Thirteenth International Symposium on

Turbulence and
Shear Flow Phenomena

25t — 28t June, 2024

Montréal, Canada

PROGRAM




7// /7
program overview / contents
/ /

welcome 4
Monday June 24th _
15h00 - 20h00 Registration at the Centre Mont-Royal Kasagi Award 4
Tuesday June 25th committees 5
07h00 - 18h00 Registration Foyer
08h00 - 08h20 Opening Ceremonies Théatre Symposium sponsors 5
08h20 - 09h10 Session 1: Kasagi Award Lecture Thééatre Symposium _ _
09h20 - 10h40 Session 2: Parallel Technical Talks International | & Il, Cartier | & |l advisory committee 6
10h40 - 11h00 Coffee break Foyer _ )
11h00 - 12h00 Session 3: Parallel Technical Talks International | & I, Cartier | & I useful information 7
12h00 - 13h50 Lunch break _ _
13h50 - 14h40 Session 4: Invited Lecture 1 Théatre Symposium Instructions 8
14h50 - 16h10 Session 5: Parallel Technical Talks International | & I, Cartier | & Il )
16h10 - 16h30 Coffee break Foyer plenary sessions 9
16h30 - 17h30 Session 6: Parallel Technical Talks International | & II, Cartier | & I .
18h00 - 20h00 Welcome Reception and Poster Presentations Foyer getting around 10
Wednesday June 26th restaurant suggestions 13
07h00 - 18h00 Registration Foyer _
08h20 - 09h10 Session 7: Invited Lecture 2 Théatre Symposium day trips 14
09h20 - 10h40 Session 8: Parallel Technical Talks International | & II, Cartier | & I .
10h40 - 11h00 Coffee break Foyer symposium schedule 15
11h00 - 12h00 Session 9: Parallel Technical Talks International | & II, Cartier | & I _
12h00 - 13h50  Lunch break index of authors 32
13h50 - 14h40 Session 10: Invited Lecture 3 Théatre Symposium
14h50 - 16h10 Session 11: Parallel Technical Talks International | & Il, Cartier | & |l notes 38
16h10 - 16h30 Coffee break Foyer
16h30 - 17h30 Session 12: Parallel Technical Talks International | & Il, Cartier | & Il maps 41
18h00 - 21h30 TSFP Banquet Marché Bonsecours

Buses leave Centre Mont-Royal at 18h00

Thursday June 27th sponsors
07h00 - 18h00 Registration Foyer
08h20 - 09h10 Session 13: Invited Lecture 4 Thééatre Symposium
09h20 - 10h40 Session 14: Parallel Technical Talks International | & Il, Cartier | & Il The local organizing committee is grateful for the financial support provided by the following
10h40 - 11h00 Coffee break Foyer
11h00 - 12h00 Session 15: Parallel Technical Talks International | & II, Cartier | & Il
12h00 - 13h50  Lunch break T u r I M
13h50 - 14h40 Session 16: Invited Lecture 5 Théatre Symposium
14h50 - 16h10 Session 17: Parallel Technical Talks International | & Il, Cartier | & Il
16h10 - 16030 Coffee break Foyer Mo n T re a L
16h30 - 17h30 Session 18: Parallel Technical Talks International | & Il, Cartier | & Il
Friday June 28th - Lay . . ¥, POLYTECHNIQUE
08h20 - 09h40 Session 19: Parallel Technical Talks International | & Il, Cartier | & Il 1 . ¥ F¥ MONTREAL
09h40 - 10h00 Coffee break Foyer !5 CO ncordia N\ MCGlll - & NVERSITE
10h00 - 11h00 Session 20: Parallel Technical Talks International | & Il, Cartier | & Il crrmEREnTY . G750 D'INGENIERIE
11h10 - 11h30 Closing Ceremonies Théatre Symposium

[ [:



7// /L
welcome /TSFP committees

/The Local Organizing Committee welcomes you to both the Thirteenth International
Symposium on Turbulence and Shear Flow Phenomena (TSFP13) and Montréal, Quebec,

Canada. The series of biennial TSFP Symposia is the principal venue for reporting and Executive COMMITTEE

disseminating recent and ongoing research on turbulence and shear flow phenomena.

