillard, Raoul Robert, Vincent Vargas 

 

042003 Application of Arbitrary-Order Hilbert Spectral Analysis to Passive Scalar Turbulence .......................................................881
Y X Huang, F G Schmitt, Y Gagne, Z M Lu, Y L Liu 

 

042004 Conditional Analysis Near Strong Shear Layers in DNS of Isotropic Turbulence at High Reynolds Number .....................891
Takashi Ishihara, Julian C R Hunt, Yukio Kaneda 

 

042005 Anisotropic Energy Transfers in Rotating Turbulence ................................................................................................................895
Cyril Lamriben, Pierre-Philippe Cortet, Frédéric Moisy 

 
Volume 2 

 
042006 Wavelet Analysis of the Slow Non-linear Dynamics of Wave Turbulence..................................................................................901

Benjamin Miquel, Nicolas Mordant 
 

042007 Large-scale Velocity Fluctuations of Turbulence ..........................................................................................................................910
Hideaki Mouri 

 

042008 In-silico Experiments on Characteristic Time Scale at a Shear-free Gas-liquid Interface in Fully Developed 
Turbulence ......................................................................................................................................................................................................916

Ryuichi Nagaosa, Robert A Handler 
 

042009 Synthetic Turbulence Prediction in Non-Kolmogorov Turbulence.............................................................................................926
F C G A Nicolleau, A F Nowakowski, T M Michelitsch 

 

042010 Fractal Properties of a Non-axisymmetric Wake ..........................................................................................................................931
C Nilsen, H I Andersson 

 

042011 Applications of the New Symmetries of the Multi-point Correlation Equations .......................................................................940
Martin Oberlack, Andreas Rosteck 

 

042012 Towards a Stochastic Multi-point Description of Turbulence .....................................................................................................950
Robert Stresing, Matthias Wächter, Joachim Peinke 

 

042013 Helicity Scalings.................................................................................................................................................................................956
F Plunian, T Lessinnes, D Carati, R Stepanov 

 

042014 Investigation of Intermittency in Superfluid Turbulence .............................................................................................................964
J Salort, B Chabaud, E Lévêque, P -E Roche 

 

042015 Rotating Helical Turbulence: Three-dimensionalization Or Self-similarity in the Small Scales? ...........................................971
A Pouquet, J Baerenzung, P D Mininni, D Rosenberg, S Thalabard 

 

042016 Local Dissipation Scales and Integral-Scale Reynolds Number Scalings in Thermally-Driven Turbulence..........................981
Ke-Qing Xia, Quan Zhou 

 

042017 A Statistical Theory for Inhomogeneous Turbulent Flow Formulated in the Mean-Lagrangian Coordinates .....................991
Taketo Ariki, Fujihiro Hamba 

 

042018 Second Order Closure for Stratified Convection: Bulk Region and Overshooting .................................................................1000
L Biferale, F Mantovani, M Pivanti, F Pozzati, M Sbragaglia, A Scagliarini, S F Schifano, F Toschi, R Tripiccione 

 

042019 Dissipation-scale Fluctuations in the Inner Region of Turbulent Channel Flow .....................................................................1009
P E Hamlington, D Krasnov, T Boeck, J Schumacher 

 



042020 On the Statistical Mechanics of the 2D Stochastic Euler Equation ...........................................................................................1014
Freddy Bouchet, Jason Laurie, Oleg Zaboronski 

 

042021 Pair Reversal in Homogeneous Isotropic Turbulence.................................................................................................................1023
B J Devenish, D J Thomson 

 

042022 Multidimensional Turbulence Spectra – Identifying Properties of Turbulent Structures .....................................................1028
Farideh Ghasempour, Ronnie Andersson, Nicholas Kevlahan, Bengt Andersson 

 

042023 A Method to Correct Third and Fourth Order Moments in Turbulent Flows ........................................................................1038
Alessandro Talamelli, Antonio Segalini, Ramis Örlü, Philipp Schlatter, P Henrik Alfredsson 

 

042024 Statistical Fluid Mechanics and Statistical Mechanics of Fluid Turbulence ............................................................................1048
Tomomasa Tatsumi 

 

042025 Invariant Closure Proposals for the Interface Tracking in Two-phase Turbulent Flows ......................................................1059
M Waclawczyk, M Oberlack 

 

042026 Modelling Turbulent Skin-friction Control Using Linearised Navier-Stokes Equations .......................................................1069
C A Duque, M F Baig, D A Lockerby, S I Chernyshenko, C Davies 

 

042027 The Effect of Subgrid-scale Model on Prediction of Flow Around a Surface-mounted Finite Square 
Cylinder .........................................................................................................................................................................................................1079

M Einian, D J Bergstrom, D Sumner 
 

042028 External Intermittency Prediction Using AMR Solutions of RANS Turbulence and Transported PDF 
Models ............................................................................................................................................................................................................1085

D A Olivieri, M Fairweather, S A E G Falle 
 

042029 Subgrid-scale Modeling of Velocity and Passive Scalar for the Large-eddy Simulation of Non-homogeneous 
Turbulent Flows............................................................................................................................................................................................1091

Y Favre, H Touil, G Balarac, E Lévêque 
 

042030 Turbulence Modeling Based on Non-newtonian Constitutive Laws .........................................................................................1099
G Mompean, X Qiu, F G Schmitt, R Thompson 

 

042031 Near-wall Extension of a Non-equilibrium, Omega-based Reynolds Stress Model .................................................................1105
Tue Nguyen, Marek Behr, Birgit Reinartz 

 

042032 Bayesian Uncertainty Quantification Applied to RANS Turbulence Models ..........................................................................1117
Todd A Oliver, Robert D Moser 

 

