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About the Conference

The “Pudong Forum of Fluid Physics” will be held at the end of May. Scholars active in fluid mechanics
and fluid physics around the region will be invited to join this academic gathering. The forum will
feature short lectures in APS/DFD style to facilitate scientific exchange and collaboration between
scholars working on the frontiers of the related fields, and to share the latest research ideas. The forum
is co-sponsored by the NYU-ECNU Institute of Physics at NYU Shanghai and the NYU-ECNU Institute
of Mathematical Sciences at NYU Shanghai.

Organizing Committee

Jinzi Mac Huang
Assistant Professor of Mathematics, NYU Shanghai

Jin-Qiang Zhong
Professor, School of Physics Science and Engineering, Tongji University

Jun Zhang
Professor of Physics and Mathematics, NYU Shanghai;
Global Network Professor, NYU

Hepeng Zhang
Professor, School of Physics and Astronomy, Shanghai Jiao Tong University

Dao-sheng (David) Deng
Professor, Department of Aeronautics and Astronautics, Fudan University




DAY |

Program / rriday,Mé

Day 1: Biological Fluid and Active Matter

Afternoon Session Chair: Jun Zhang K&

1230 - 13145

13:45 — 1415

1415 — 14:45

1445 — 15715

1515 - 15145

15:45 - 1615

1615 — 1645

16:45 — 1715

17:15 - 17:45

Opening Remarks

Circular Swimming Motility and Disordered Hyperuniform State in an Algae
System
Hepeng Zhang KfaIAR, Shanghai Jiao Tong University

Putting Flexible “Ponchos” on Bluff Bodies Can Reduce Their Drag
Xinliang Tian B#%=, Shanghai Jiao Tong University

Phase-Field Modeling of Vesicle Motion, Deformation, Aggregation
Shixin Xu #=%2, Duke Kunshan University

Break

Persistent Fluid Flows and Programmable Active-matter Contraction Networks
Defined by Optically Controlled Boundaries
Zijie Qu B F7, Shanghai Jiao Tong University

Dynamic Interactions of Wall-Mounted Flexible Plates in a Laminar Boundary
Layer
Xing Zhang &£, Institute of Mechanics, CAS

Susceptibility of Orientationally Ordered Active Matter
Xiaging Shi & &, Soochow University

A Self-Propelled Spinner in a 2D Active Bath (joint work with Haoxin Huang)
Shuo Guo 2, ShanghaiTech University




Program / safurda

Day 2: Biological Fluid and Active Matter & Fluid Dynamics and Applications

Morning Session Chair: Hepeng Zhang 5K1{alAA

Biological Fluid and Active Matter

9:00-9:30

9:30-10:00

10:00-10:30

Swimming of the Midge Larva: Principles and Tricks of Locomotion at Intermedi-
ate Reynolds Numbers
Yang Ding T FH, Beijing Computational Science Research Center

Bacterial Wobbling in Complex Fluids: Enhanced Motility, and Surface Entrapment
Xinliang Xu ¥ %=, Beijing Computational Science Research Center

Break

Fluid Dynamics and Applications

10:30 - 11:00

11:00-11:30

11:30-12:00

12.00 - 1330

Acoustic Tweezers for Manipulation of Particles in a Liquid
Zheng Xu &%, Tongji University

Drag Model from Interface-Resolved Simulations of Particle Sedimentation in a
Periodic Domain and Vertical Turbulent Channel Flows
Zhaosheng Yu £%IZ, Zhejiang University

Application of Control-Equation-Embedded Deep Learning Algorithm in PIV Data
Post-Processing
Zhuang Su ##E, NYU Shanghai

Lunch Break (on your own)

Afternoon Session Chair: Jinzi Mac Huang &%

1330 - 14:.00

14.00 - 1430

1430 - 15:.00
15.00 - 1530
1530 - 16:.00
16:00 - 16:30

16:30 — 17:00

17.00 - 17.30

17:30-18:00

An Experimental Investigation on the Impingement and Splashing Processes of a
Supercooled Large Droplet on a Freezing Water Film
Zheyan Jin 85, Tongji University