Previous TSFP Symposia were held in Santa Barbara, U.S.A (1999), Stockholm, Sweden Stavros Tavoularis, University of Ottawa, Canada [Chair]

(2001), Sendai, Japan (2003), Williamsburg, U.S.A. (2005), Munich, Germany (2007), Seoul,

Korea (2009), Ottawa, Canada (2011), Poitiers, France (2013), Melbourne, Australia (2015), Bharathram Ganapathisubramani, University of Southhampton, UK
Chicago, U.S.A. (2017), Southampton, U.K (2019), and Osaka, Japan (2022). The TSFP

Symposia build upon the highly regarded series on Turbulent Shear Flows (TSF), which was Beverley McKeon, Stanford University, USA

inaugurated in 1977 and continued through 1997.

, Martin Oberlack, Technische Universitédt Darmstadt, Germany
A total of 307 extended abstracts were submitted to TSFP13. These all underwent peer

review by at least two independent reviewers from the TSFP Advisory Committee. Based on Hyung Jin Sung, Korea Advanced Institute of Science and Technology (KAIST), Korea
the reviewers’ rankings, 194 papers were selected for oral presentation and another 28 for
poster presentation. In addition to these 222 presentations, there are six invited lectures. The Laurent Mydlarski, McGill University, Canada (Ex-Officio member TSFP13)

opening lecture will be given by the TSFP13 Kasagi Award winner: Ricardo Vinuesa (KTH
Royal Institute of Technology, Sweden). The other five invited lectures will be delivered by:
Karthik Duraisamy (University of Michigan, USA), Bettina Frohnapfel (Karlsruhe Institute of

Technology, Germany), Stéphane Moreau (Université de Sherbrooke, Canada), Joerg
Schumacher (Technische Universitat llmenau, Germany), and Chunxiao Xu, (Tsinghua KASAGI AWARD SUBCOMMITTEE
University, China). Beverley McKeon, Stanford University, USA [Chair]

We hope that you will find ample interesting research in the field of turbulence and shear flow
phenomena across the 20 sessions, and poster session. These promise to highlight a diverse
spectrum of research in our field, including (but not limited to) Active flow control,
Compressible flows, Data-driven modelling, Experimental techniques, Instabilities, Jets,
Multiphase flows, Numerical methods, Rough-wall flows, Urban flows, Wakes, and Wall-
bounded turbulent flows.

Ellen Longmire, University of Minnesota, USA
Genta Kawahara, Osaka University, Japan
Dennice Gayme, Johns Hopkins Unversity, USA

We graciously thank the members of the Executive and Advisory Committees for their service Ugo Piomelli, Queen's University, Canada

and guidance in all matters. Moreover, we are grateful for the support we have received from
Tourisme Montréal and that of Concordia University, McGill University, and Polytechnique
Montréal. And to the participants in TSFP13 from 20 countries, we wish you an enlightening

and stimulating symposium, and a lovely stay in Montréal! LocAL ORGANISING COMMITTEE

The TSFP 13 Local Organizing Committee Laurent Mydlarski, McGill University [Chair]

Peter Bartello, McGill University

TSFP NObUhide Kasagi Award Ebenezer (Ekow) Essel, Concordia University

Sina Ghaemi, University of Alberta

TSFP presents the Nobuhide Kasagi Award, with the following purpose:
“The TSFP Nobuhide Kasagi Award will recognise excellence and Yvan Maciel, Universite Laval
innovation for early career researchers* for contributions to an area

relevant to the TSFP Symposia’ Jovan Nedi¢, McGill University

The TSFP Nobuhide Kasagi Award is graciously sponsored by the Marius Paraschivoiu, Concordia University

International Journal of Heat and Fluid Flow. The TSFP 13 award

. Djordje Romanié, McGill University
goes:

“To Ricardo Vinuesa, in recognition of his contributions to the Jerome Vetel, Folytechnique Montréal

understanding of complex turbulent flows through high-fidelity
simulations, and his novel applications of machine learning to study,
predict and control turbulent flows.”
/ 4

Bianca Viggiano, Polytechnique Montréal
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advisory committee

/Nikolaus Adams

Vincenzo Armenio
Sean Bailey
Christophe Bailly
Elias Balaras
Donald Bergstrom
Bendiks Jan Boersma
Jean-Paul Bonnet
Jacques Boree

D. Bouris

Luca Brandt

Geert Brethouwer
Angela Busse
Oliver Buxton
Kapil Chauhan
Haecheon Choi
Ken Christensen
Daniel Chung
Yongmann Chung
Carlos da Silva
Lars Davidson
William Devenport
Paul Durbin
Jochen Froehlich
Bettina Frohnapfel
Song Fu

Koji Fukagata
Naoya Fukushima
Bharath
Ganapathisubramani
Ricardo Garcia Mayoral
Sina Ghaemi

Mark Glauser

Ari Glezer
Susumu Goto
Fujihiro Hamba
Yosuke Hasegawa
Hirofumi Hattori
Suuisheng He
Stefan Hickel
Jean-Pierre Hickey
Sergio Hoyas

Jinyul Hwang
Yongyun Hwang
Hector lacovides
Kaoru lwamoto
Frank Jacobitz
Suad Jakirlic
Christian J. Kahler
Genta Kawahara
Kyung Chun Kim
Joseph Klewicki
Hiromichi Kobayashi
Azeddine Kourta
Yusuke Kuwata
Sylvain Laizet
Philippe Lavoie
Changhoon Lee
Jae Hwa Lee
Myoungkyu Lee
Sanjiva Lele
Chao-An Lin
Yingzheng Liu
Ellen Longmire
Adrian Lozano-Duran
Paolo Luchini
Mitul Luhar

Yvan Maciel
Krishnan Mahesh
Robert Martinuzzi
Beverley McKeon
Suresh Menon
Jason Monty
Scott Morris
Jonathan Morrison
Godfrey Mungal
Laurent Mydlarski
Hajime Nakamura
Ahmed Naguib
Jovan Nedi¢
Bernd Noack
Martin Oberlack
Shinnosuke Obi
Ramis OrlU

Yulia Peet

Ugo Piomelli
Michael Plesniak
Maurizio Quadrio
Matei Radulescu
Richard Sandberg
Neil Sandham
Sutanu Sarkar
Philipp Schlatter
Michael Schultz
Spencer Sherwin
Alfredo Soldati
Julio Soria

Philippe Spalart
Kazuhiko Suga
Pierre Sullivan
Hyung Jin Sung
Kunihiko (Sam) Taira
Alessandro Talamelli
Mamoru Tanahashi
Stavros Tavoularis
Dominique Thevenin
Flint Thomas
Federico Toschi
Tyler Van Buren
Christina Vanderwel
John Christos Vassilicos
Luc Vervisch
Ricardo Vinuesa
Marta Waclawyczyk
Stefan Wallin
Bing-Chen Wang
Jinjun Wang

Meng Wang

Ping Wang

Donald Webster
Jerry Westerweel
Chun-Xiao Xu

Yue Yang

Serhiy Yarusevich
Xiaojing Zheng
Wouter Bos

copyright status of TSFP submissions

TSFP accepts contributions for presentation based on at least two reviews of an extended

registration
Monday 24" June:
Tuesday 25" June:
Wednesday 26" June:
Thursday 27" June:

Centre Mont-Royal
Tuesday 25* June
18h00 - 20h00

Bring your conference badges

Marché Bonsecours
333 Rue Commune
Wednesday 26" June
18h00 - 21h00

/7
useful information

/

15h00 - 20h00
07h00 - 17h00
07h00 - 17h00
07h00 - 17h00

wifi

Internet will be provided for all
symposium participants at the Centre
Mont-Royal. Users can log in using the
following information

Username: TSFP13

Password: Montreal2024

welcome reception & poster presentations

Selection of non-alcoholic and alcoholic
beverages, and hot and cold hors
d’oeuvres will be served during the
reception.

abstract. Submissions selected for oral and poster presentation require authors to provide an
(up to) six-page manuscript. The (up to) six-page manuscript is made available electronically
to participants at the Symposium, and is subsequently posted on the TSFP website. The
copyright of TSFP manuscripts remains with the authors, who are free to submit their work for
publication in an archival journal, citing the TSFP manuscript as preliminary results. Archival
journals may also invite selected authors of TSFP manuscript to submit their work for
publication in special issues.