042033 Vertex Corrections and 'Optimal' Subgrid Models for Homogeneous Isotropic Turbulence................................................1127
R Rubinstein, W Bos, T Gotoh 

 

042034 On Eddy Viscosity Models That Restrict the Dynamics to the Larger Eddies.........................................................................1136
Roel Verstappen 

 

042035 Comparison of Two Turbulence Models in Simulating an Axisymmetric Jet Evolving Into a Tank....................................1146
F Zidouni Kendil, D -V Danciu, D Lucas, A Bousbia Salah, A Mataoui 

 

042036 Flow Coherent Structures and Frequency Signature: Application of the Dynamic Modes Decomposition to 
Open Cavity Flow .........................................................................................................................................................................................1155

F Lusseyran, F Guéniat, J Basley, C L Douay, L R Pastur, T M Faure, P J Schmid 
 

042037 Simulation of the Flow Between Rotating Disks with Discontinuous Galerkin Method .........................................................1163
Maciej Marek 

 

042038 Low-frequency Variations in the Wake of a Circular Cylinder at Re = 3900 ..........................................................................1169
Oriol Lehmkuhl, Ivette Rodríguez, Ricard Borrell, Carlos D Pérez-Segarra, Assensi Oliva 

 

042039 Similarity Reduction of a Three-dimensional Model of the Far Turbulent Wake Behind a Towed Body ...........................1175
Alexey Schmidt 

 

042040 Investigation of Wall-bounded Turbulent Flow Using Dynamic Mode Decomposition..........................................................1184
Yoshinori Mizuno, Daniel Duke, Callum Atkinson, Julio Soria 

 

042041 LES of the Channel Flow in a Non Aligned System of Coordinates..........................................................................................1189
A Abbà, S Rolfo, M Germano 

 

042042 Modelling of the Decay of Isotropic Turbulence by the LES .....................................................................................................1195
U S Abdibekov, D B Zhakebaev 

 

042043 A Hybrid Numerical Scheme for a New Formulation of Delayed Detached-eddy Simulation (DDES) Based 
on Elliptic Relaxation ...................................................................................................................................................................................1202

N Ashton, R Prosser, A Revell 
 

042044 Large Eddy Simulations of Confined Turbulent Wake Flows ...................................................................................................1216
Luca Biancofiore, François Gallaire, Richard Pasquetti 

 

042045 Direct Numerical Simulation of Turbulent Pipe Flow Up to a Reynolds Number of 61,000 ..................................................1226
Bendiks Jan Boersma 

 

042046 LES of Fluid and Heat Flow Over a Wall-bounded Short Cylinder at Different Inflow Conditions ....................................1236
D Borello, K Hanjalic 

 

042047 Dynamic Kalman Filtering to Separate Low-frequency Instabilities from Turbulent Fluctuations: 
Application to the Large-eddy Simulation of Unsteady Turbulent Flows .............................................................................................1246

A Cahuzac, J Boudet, P Borgnat, E Lévêque 
 

042048 Turbulent Natural Convection in a Differentially Heated Cavity of Aspect Ratio 5 Filled with Non-
participating and Participating Grey Media .............................................................................................................................................1255

R Capdevila, O Lehmkuhl, F X Trias, C D Pérez-Segarra, G Colomer 
 

042049 The FDF or LES/PDF Method for Turbulent Two-phase Flows ...............................................................................................1265
S Chibbaro, Jean-Pierre Minier 

 

042050 Scale-adaptive Simulation of a Hot Jet in Cross Flow ................................................................................................................1276
B M Duda, F R Menter, T Hansen, M-J Esteve 

 



042051 Large Eddy Simulation of Turbulent Mixing by Using 3D Decomposition Method ...............................................................1282
Alibek Issakhov 

 

042052 Large Eddy Simulations of Particle-fluid Interaction in a Turbulent Channel Flow .............................................................1288
Marek Jaszczur 

 

042053 a Comparative Study of Sub-grid Scale (SGS) Models in the Large Eddy Simulation (LES) of Liquid 
Sloshing ..........................................................................................................................................................................................................1294

O U Kirlangic, M S Celebi 
 

042054 Hybrid RANS/LES of Round Impinging Jets ..............................................................................................................................1300
Slawomir Kubacki, Jacek Rokicki, Erik Dick 

 

042055 Quantification of the Effects of Uncertainties in Turbulent Flows Through Generalized Polynomial Chaos .....................1306
M Meldi, D Lucor, P Sagaut 

 

042056 LES of Droplet-laden Non-isothermal Channel Flow .................................................................................................................1316
W R Michalek, R Liew, J G M Kuerten, J C H Zeegers 

 

042057 Coexistence of Two Dissipative Mechanisms in Two-dimensional Turbulent Flows ..............................................................1324
Romain Nguyen Van Yen, Marie Farge, Kai Schneider 

 

042058 Large Eddy Simulation of Particle-laden Flow in a Duct with a 90° Bend...............................................................................1329
D O Njobuenwu, M Fairweather 

 

042059 Numerical Simulation of the Turbulent Separation Reattachment Flow Around a Thick Flat Plate...................................1335
C Tenaud, Y Fraigneau, V Daru 

 

042060 Symmetry-preserving Regularization of Wall-bounded Turbulent Flows ...............................................................................1345
F X Trias, A Gorobets, R W C P Verstappen, A Oliva 

 

042061 Direct Simulation of Turbulent Entrainment Due to a Plume Impinging on a Density Interface .........................................1355
Maarten Van Reeuwijk, Gary R Hunt, Harm J Jonker 

 

042062 Large-eddy Simulation of Turbulence-induced Aero-optic Effects in Free Shear Flows .......................................................1359
K N Volkov, V N Emelyanov 