Optical Lens Made of a Liquid Drop: From Liquid Morphology to its Optical
Properties
Yifan Bu #5i— L, NYU Shanghai

Bubble Generation and Manipulation in Laser-Liquid Interaction
Man Hu #8&, Fudan University

Break

IRAR B B AR R
Dao-sheng Deng IBi&R%, Fudan University

On Integral Analysis of Wall-Heat Flux in Compressible Turbulent Channel Flows
(Joint work with Peng Zhang and Yubin Song)
Zhenhua Xia E#RLE , Zhejiang University

HBFIWREZE, Navier-Stokes FiERHE
Yuehong Qian $kEXikE, Soochow University

Effect of Surface Roughness Geometry on Boundary-Layer Transition and
Far-Field Noise
Qingging Ye H& &, Zhejiang University

IR R RS TSI R
Quan Zhou A%, Shanghai University



Program / suhday,
Day 3: Fluid Dynamics and Applications & Geophysical Fluid

Morning Session Chair: David (Daosheng) Deng X[3i& %

Fluid Dynamics and Applications
9:00-9:30 t&%Ra?&:éﬁiﬁ"ﬁiﬁﬂﬂﬁﬁﬂﬁﬂ (Joint work with Jianchao He)
Yun Bao 8%, Sun Yat-sen University

9:30-10:00 Experimental Study on the Large-Scale Turbulence Structure Dynamics of a
Counterflowing Wall Jet (Joint work with Yuze Wang, Jiahua Li, Yizhou Tao and Xiang Qiu)
Yulu Liu X=FE, Shanghai University & SIT

10:00 - 10:30  Development of Active Flow Control Based on Data-Driven Methods
Xin Wen &%, Shanghai Jiao Tong University

10:30 - 11:00 Break
Geophysical Fluid

11:00 - 11:30 e3P BRERIEED
Jingiang Zhong $$85&, Tongji University

11:30 - 1200  The Analogy of Heat and Angular Momentum Transport in Taylor-Couette
Turbulence (Joint work with Jin-Qiang Zhong)
Xue-Yuan Leng /& FIx, Tongji University

12:00 - 1330  Lunch Break (on your own)
Afternoon Session Chair: Jinqiang Zhong 5753

13:30 - 1400  Untie the Sorted Patterned Ground with Physical Processes and Theoretical
Model
Quanxing Liu XIAE¢, East China Normal University

14:00 — 1430  Challenges in Imaging Particles
Kai Huang &, Duke Kunshan University

1430 - 1500 EFRREHITRDEB/E
Yadan Mao EIf}, China University of Geosciences, Wuhan

15:00 — 1530 Break

1530 - 16:00  Dynamics and Coupling Mechanism in Two-Layer Large-Scale Convection- A
Theoretical Approach (Joint work with Yu Sun, Jinxiao Xie, Xuan Liu and Jin-Qiang Zhong)
Jianwei Zhang &L, Tongji University

16:00 - 1630  Can Microplastics in the Atmosphere be Efficiently Transported to Antarctica?
(Joint work with Qiging Chen)
Guitao Shi 82575, East China Normal University

16:30 - 17.00  Morphological Attractors in Natural Convective Dissolution
Jinzi Mac Huang && %, NYU Shanghai

17:00 - 1730  Persistent Rotation of a Free Body in the Large-Scale Wind in Rayleigh-Bénard
Convection
Kaizhe Wang E&1#, NYU Shanghai

1730 - 1745 Closing Remarks




DAY 1

Abstract & Speakgr / Friday, May 27,

Circular Swimming Motility and Disordered
Hyperuniform State in an Algae System

Hepeng Zhang K1AIFA
Shanghai Jiao Tong University
Email: hepeng_zhang@sjtu.edu.cn

Abstract:

Active matter comprises individually driven units that convert locally stored energy into mechanical
motion. Interactions between driven units lead to a variety of nonequilibrium collective phenomena in
active matter. One of such phenomena is anomalously large density fluctuations, which have been
observed in both experiments and theories. Here we show that, on the contrary, density fluctuations in
active matter can also be greatly suppressed. Our experiments are carried out with marine algae
(Effrenium voratum), which swim in circles at the air-liquid interfaces with two different eukaryotic
flagella. Cell swimming generates fluid flow that leads to effective repulsions between cells in the far
field. The long-range nature of such repulsive interactions suppresses density fluctuations and
generates disordered hyperuniform states under a wide range of density conditions. Emergence of
hyperuniformity and associated scaling exponent are quantitatively reproduced in a numerical model
whose main ingredients are effective hydrodynamic interactions and uncorrelated random cell
motion. Our results demonstrate the existence of disordered hyperuniform states in active matter and
suggest the possibility of using hydrodynamic flow for self-assembly in active matter.