/s
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instructions

/

speakers
1. Speakers should arrive early to their session and introduce themselves to the session
chair.

2. Speakers have at most 17 minutes for their talk. This is followed by a 2-minute question
and answer period, and then 1 minute for change-over to the next talk.

3. Invited lecture sessions are 40 minutes with 10 additional minutes for question and answer
period, and then 10 minutes for change-over to the session tracks.

4. To ensure that the parallel sessions are coordinated, speakers must complete their talks
within the allotted time. Timing equipment is provided to aid this process.

5. Speakers must use their personal computer for the presentation, including an AV adapter,
if required”.
6. Due to the short period of change-over, please ensure:

e Speakers arrive before the session starts, to test their presentation with the
equipment in their designated room. Support will be available in the presentation
room.

e Please ensure that animations and equations in the presentation are displayed
correctly. As noted above, presentations can be tested in the session room
during coffee & lunch breaks.

*Please note that only fullOsize HDMI connections are provided. Speakers should bring AV
adapters suitable for their computers.

session chairs

1. Chairs should arrive early to their respective sessions, locate the speakers and explain the
timing.

2. Chairs are responsible for introducing the speakers, administering the question and
answer period after each talk, and ensuring that the session proceeds on time.

3. If a speaker fails to appear or if a presentation has been withdrawn, the chair should
suspend the session until the next scheduled presentation.

4. A laser pointer will be available in each room at the start of the session and should be left
at the Speaker Table at the front of the room at the end of each session.

5. There will be support in each of the presentation rooms to assist you.

poster presentations

1. Posters can be mounted from 15:00 on Monday, June 24" and need to be on display from
17:00 Tuesday June 25th until Friday morning, June 28" .

2. The poster display area is in the foyer on the 3rd floor, poster boards will be in place for
mounting upon arrival.

Posters should be removed at the latest by 11:30 on Friday June 28".

The board space is 4ft x 8ft (width x height, note height is from the ground). Posters
should fit entirely within the board boundaries.

Tacks/Velcro strips for mounting of the posters will be provided.