 
SECTION 5: PARTICLES IN TURBULENCE, TRANSPORT PROCESSES AND MIXING 
 
052001 Particle Deposition in Circular Pipes with Variable Bed Height ...............................................................................................1369

J F W Adams, M Fairweather, J Yao 
 

052002 Two–phase Flow Predictions of the Turbulent Flow in a Combustion Chamber Including Particle–particle 
Interactions....................................................................................................................................................................................................1375

Michael Breuer, Michael Alletto 
 

052003 Direct Numerical Simulation on Strained Turbulent Flows and Particles Within..................................................................1389
Ármann Gylfason, Chung-Min Lee, Prasad Perlekar, Federico Toschi 

 

052004 Dynamics of Finite Size Neutrally Buoyant Particles in Isotropic Turbulence ........................................................................1399
M Elhimer, A Jean, O Praud, R Bazile, M Marchal, G Couteau 

 

052005 Particle Deposition in Turbulent Square Duct Flows..................................................................................................................1405
J Yao, M Fairweather 

 

052006 Fractal Patterns in Turbulent Flow for Laden Particles ............................................................................................................1411
M Farhan, F C G A Nicolleau, A F Nowakowski, J -R Angilella 

 

052007 Dispersion of Bubbles in Fully Developed Channel Flow ...........................................................................................................1415
M J W Harleman, R Delfos, T J C Van Terwisga, J Westerweel 

 

052008 Large-eddy Simulation of Particle-driven Gravity Currents Using the Relaxation-Term Model .........................................1426
Rolf Henniger, Leonhard Kleiser 

 

052009 Inertial Particles in Homogeneous Shear Turbulence.................................................................................................................1436
Claudia Nicolai, Boris Jacob, Paolo Gualtieri, Renzo Piva 

 

052010 About Scaling Properties of Relative Velocity Between Heavy Particles in Turbulence ........................................................1446
A S Lanotte, J Bee, L Biferale, M Cencini, F Toschi 

 

052011 Role of Thermal Plumes on Particle Dispersion in a Turbulent Rayleigh-Bénard Cell..........................................................1452
V Lavezzo, H J H Clercx, F Toschi 

 

052012 Inter-particle Collision in Particle-laden Isotropic Turbulence.................................................................................................1461
Jung-Il Choi, Ohjoon Kwon, Changhoon Lee 

 

052013 Droplet Behaviour in a Ranque-Hilsch Vortex Tube ..................................................................................................................1468
R Liew, W R Michalek, J C H Zeegers, J G M Kuerten 

 

052014 Inertial-particle Dispersion and Diffusion ....................................................................................................................................1477
Marco Martins Afonso, Andrea Mazzino, Paolo Muratore-Ginanneschi 

 

052015 Reynolds Number Influence on Preferential Concentration of Heavy Particles in Turbulent Flows ...................................1481
Martin Obligado, Mahrane Missaoui, Romain Monchaux, Alain Cartellier, Mickaël Bourgoin 

 

052016 Constrained Dynamics of an Inertial Particle in a Turbulent Flow ..........................................................................................1489
M Obligado, C Baudet, Y Gagne, M Bourgoin 

 

052017 A Lattice Boltzmann Method for Turbulent Emulsions .............................................................................................................1499
Luca Biferale, Prasad Perlekar, Mauro Sbragaglia, Sudhir Srivastava, Federico Toschi 

 

052018 Particle-laden Jets: Particle Distribution and Back-reaction on the Flow ...............................................................................1509
F Picano, G Sardina, P Gualtieri, C M Casciola 

 

052019 Modeling Water Droplet Condensation and Evaporation in DNS of Turbulent Channel Flow ............................................1519
E Russo, J G M Kuerten, C W M Van Der Geld, B J Geurts 

 

052020 Transport of Inertial Particles in Turbulent Boundary Layers.................................................................................................1528
Gaetano Sardina, Luca Brandt, Philipp Schlatter, Carlo Massimo Casciola, Dan S Henningson 

 



052021 Resuspension of Particles in an Oscillating Grid Turbulent Flow Using Piv and 3D-PTV ....................................................1537
H Traugott, T Hayse, A Liberzon 

 

052022 Interpolation Error in DNS Simulations of Turbulence: Consequences for Particle Tracking .............................................1547
M A T Van Hinsberg, J H M Ten Thije Boonkkamp, B J H Van De Wiel, F Toschi, H J H Clercx 

 

052023 Turbulence Modulation by Particles in Large Eddy Simulation of Backward-facing Step Flow..........................................1553
Jaroslav Volavy, Matej Forman, Miroslav Jicha 

 

052024 Estimating the Collision Rate of Inertial Particles in a Turbulent Flow: Limitations of the "Ghost 
Collision" Approximation ...........................................................................................................................................................................1560

Michel Voßkuhle, Alain Pumir, Emmanuel Lévêque 
 

052025 Particle Entrainment in Spherical-Cap Wakes............................................................................................................................1567
Norbert G W Warncke, René Delfos, Gijs Ooms, Jerry Westerweel 

 

052026 Acceleration of Inertial Particles in Wall Bounded Flows: DNS and LES with Stochastic Modelling of the 
Subgrid Acceleration....................................................................................................................................................................................1576

Rémi Zamansky, Ivana Vinkovic, Mikhael Gorokhovski 
 

052027 Turbulence Induced Lift Experienced by Large Particles in a Turbulent Flow......................................................................1586
Robert Zimmermann, Yoann Gasteuil, Romain Volk, Mickaël Bourgoin, Alain Pumir, Jean-François Pinton 

 

052028 Lagrangian Velocity and Acceleration Auto-correlations in Rotating Turbulence.................................................................1593
L Del Castello, H J H Clercx 

