
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 ISBN: 978-1-7138-9738-5 
ISSN: 1742-6588 

5th Madrid Turbulence  
Workshop 2023 

Madrid, Spain 
29 May – 30 June 2023 

 

 

Journal of Physics: Conference Series Volume 2753 

 



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. 

 
 
 
 
 
 
 
 
 
 
 
 
 
This work is licensed under a Creative Commons Attribution 3.0 International Licence.  
Licence details: http://creativecommons.org/licenses/by/3.0/. 
 
No changes have been made to the content of these proceedings. There may be changes to pagination  
and minor adjustments for aesthetics. 
 
Printed with permission by Curran Associates, Inc. (2025) 
  
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:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 

 
Preface  

Peer Review Statement  

Forgetfulness of Turbulent Energy Cascade Associated with Different Mechanisms .......................................... 1 
Ryo Araki, Alberto Vela-Martín, Adrián Lozano-Durán 

Transient Growth of Wavelet-Based Resolvent Modes in the Buffer Layer of Wall-Bounded 

Turbulence .......................................................................................................................................................... 13 
Eric Ballouz, Scott T. M. Dawson, H. Jane Bae 

Numerical Experiments on Scalar Transport and Mixing in Turbulent Boundary Layers .................................. 27 
Gabriele Boga, Alfonso Giancola, Andrea Cimarelli 

Are the Dynamics of Wall Turbulence in Minimal Channels and Larger Domain Channels 

Equivalent? a Graph-Theoretic Approach .......................................................................................................... 41 
Ahmed Elnahhas, Emma Lenz, Parviz Moin, Adrián Lozano-Durán, H. Jane Bae 

Turbulent Activity in the Near-Wall Region of Adverse Pressure Gradient Turbulent Boundary 

Layers ................................................................................................................................................................. 60 
Taygun R Gungor, Yvan Maciel, Ayse G Gungor 

Spectral Analysis of the Correlation Between Temperature and Wall-Normal Velocity in Rayleigh-

Bénard Convection at Moderate Rayleigh Numbers .......................................................................................... 74 
Myoungkyu Lee 

Coherence Analysis of Geophysical Wakes in Flow Past a Three-Dimensional Hill ......................................... 88 
Jinyuan Liu, Sutanu Sarkar 

Energy Transfer in the Formation and Evolution of Energy-Containing Motions in Turbulent 

Boundary Layers .............................................................................................................................................. 102 
Antonio Matas, Kevin Liu, Ezhilsabareesh Kannadasan, Callum Atkinson, Julio Soria 

Predictability of Decay Events in Transitional Wall-Bounded Flows ................................................................ 114 
Daniel Morón, Alberto Vela-Martín, Marc Avila 

The Role of Nonlinear Interactions in the Onset of Drag Increase in Flow Over Riblets ................................ 128 
B Viggiano, C J Camobreco, J Wong, M Luhar, R García-Mayoral, D Chung, D Gayme 

Temporal Vortex Tracking in Isotropic Turbulence .......................................................................................... 142 
Afonso A. Ghira, Alberto Vela-Martin, Carlos B. Da Silva 

Coherent Structure Tracking of the Second Mack Mode in Transitional Hypersonic Boundary 

Layers ............................................................................................................................................................... 152 
Riwan Hammachi, Estelle Piot, Hugues Deniau, Jean-Philippe Brazier, Guillaume Daviller, 

José I. Cardesa 

Periodic Bursting Cycles on the Edge to Square Duct Turbulence................................................................... 174 
Markus Scherer, Markus Uhlmann, Genta Kawahara 

Numerical Analysis of the Bistable Propagation of Lean Premixed Hydrogen Flames ................................... 190 
Alba Domínguez-González, Miguel P. Encinar, Daniel Martínez-Ruiz 



On the Growth of Localised Perturbations in Isotropic Turbulence ................................................................. 205 
Miguel P. Encinar 

Causality Between Streaks and Bursts in Wall-Bounded Turbulence............................................................... 215 
Yuenong Ling, Adrian Lozano-Durán 

Linear and Nonlinear Granger Causality Analysis of Turbulent Duct Flows ................................................... 226 
B Lopez-Doriga, M Atzori, R Vinuesa, H J Bae, A Srivastava, S T M Dawson 

Karhunen–Loéve Decomposition of High Reynolds Number Turbulent Pipe Flows: A Voronoi 

Analysis ............................................................................................................................................................ 242 
D. Massaro, J. Yao, S. Rezaeiravesh, F. Hussain, P. Schlatter 

Inter-Scale Causality Relations in Wall Turbulence ......................................................................................... 257 
J De Salis Young, Z Hao, R Garcia-Mayoral 

Coherent Structures in Elastic Turbulent Planar Jets ........................................................................................ 272 
Christian Amor, Adrián Corrochano, Giulio Foggi Rota, Marco Edoardo Rosti, Soledad Le 

Clainche 

Prediction of Turbulent Energy Based on Low-Rank Resolvent Modes and Machine Learning ..................... 282 
Yitong Fan, Bo Chen, Weipeng Li 

Active Flow Control of a Turbulent Separation Bubble Through Deep Reinforcement Learning ................... 295 
Bernat Font, Francisco Alcántara-ávila, Jean Rabault, Ricardo Vinuesa, Oriol Lehmkuhl 

Accelerating High Order Discontinuous Galerkin Solvers Using Neural Networks: Wall Bounded 

Flows ................................................................................................................................................................ 313 
Oscar A. Mariño, David Mayoral, Adrián Juanicotena, Fernando Manrique De Lara, Esteban 

Ferrer 

Drag Reduction in a Minimal Channel Flow with Scientific Multi-Agent Reinforcement Learning ............... 325 
D Wälchli, L Guastoni, R Vinuesa, P Koumoutsakos 

Author Index 

 