6. Each board will be labeled with "P#" corresponding to the number of your poster as per
the program.

B w

o

/7 //
plenary sessions
/

KaAsAGI LECTURE: RIcARDO VINUESA

KTH RovAL INSTITUTE OF TECHNOLOGY, SWEDEN ¢

\

DISCOVERING NOVEL CONTROL STRATEGIES FOR TURBULENT FLOWS
THROUGH DEEP REINFORCEMENT LEARNING

Tuesday 25" June, 08h20 — Théatre Symposia

INVITED LECTURE: KARTHIK DURAISAMY

UNIVERSITY OF MicHIGAN, USA

GENERALIZABLE PHYSICS-CONSTRAINED MACHINE LEARNING FOR
PREDICTIVE MODELING OF TURBULENT FLOWS

Tuesday 25" June, 13h50 — Théatre Symposia

INVITED LECTURE: BETTINA FROHNAPFEL

KARLSRUHE INSTITUTE OF TECHNOLOGY, GERMANY

R\N

TURBULENT FLOWS OVER ROUGH SURFACES

Wednesday 26" June, 08h20 — Théatre Symposia

INVITED LECTURE: STEPHANE MOREAU

UNIVERSITE DE SHERBROOKE, CANADA
TURBOMACHINERY NOISE: TURBULENCE A KEY INGREDIENT

Wednesday 26™ June, 13h50 — Théatre Symposia

INVITED LECTURE: JOERG SCHUMACHER

TECHNISCHE UNIVERSITAT ILMENAU, GERMANY

SN\

TURBULENT MESOSCALE CONVECTION IN THE BOUSSINESQ LIMIT AND
BEYOND

Thursday 27" June, 08h20 — Théatre Symposia

INVITED LECTURE: CHUNXIAO XU

TSINGHUA UNIVERSITY, CHINA

EQUIVALENT BOUNDARY LAYER MODEL AND ITS APPLICATION IN INFLOW
TURBULENCE GENERATION

Thursday 27" June, 13h50 — Théatre Symposia
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getting around

|| b

GETTING AROUND BY PUBLIC TRANSPORT

Public transport is a great and sustainable way to see the city. Our public
transportation service has received many awards for its initiatives in sustain-
able development. Hop on the métro or on a bus and in minutes, you're ata
museum, arestaurant orin Old Montréal. Totop it all, it's affordable and reliable.

GETTING AROUND BY TAXI

If you prefer getting around by taxi, it's easy to flag one down on the street.
You'll also find them at one of the city’s many taxi stands or in front of most
major hotels.

All taxis accept electronic payment and most taxi company have apps for
easy reservation.

&b

GETTING AROUND BY BICYCLE

BIXI, recipient of the Edison Award for Energy & Sustainability, allows everyone
to easily explore Montréal’s 600 (375 miles) kilometres of bike paths.

A $1.35 “Unlocking fee” is all it takes to borrow a bike at one of the
460 stations across the city, for a trip on the fly. A regular BIXI
charges 20 c/minute for each trip, whilst an electric one chargwes
35 c/minute.

V> J g
(Lo K &

Available 24 hours a day, 7 days a week from April to November.

10
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/ local specialties
/

MONTREAL'S PUBLIC must try
TRANSPORTATION y :
SERVICES :
>,
Stm The Montréal bagel is boiled in water,

sweetened with honey and cooked in a wood-
fired oven, giving it a crisp, golden top. Many
debates are had over which bakery produces
the best, but our top three are R.E.A.L. Bagels,
St. Viateur Bagel, and Fairmont Bagel

METRO
/ 4 métrolines

/ 68 stations

/ Can be accessed via the city's
underground pedestrian network

Montréal's smoked meat was invented by

Epsratineg hownet Aaron Sanft, who was born in Romania. The
Monday to Friday and Sunday from ] i ) ) ) ]
5:30a.m. to 1a.m.,and Saturday from smoked meat sandwich is piled high with thin
5:30a.m.to 1:30 a.m. . .

slices of succulent meat smoked with a blend
EJ of secret spices. All the Deli and Diner
BUS restaurant’s will have this on the menu, with the
/ 220 buslines of which 23 are dedi- classics being Schwartz’s Deli, Lester’s Deli

cated to all-night service

and Reuben’s Deli.

/ Allvehicles are wheelchair access-
ible, with the exception of minibuses
operated on Navette Or shuttles
and the 212 - Sainte-Anne line

FARES

/ Onetrip $3.75 CAD
/ 1-day pass $11 CAD

/ 3-day pass $21.25 CAD

/ Weekly pass $30 CAD

iconic eateries

Montréal cuisine is a delicious combination of
influences that started with Indigenous,
British and French origins, but now knows no
rules nor boundaries. Chefs across the city
transform fresh, locally grown products into
creative culinary concepts. An ever-changing
whirlwind of flavours has elevated classic
Québécois dishes from everyday cooking to
surprisingly inventive delights. You won't be
disappointed by the aptly named nouvelle
cuisine québécoise.

The Jean-Talon Market is open 361 days
a year and offers products coming from a
60-kilometre radius of the city.

The Wilensky's Light Lunch restaurant
has not changed much since 1932. Travel
back in time and order a special'— a beef
bologna and salami sandwich.

The Gibeau Orange Julep is a fast food
restaurant built in the shape of a giant
orange, a nod to the delicious juice it
serves.