 

052029 Compressive and Extensive Strain Along Gradient Trajectories ..............................................................................................1602
Markus Gampert, Jens Henrik Goebbert, Philip Schaefer, Michael Gauding, Norbert Peters, Fettah Aldudak, Martin Oberlack 

 

052030 Turbulence Visualization Using Reflective Flakes ......................................................................................................................1613
Susumu Goto, Shigeo Kida 

 

052031 A Lagrangian Approach to the Interface Velocity of Turbulent Puffs in Pipe Flow...............................................................1619
M Holzner, M Avila, A De Lozar, B Hof 

 

052032 Influence of Flow Topology on Lagrangian Statistics in Two-dimensional Turbulence .........................................................1623
B Kadoch, D Del-Castillo-Negrete, W J T Bos, K Schneider 

 

052033 Long Time Memory of Lagrangian Acceleration Statistics in 2D and 3D Turbulence ...........................................................1628
Oliver Kamps, Michael Wilczek 

 

052034 Encounter Rates and Transit Time Distributions for Surfaces Moving in Turbulent Flows .................................................1635
Hans L Pécseli, Jan K Trulsen 

 

052035 The Local Dynamics of Streamlines in Turbulence.....................................................................................................................1645
Philip Schaefer, Markus Gampert, Norbert Peters 

 

052036 Stretching of Material Lines in Pseudo-turbulence Induced by Small Rising Bubbles ..........................................................1655
M Tanaka, Y Tsujimura, H Kanatani 

 

052037 Depletion of Advection in Turbulent Scalar Mixing ...................................................................................................................1665
Wouter J T Bos, Robert Rubinstein, Le Fang 

 

052038 PIV Measurements of Convection Velocities in a Turbulent Mixing Layer.............................................................................1670
O R H Buxton, B Ganapathisubramani 

 

052039 Rough Horizontal Plates: Heat Transfer and Hysteresis............................................................................................................1680
J -C Tisserand, M Creyssels, Y Gasteuil, H Pabiou, M Gibert, B Castaing, F Chillà 

 

052040 Scale-by-scale Energy Budgets Which Account for the Coherent Motion ...............................................................................1688
F Thiesset, L Danaila, R A Antonia, T Zhou 

 

052041 Influence of Vorticity Alignment Upon Scalar Gradient Production in Three-dimensional, Isotropic 
Turbulence ....................................................................................................................................................................................................1698

M Gonzalez, P Paranthoën 
 

052042 Dimensionality Influence on Passive Scalar Transport ..............................................................................................................1705
M Iovieno, L Ducasse, D Tordella 

 

052043 An Application of SPIV Technique to Experimental Validation of the Turbulence Model for the Air Flow 
in the Intersection of the Mining Face with the Ventilation Gallery ......................................................................................................1714

Marek Jaszczur, Remigiusz Nowak, Janusz Szmyd, Marian Branny, Michal Karch, Waldemar Wodziak 
 

052044 The Ultimate Regime of Convection Over Uneven Plates ..........................................................................................................1720
R Kaiser, J Salort, P -E Roche 

 

052045 K-spectrum of Decaying, Aging and Growing Passive Scalars in Lagrangian Chaotic Fluid Flows.....................................1730
Jaan Kalda 

 

052046 Spectrum of a Passive Scalar in Stretched Grid Turbulence at Low Reynolds Numbers ......................................................1736
S K Lee, L Djenidi, R A Antonia, S Rajagopalan 

 

052047 Momentum and Scalar Transport in a Localised Synthetic Turbulence in a Channel Flow with a Short 
Contraction....................................................................................................................................................................................................1746

N Lefeuvre, L Djenidi, S Tardu 
 

052048 Numerical Simulations of Xe-air Interfacial Turbulent Mixing Flows .....................................................................................1755
Yi Liu 

 

052049 The Dynamics of Turbulent Scalar Mixing near the Edge of a Shear Layer ...........................................................................1763
R M R Taveira, C B Da Silva, J C F Pereira 

 
SECTION 6: VORTICITY DYNAMICS 
 
062001 Turbulent Cascade of Kelvin Waves on Vortex Filaments.........................................................................................................1780

Andrew W Baggaley, Carlo F Barenghi 
 



062002 Oblique Interaction of a Laminar Vortex Ring with a Non-deformable Free Surface: Vortex Reconnection 
and Breakdown .............................................................................................................................................................................................1782

S K Balakrishnan, T G Thomas, G N Coleman 
 

062003 Turbulence in a Bose-Einstein Condensate ..................................................................................................................................1791
A C White, N P Proukakis, A J Youd, D H Wacks, A W Baggaley, C F Barenghi 

 

062004 The Hairpin Vortex Illusion ...........................................................................................................................................................1800
Peter S Bernard 

 

062005 About the Effects of an Oscillating Miniflap Upon the Wake on an Airfoil, All Immersed in Turbulent 
Flow ................................................................................................................................................................................................................1810

J S Delnero, J Marañón Di Leo, J Colman, M Camocardi, M García Sainz, F Muñoz 

 
Volume 3 

 
062006 Cumulative Distribution of the Stretching of Vortical Structures in Isotropic Turbulence...................................................1818

Luca Sitzia, Silvio Di Savino, Daniela Tordella 
 

062007 Detection of Coherent Structures in a Turbulent Boundary Layer with Zero, Favourable and Adverse 
Pressure Gradients .......................................................................................................................................................................................1824

A Drozdz, W Elsner 
 

062008 Dynamics in the Turbulent Wake of a Curved Circular Cylinder ............................................................................................1832
José P Gallardo, Bjørnar Pettersen, Helge I Andersson 

 

062009 Distillation and Visualization of Spatiotemporal Structures in Turbulent Flow Fields..........................................................1842
Hans-Christian Hege, Ingrid Hotz, Jens Kasten 

 

062010 The Turbulent Wake Behind Side-by-side Plates ........................................................................................................................1848
Fatemeh Hoseini Dadmarzi, Vagesh D Narasimhamurthy, Helge I Andersson, Bjørnar Pettersen 

 

062011 Evolution Mechanisms of Small-scale Vortices in Wall Vicinity of Unsteady Turbulent Channel Flow..............................1854
Oaki IIda, Masaki Arakawa, Sayaka Hirabayashi 

 

062012 Comparison of Wavelet Analysis with Velocity Derivatives for Detection of Shear Layer and Vortices 
Inside a Turbulent Boundary Layer ..........................................................................................................................................................1864

Radka Kellnerova, Libor Kukacka, Klara Jurcakova, Vaclav Uruba, Zbynek Janour 
 

062013 Vortex Ring Breakdown Induced by Topographic Forcing .......................................................................................................1874
J Geiser, K T Kiger 

 

062014 Modeling Vortex Rings Dynamics with Vortex in Cell Method.................................................................................................1884
Henryk Kudela, Andrzej Kosior 

 

062015 The 3D Circulation and Cyclone-anticyclone Asymmetry in the Shallow Layers of Viscous Rotating Fluid ......................1890
S V Kostrykin, A A Khapaev, I G Yakushkin 

 

062016 Time-resolved Evolution of the Wall-bounded Vorticity Cascade ............................................................................................1896
A Lozano-Durán, J Jiménez 

 

062017 Transformation of Vortex Structures in the Wake of a Sphere Moving in the Stratified Fluid with 
Decreasing of Internal Froude Number .....................................................................................................................................................1901

Pavel Matyushin, Valentin Gushchin 
 

062018 Topology and Dynamics of Flow Structures in Wall-bounded Turbulent Flows ....................................................................1911
Yoshinori Mizuno, Callum Atkinson, Julio Soria 

 

062019 Shallow-water Vortex Equilibria and Their Stability .................................................................................................................1920
H Plotka, D G Dritschel 

 

062020 Vorticity Budget of a Tornado-like Vortex ..................................................................................................................................1927
Koji Sassa, Saki Takemura 

 

062021 Dynamics of Secondary Vortices in Turbulent Channel Flow ...................................................................................................1933
V Uruba, O Hladík, P Jonáš 

 

062022 Numerical Simulations of Swirling Pipe Flows- Decay of Swirl and Occurrence of Vortex Structures ...............................1939
H A Vaidya, Ö Ertunç, B Genç, F Beyer, Ç Köksoy, A Delgado 

 

062023 The Structure of Vortex Tube Segments in Fluid Turbulence...................................................................................................1949
Lipo Wang 

 

062024 Wavelet Analysis of the Conditional Vorticity Budget in Fully Developed Homogeneous Isotropic 
Turbulence ....................................................................................................................................................................................................1958

M Wilczek, B Kadoch, K Schneider, R Friedrich, M Farge 

 
SECTION 7: GEOPHYSICAL AND MAGNETOHYDRODYNAMIC TURBULENCE 
 
072001 Tropical Cyclone Turbulent Mixing As Observed by Autonomous Oceanic Profilers with the High 
Repetition Rate .............................................................................................................................................................................................1966

D B Baranowski, P J Flatau, S P Malinowski 
 

072002 The Role of Jets As Transport Barriers in the Earth's Stratosphere ........................................................................................1971
Francisco J Beron-Vera 

 

072003 Research on Wind Structure in the Wind Tunnel of Wind Engineering Laboratory of Cracow University of 
Technology ....................................................................................................................................................................................................1981

Jaroslaw Bec, Tomasz Lipecki, Ewa Blazik-Borowa 
 

072004 Super-miniature Multi-hot-film Probe for Sub-Kolmogorov Resolution in High-Re Turbulence ........................................1987
Y Borisenkov, M Kholmyansky, S Krylov, A Liberzon, A Tsinober 

 



072005 Turbulence and Wind Turbines ....................................................................................................................................................1997
Arno J Brand, Joachim Peinke, Jakob Mann 

 

072006 Modeling of Auto-Catalytic Halogen Release and Ozone Depletion in Polar Regions ............................................................2006
Le Cao, Eva Gutheil 

 

072007 Aeronautical Diagnostics for Clear-Air Turbulence Forecast at Meteofrance in the Context of DELICAT 
European Project..........................................................................................................................................................................................2012

Audrey Crespin, Christine Lebot, Yves Bouteloup, Francoi Bouyssel 
 

072008 Scaling Of Turbulence In The Atmospheric Surface-Layer: Which Anisotropy? ..................................................................2024
G Fitton, I Tchiguirinskaia, D Schertzer, S Lovejoy 

 

072009 on Self-maintenance of Clear-air Turbulence ..............................................................................................................................2035
Krzysztof E Haman 

 

072010 Modeling of Subgrid-scale Cloud-clear Air Turbulent Mixing in Large Eddy Simulation of Cloud Fields ........................2039
Dorota Jarecka, Wojciech W Grabowski, Hanna Pawlowska, Andrzej Wyszogrodzki 

 

072011 Prediction of Clear-air Turbulence Induced by Short Gravity Waves .....................................................................................2048
Jacek M Kopec, Krzysztof E Haman, Konrad Bajer 

 

072012 Helical Scenario of Tropical Cyclone Genesis and Intensification ............................................................................................2055
G V Levina, M T Montgomery 

 

072013 Small-scale Turbulent Mixing at Stratocumulus Top Observed by Means of High Resolution Airborne 
Temperature and LWC Measurements .....................................................................................................................................................2062