The pretty little store Le Petit Dep is the
ultimate candy shop of grown-ups and
kids alike, with special treats, gourmet
products, pastries and all the special
touches to sweeten your stay.

Hot dogs have been a must since 1912 at
Montréal Pool Room, one of the city's
institutions.

La Binerie Mont-Royal serves iconic
French-Canadian cuisine.

squeak when you eat them!). Can even add smoked meat as a topping -
you can't visit Canada without trying this! It will be on pretty much every

food menu in bars, but the best can be found at La Banquise,
Poutineville, as well as some classic diners, including Greenspot

11
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symposium restaurant suggestions
/

Food Courts

There are food courts in the basement (underground level) levels of many Montréal office
buildings, generally serving fast food [$-label]. Two high-end food courts, serving better quality
meals, exist within walking distance of the Centre Mont-Royal [$$].

(1) Centre Mont-Royal (2200 Mansfield St; Very small) $
(2) Place Montréal Trust (1500 McGill College Ave) $
(3) Eaton Centre (705 Sainte-Catherine St W) $
(4) Place de la Cathédrale (625 Saint-Catherine St W) $
(3) Time Out Market Montréal (2" floor Eaton Centre) $$
(5) Le Cathcart Restaurants (Place Ville-Marie, Mansfield & Cathcart, Ground level) $$
Restaurants
(6) Pigeon Café & Bar (2000 McGill College Ave — in iA Clarington) $
(7) Café Notman (690 Sherbrooke St W — in the McCord Stewart Museum) $
(8) Les 3 Brasseurs (732 Saint-Catherine St W) $$
(9) Universel Déjeuners et Grillades (2055 Peel St) $$
(10) Enoteca Monza Pizzeria Moderna (1251 McGill College Ave) $$
(11) Copper Branch Stanley (1180 de Maisonneuve Blvd W; Vegan) $$
(12) Reuben’s Deli & Steakhouse (1116 Saint-Catherine St W) $$
(13) Le Taj (2077 Stanley St; Vegeterian + Vegan options) $$
(14) Restaurant Sho-dan (2020 Metcalfe St) $$$
(15) Le Boulevardier Restaurant (2050 Mansfield St — in Hotel Le Germain) $$$
(16) Le Pois Penché (1230 de Maisonneuve Blvd W) $$$
(17) Bar George (Le Mount Stephen, 1440 Drummond St) $$$
(18) Osteria mkt (1333 Blvd. Robert-Bourassa) $$$
. O
Known as one of the world’s & oy o

friendliest and liveliest
cities, Montréal is
recognized for its
cosmopolitan side and its
openness. In the middle of it
all, is the famous Crescent
Street (19), the heart of
downtown Montréal for
tourists and locals alike. A
wonderful sense of
hospitality characterizes this

Centre Mont-Royal
(TSFP Venue)

; A . & 4 &2
tiny strip as well as a typical & ey, %,
architecture that tends to s % i
create a warm and <l A
authentic atmosphere. With “o, Ty

its bars, clubs, restaurants
and discotheques,
Crescent Street (19) is
witness to round-the-clock >
action. RN

/13
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day trips
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OTTAWA

Ottawa, the nation’s capital, is only two hours from Montréal and home to the Canadian
Parliament and federal institutions. The city will astound you with its imposing government
buildings towering above the Ottawa River—especially the magnificent Library of Parliament
and its superb Gothic Revival architecture. Each spring, the city welcomes visitors from
around the world for the Canadian Tulip Festival, the largest in the world, with the
breathtaking beauty of millions tulips abloom throughout the Capital Region. Ottawa is
bursting with grand museums and beautifully designed parks along or close to the historic
Rideau Canal which runs through the city centre.

LAURENTIANS

For fine dining and simple relaxation in fabulous natural surroundings, the Laurentians are
about an hour’s drive from Montréal. Featuring world-class resorts and parks—including the
famous Mont-Tremblant four-season resort—here you'll find plenty of water sports,
challenging golf courts, mountain biking, rock climbing, snowmobiling, dog sledding, and
fantastic downhill and crosscountry skiing.