S P Malinowski, K E Haman, M K Kopec, W Kumala, H Gerber 
 

072014 Laboratory Studies of Anomalous Entrainment in Cumulus Cloud Flows..............................................................................2069
Sourabh S Diwan, Roddam Narasimha, G S Bhat, K R Sreenivas 

 

072015 New Anemometer for Offshore Use ..............................................................................................................................................2077
J Puczylowski, J Peinke, M Hölling 

 

072016 Kinematic and Dynamic Pair Collision Statistics of Sedimenting Inertial Particles Relevant to Warm Rain 
Initiation ........................................................................................................................................................................................................2083

Bogdan Rosa, Hossein Parishani, Orlando Ayala, Lian-Ping Wang, Wojciech W Grabowski 
 

072017 Numerical Study of Radiatively Induced Entrainment ..............................................................................................................2093
H Schmidt, A R Kerstein, R Nédélec, S Wunsch, B J Sayler 

 

072018 An Experimental Analysis of Canopy Flows ................................................................................................................................2102
Antonio Segalini, Jens H M Fransson, P Henrik Alfredsson 

 

072019 A Fast Atmospheric Turbulent Parameters Estimation Using Particle Filtering. Application to LIDAR 
Observations..................................................................................................................................................................................................2111

Florian Suzat, Christophe Baehr, Alain Dabas 
 

072020 RANS Canopy Constants from Weak Turbulence Regime ........................................................................................................2121
J Viana Lopes, J M L M Palma, A Silva Lopes 

 

072021 Towards an Integrated Multiscale Simulation of Turbulent Clouds on PetaScale Computers .............................................2125
Lian-Ping Wang, Orlando Ayala, Hossein Parishani, Wojciech W Grabowski, Andrzej A Wyszogrodzki, Zbigniew Piotrowski, 
Guang R Gao, Chandra Kambhamettu, Xiaoming Li, Louis Rossi, Daniel Orozco, Claudio Torres 

 

072022 Second- and Third-order Moment Budgets in a Turbulent Patch Resulting from Internal Gravity Wave 
Breaking ........................................................................................................................................................................................................2135

S N Yakovenko 
 

072023 Continuous and Discontinuous Transitions in Geophysical Turbulence ..................................................................................2145
Marianne Corvellec, Freddy Bouchet 

 

072024 Are Oceanic Rings and Jets Statistical Equilibrium States? ......................................................................................................2151
Antoine Venaille, Freddy Bouchet 

 

072025 The Decay of Saffman and Batchelor Turbulence Subject to Rotation, Stratification or an Imposed 
Magnetic Field...............................................................................................................................................................................................2159

P A Davidson 
 

072026 Quasi-static Magnetohydrodynamic Turbulence at High Reynolds Number ..........................................................................2167
A Delache, B Favier, F S Godeferd, C Cambon, W J T Bos 

 

072027 Dynamos in Rotating Compressible Convection..........................................................................................................................2173
B Favier, P J Bushby 

 

072028 Transients and Turbulence Pockets in Thermal Convection of Paramagnetic Fluid Subjected to Strong 
Magnetic Field Gradients ............................................................................................................................................................................2180

S Kenjereš, W Wrobel, L Pyrda, E Fornalik-Wajs, J S Szmyd 
 

072029 Towards Local Resolution Measurements in Turbulent Liquid Metal Duct Flows ................................................................2190
Christiane Heinicke, André Thess, Ilko Rahneberg 

 

072030 Turbulence Anisotropy and Coherent Structures in Electromagnetically Generated Vortex Patterns................................2195
S Kenjereš 

 

072031 A Turbulent Ring and Dynamo in a Precessing Sphere .............................................................................................................2204
S Kida, M Shimizu 

 

072032 Local Structures of Homogeneous Hall MHD Turbulence.........................................................................................................2213
H Miura, K Araki 

 

072033 The Short-wavelength Instability of Magnetically Buoyant Layer............................................................................................2220
Krzysztof A Mizerski, Christina R Davies, David W Hughes 

 

072034 Nonlinear Dynamo Action in a Cylindrical Container Driven by Precession ..........................................................................2224
C Nore, J Léorat, J -L Guermond, F Luddens 

 

072035 Intermittency of Quasi-static Magnetohydrodynamic Turbulence: A Wavelet Viewpoint ....................................................2227
Naoya Okamoto, Katsunori Yoshimatsu, Kai Schneider, Marie Farge 

 



072036 Forced Magnetohydrodynamic Turbulence in Large Eddy Simulation of Compressible Fluid ............................................2232
A A Chernyshov, K V Karelsky, A S Petrosyan 

 

072037 Dealiased Convolutions for Pseudospectral Simulations ............................................................................................................2242
Malcolm Roberts, John C Bowman 

 

072038 Long-time Magnetic and Cross Helicities Evolution in the Free Decaying MHD Turbulence ..............................................2248
Rodion Stepanov, Peter Frick 

 

072039 Cross-helicity Effects and Turbulent Transport in Magnetohydrodynamic Flow ..................................................................2255
Nobumitsu Yokoi, Guillaume Balarac 

 
SECTION 8: CONVECTION, ROTATION, STRATIFICATION AND BUOYANCY EFFECTS 
 
082001 Heat Transport in Turbulent Rayleigh-Bénard Convection for Pr ≈ 0.8 and Ra ≤ 1015 .........................................................2265

Guenter Ahlers, Denis Funfschilling, Eberhard Bodenschatz 
 

082002 On Flow Reversals in Rayleigh-Bénard Convection ...................................................................................................................2269
Mani Chandra, Mahendra K Verma 

 

082003 Parabolic Flight Experiment "Convection in a Cylinder" – Convection Patterns in Varying Buoyancy 
Forces .............................................................................................................................................................................................................2279

N Dahley, B Futterer, C Egbers, O Crumeyrolle, I Mutabazi 
 

082004 Viscous Boundary Layers in Turbulent Rayleigh-Bénard Convection.....................................................................................2287
L Li, C Resagk, R Du Puits 

 

082005 The Influence of Non-Oberbeck-Boussinesq Effects on Rotating Turbulent Rayleigh-Bénard Convection ........................2292
Susanne Horn, Olga Shishkina, Claus Wagner 

 

082006 Structure Functions in Rotating Rayleigh–Bénard Convection.................................................................................................2302
R P J Kunnen, H J H Clercx, B J Geurts 

 

082007 Direct Numerical Simulations of Rayleigh-Taylor Instability....................................................................................................2312
D Livescu, T Wei, M R Petersen 

 

082008 Investigation of Temperature Statistics in Turbulent Rayleigh-Bénard Convection using PDF Methods ...........................2322
J Lülff, M Wilczek, R Friedrich 

 

082009 Effect of Aspect-ratio on Vortex Distribution and Heat Transfer in Rotating Rayleigh-Bénard Convection .....................2331
J Overkamp, R J A M Stevens, Detlef Lohse, Herman J H Clercx 

 

082010 Long Time Evolution of Large-scale Patterns in a Rectangular Rayleigh-Bénard Cell .........................................................2339
A Sergent, P Le Quéré 

 

082011 Secondary Convective Flows in the Rectangular Tank with Non-uniform Heating................................................................2346
A Teymurazov, A Sukhanovsky, V Batalov, P Frick 

 

082012 Comments on Heat Transfer Efficiency in Cryogenic Helium Turbulent Rayleigh-Bénard Convection .............................2351
P Urban, V Musilová, T Králík, L Skrbek 

 

082013 Reversals of Large-scale Circulation at Turbulent Convection in Rectangular Boxes ...........................................................2357
Andrey Vasiliev, Peter Frick 

 

082014 Energy Spectra in Rayleigh-Benard Convection .........................................................................................................................2362
Mahendra K Verma, Pankaj Mishra, Mani Chandra, Supriyo Paul 

 

082015 Bifurcations in Turbulent Rotating Rayleigh-Bénard Convection: A Finite-size Effect.........................................................2371
Stephan Weiss, Guenter Ahlers 

 

082016 Drag Reduction by Surface Treatment in Turbulent Taylor-Couette Flow.............................................................................2375
A J Greidanus, R Delfos, J Westerweel 

 

082017 Torque Scaling in Taylor-couette Flow — An Experimental Investigation .............................................................................2384
S Merbold, S Fischer, C Egbers 

 

082018 Experimental Investigation of Torque Scaling and Coherent Structures in Turbulent Taylor–Couette Flow ....................2390
S Tokgoz, G E Elsinga, R Delfos, J Westerweel 

 

082019 Damping Inertial Modes Excitation in a Closed Grid Turbulence Experiment Under Rotation ..........................................2400
P -P Cortet, C Lamriben, F Moisy, L R M Maas 

 

082020 Laboratory Study of Forced Rotating Shallow Water Turbulence ...........................................................................................2411
Stefania Espa, Gabriella Di Nitto, Antonio Cenedese 

 

082021 Statistics of Confined Turbulent Flows with and Without Rotation Effects ............................................................................2419
Clément Jause-Labert, Fabien S Godeferd 

 

082022 Laboratory Experiments and Numerical Simulations of Inertial Wave-interactions in a Rotating Spherical 
Shell ................................................................................................................................................................................................................2429

S Koch, U Harlander, R Hollerbach, C Egbers 
 

082023 a Study of Homogeneous Turbulence Within a Baroclinic Context ..........................................................................................2436
Alexandre Pieri, Claude Cambon, Fabien Godeferd 

 

082024 Linearized Potential Vorticity Mode and Its Role in Transition to Baroclinic Instability .....................................................2446
Alexandre Pieri, Aziz Salhi, Claude Cambon, Fabien Godeferd 

 

082025 Helical Properties of Sheared and Rotating Turbulence ............................................................................................................2452
Frank G Jacobitz, Kai Schneider, Wouter J T Bos, Marie Farge 

 

082026 Large Eddy Simulation of Stably Stratified Turbulence ............................................................................................................2458
Zhi Shen, Zhaoshun Zhang, Guixiang Cui, Chunxiao Xu 

 
 
 
 



SECTION 9: REACTING, COMPRESSIBLE, MULTI-PHASE AND CRYOGENIC FLOWS 
 
092001 Time-Frequency Analysis of Rocket Nozzle Wall Pressures during Start-up Transients ......................................................2464

Woutijn J Baars, Charles E Tinney, Joseph H Ruf 
 

092002 Capturing Coherent Structures and Turbulent Interfaces in Wake Flows by Means of the Organised Eddy 
Simulation, OES and by Tomo-PIV ...........................................................................................................................................................2474

E Deri, H Ouvrard, M Braza, J Hunt, Y Hoarau, S Cazin, E Cid, G Harran 
 

092003 Experimental Investigation of the Near-field Noise Generated by a Compressible Round Jet..............................................2483
Silvano Grizzi, Roberto Camussi 

 

092004 Reducing High Reynolds Number Hydroacoustic Noise Using Superhydrophobic Coating..................................................2494
Thomas Elboth, Bjørn Anders Pettersson Reif, Øyvind Andreassen, Michael B Martell 

 

092005 Adjoint Based Noise Minimization of a Round Supersonic Jet..................................................................................................2501
J Schulze, J Sesterhenn 

 