MONTEREGIE

A short hop south of the river, the Montérégie region is a treasure trove of inviting attractions.
Explore the Richelieu Valley, visit Chambly’s famous microbrewery, or enjoy a picnic among
the apple orchards on tranquil Mont Saint-Hilaire. Close by, Parc Safari is a great way to
spend an afternoon.

EASTERN TOWNSHIPS

Head south from Montréal and you'll find yourself in the picturesque Townships region, well
known for its bed-and-breakfast inns and gourmet cuisine. Tour vineyards and sample
homemade wines, jams and syrups; then visit the Orford Arts Center for a summer concert
under the stars.

QUEBEC CITY

Just a two-and-a-half-hour drive from Montréal, Québec City lives up to its UNESCO World
Heritage Site designation. Located on a spectacular bluff overlooking the St. Lawrence River,
the streets and buildings of Cap Diamant, Québec City’s historic quarter, and Place Royale
recount the history of New France. Inside the city’s old walls, the aroma of fresh bread,
croissants and coffee waft through the narrow streets—an irresistible atmosphere of Old
Europe is so pervasive that you'll find it hard to believe that you're still in North America.

N
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Jingxuan Zhang, Zhengping Zhu, Ricardo Vinuesa, Ruifeng Hu
P12 Experimental Characterization of a Sweeping Jet Actuator to Control Separated Flows
Mathieu Tocquer, Cédric Raibaudo, Azeddine Kourta
P13 Reduced-Order Model of Large-Scale Structures in Turbulence in a Periodic Cube
Satoshi Matsumoto, Masanobu Inubushi, Susumu Goto
P14 Transition to Turbulence on a Concave Surface: Exploring the Effects of Temperature on Gértler Instability
Maher Sawaf, Stephane Moreau, Sébastien Poncet, Abdellah Hadjadj, Mostafa Safdari Shadloo
P15 Effect of Freestream Turbulence on Flow Separation Around Ahmed Body
Amir Sagharichi, Mark Francis Tachie
P16 Experimental and Numerical Study of Turbulent Jet Shear Layer Interacting With a Free Surface
Nimesh Virani, Vesselina Roussinova, Ram Balachandar
P17 On the Measurement of Structure Functions of High Schmidt Number Scalar in Turbulence
Koji lwano
Deep Reinforcement Learning Model for Reducing Drag in Turbulent Channel Flow Based on Vortex
P18 |Developing and Decaying Process
Taisei Sato, Tomohiro Nimura, Akira Murata, Kaoru Iwamoto
P19 Flow State Transition of Mixed Convection in Vertical Channel With Horizontal Pressure Gradient
Yuki Matsukawa, Ryo Araki, Takahiro Tsukahara
P20 Numerical Modeling of Atmospheric Boundary Layer Conditions for a Scaled-Down, Low-Speed Wind Tunnel
Sheilla N Torres-Nieves, Francesco Forina
P21 Realizability in Tensor Basis Neural Networks for Two-Dimensional Turbulent Flows
Anthony Man, Yasser Mahmoudi
Experimental Study of Instantaneous Velocity-Pressure Correlations by PIV Measurement in a Turbulent Pipe
P22 |Flow With Drag Reduction by Added Surfactant
Takuya Yoshida, Shinnosuke Obi
P23 Comparison of a Turbulent Boundary Layer Encountering a Ramp Versus a Bump
Akhileshwar Borra, Theresa Saxton-Fox
P24 Direct Numerical Simulation of Turbulent Flow Through a Concentric Annular Square Duct
Taylor C. Opperman, Mark S. Tachie, Bing-Chen Wang
P25 Numerical Simulation of Boundary Layer Flow on a Flat Plate With Turbulence Stimulator
Youhei Takagi
P26 Numerical Investigation of Distributed Roughness Effects for Transient Flow
Takuto Ogawa, Aiko Yakeno
P27 On Vortex Ring Formation in Radially-Confined Spaces Under Co-Flow and Pressure Gradients
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