092006 Large Eddy Simulation of Premixed Flames with Multi-step Global Reaction Mechanisms ................................................2511
M Irannezhad, L -E Eriksson 

 

092007 LES of the Interaction Between a Premixed Flame and Complex Turbulent Swirling Flow.................................................2521
P Iudiciani, C Duwig, R Z Szasz, L Fuchs, E Gutmark 

 

092008 Transport of Inertial Particles in a Turbulent Premixed Jet Flame .........................................................................................2531
F Battista, F Picano, G Troiani, C M Casciola 

 

092009 Numerical Simulations of Industrial-scale Combustion Chamber - LES versus RANS .........................................................2541
Kamil Kwiatkowski, Daniel Jasinski, Konrad Bajer 

 

092010 Modelling of Interactions Between Variable Mass and Density Solid Particles and Swirling Gas Stream ..........................2548
I Wardach-Swiecicka, D Kardas, J Pozorski 

 

092011 Bubble-Turbulence Interaction in Binary Fluids ........................................................................................................................2554
F Battista, M Froio, F Picano, P Gualtieri, C M Casciola 

 

092012 Turbulent Energy Routes in Viscoelastic Wall Turbulence .......................................................................................................2563
E De Angelis, C M Casciola, R Piva 

 

092013 Simulating the Full-scale Sea Trials in the Towing Tanks Using Polymer Drag Reduction ..................................................2573
Inna Elyukhina, Albert Khomyakov 

 

092014 Influence of Artificially Generated Air Bubbles on a Wave Breaking ......................................................................................2578
D Merkoune, A Ezersky, N Abcha, F Amine, D Mouazé 

 

092015 The Effects of Back-reaction on Turbulence Modulation in Shear Flows: A New Exact Regularized Point-
particle Method.............................................................................................................................................................................................2582

P Gualtieri, F Picano, G Sardina, C M Casciola 
 

092016 Marked Drag Reduction in Non-affine Viscoelastic Turbulence in Homogeneous Isotropic and Pipe Flows .....................2592
K Horiuti, K Matsumoto, M Adati 

 

092017 Statistical Investigation on Coherent Vortex Structure in Turbulent Drag Reducing Channel Flow with 
Blown Polymer Solution ..............................................................................................................................................................................2601

Shota Ishitsuka, Masaaki Motozawa, Kaoru Iwamoto, Hirotomo Ando, Tetsuya Senda, Yasuo Kawaguchi 
 

092018 Experimental Investigation of Particle Deagglomeration using Turbulence............................................................................2611
Çagatay Köksoy, Özgür Ertunç, Sebastian Hüttner, Herbert Wachtel, Antonio Delgado 

 

092019 Particle Dispersion and Turbulence Modification in a Dilute Mist Non-isothermal Turbulent Flow 
Downstream of a Sudden Pipe Expansion .................................................................................................................................................2620

V I Terekhov, M A Pakhomov 
 

092020 Turbulence Characteristics and Mixing Performances of Viscoelastic Fluid Flow in a Serpentine 
Microchannel ................................................................................................................................................................................................2630

K Tatsumi, Y Takeda, K Suga, K Nakabe 
 

092021 Flow Past a Cylinder in Diluted Polymer Solutions ....................................................................................................................2640
Y L Xiong, C H Bruneau, H Kellay 

 

092022 A Turbulent Eulerian Multi-fluid Reactive Flow Model and Its Application in Modelling Sorption 
Enhanced Steam Methane Reforming .......................................................................................................................................................2650

Zhongxi Chao, Yuefa Wang, Jana P Jakobsen, Maria Fernandino, Hugo A Jakobsen 
 

092023 Pulsatile Turbulent Flow Through Pipe Bends at High Dean and Womersley Numbers .......................................................2660
Athanasia Kalpakli, Ramis Örlü, Nils Tillmark, P Henrik Alfredsson 

 

092024 Front Propagation in Rayleigh-Taylor Systems with Reaction..................................................................................................2670
A Scagliarini, L Biferale, F Mantovani, M Pivanti, F Pozzati, M Sbragaglia, S F Schifano, F Toschi, R Tripiccione 

 

092025 Statistics of Population Dynamics in Turbulence ........................................................................................................................2680
Prasad Perlekar, Roberto Benzi, David R Nelson, Federico Toschi 

 

092026 Analysis and Modelling of the Effective Reaction Rate in a Developing Mixing Layer ..........................................................2688
Karol Wedolowski, Konrad Bajer, Kamil Kwiatkowski 

 

092027 Vorticity Scattering Measurements in a Superfluid Inertial Round Jet ...................................................................................2697
D Duri, J Salort, P Diribarne, P -E Roche, C Baudet 

 

092028 Vortex Loops Cascade As a Channel of Quantum Turbulence Decay......................................................................................2704
Miron Kursa, Konrad Bajer, Tomasz Lipniacki 

 

092029 Novel Experimental Apparatus to Visualise Low-temperature Flows ......................................................................................2709
Marco La Mantia, Miloš Rotter, Ladislav Skrbek 

 

092030 Micro-Cantilever Anemometer for Cryogenic Helium ...............................................................................................................2717
J Salort, A Monfardini, P -E Roche 

 



092031 Kolmogorov Cascade and Equipartition of Kinetic Energy in Numerical Simulation of Superfluid 
Turbulence ....................................................................................................................................................................................................2720

J Salort, E Levêque, P -E Roche 
 

092032 Instabilities in Superfluid Plane Poiseuille Flow..........................................................................................................................2722
R Sooraj, A Sameen 

 

092033 Shell Models of Superfluid Turbulence ........................................................................................................................................2729
Daniel H Wacks, Carlo F Barenghi 

 

Author Index 