Putting Flexible “Ponchos” on Bluff Bodies Can Reduce
Their Drag
Xinliang Tian A=

Shanghai Jiao Tong University
Email: tianxinliang@sjtu.edu.cn

Abstract:

Is it possible to reduce the fluid drag of cars, submarines or even airplanes by attaching flexible
“add-ons”"? Yes. In this talk, we will show an experimental demonstration on a novel drag reduction
method by adding a closed flexible filament to a rigid flat plate. The experiment is conducted in a
vertical soap film. A sizable drag reduction up to 10% is observed. Moreover, it appears that such drag
reduction mechanism is robust over a wide range of flow velocity. Some on-going experimental
studies toward engineering applications are presented at the end.




Abstract & Speakgr / Friday, May 27

Phase-Field Modeling of Vesicle Motion, Deformation,
Aggregation

Shixin Xu Rt &
Duke Kunshan University
Email: shixinxu@dukekunshan.edu.cn

Abstract:

Athermodynamically consistent phase-field model is introduced for simulating the motion and shape
transformation of vesicles under flow conditions. In particular, a general slip boundary condition is
used to describe the interaction between vesicles and the wall of the fluid domain in the absence of
cell-wall adhesion introduced by ligand-receptor binding. A second-order accurate in both space and
time CAO finite element method is proposed to solve the model governing equations. Various
numerical tests confirm the convergence, energy stability, and conservation of mass and surface area
of cells of the proposed scheme. Vesicles with different mechanical properties are also used to explain
the pathological risk for patients with sickle cell disease.

Persistent Fluid Flows and Programmable
Active-matter Contraction Networks Defined by
Optically Controlled Boundaries

Zijie Qu, B FR

Shanghai Jiao Tong University
Email: zijie.qu@sjtu.edu.cn

Abstract:

Biological systems control ambient fluids through the self-organization of active protein structures
across different length scales, however, the physical principles underlying the organization of active
proteins and control of active-matter-driven fluid flows are poorly understood. Here, we use an
optically-controlled system composed of microtubule and kinesin motor to analyze the emergence of
persistent flow fields and the protein self-organization dynamics. Using light, we form programmable
contractile microtubule networks of varying size and shape, and demonstrate that the geometry of
microtubule flux at the corners of contracting microtubule networks predicts the architecture of flow

fields.



Abstract & Speaker / Friday, May 27

Dynamic Interactions of Wall-Mounted Flexible Plates
INn @ Laminar Boundary Layer
Xing Zhang K82

Institute of Mechanics, CAS
Email: zhangx@lnm.imech.ac.cn

Abstract:

A simplified model for the flows through and above vegetation canopies is proposed in this study.
Numerical simulations are performed to investigate the interactions between large arrays of
wall-mounted flexible plates and oncoming laminar boundary-layer flows. The influences of bending
rigidity, mass ratio and gap distance between adjacent plates on the dynamic behaviors are explored.
The findings of this study indicate that the coherent motions of the arrays are governed by a coupled
mechanism in which the frequency of flow instability is locked onto the structural natural frequency.

Susceptibility of Orientationally Ordered Active Matter

Xiaging Shi iiE &
Soochow University
Email: xgshi@suda.edu.cn

Abstract:

We investigate the susceptibility of long-range ordered phases of two-dimensional dry aligning active
matter to population disorder, taken in the form of a distribution of intrinsic individual chiralities. Using
a combination of particle-level models and hydrodynamic theories derived from them, we show that
while in finite systems all ordered phases resist a finite amount of such chirality disorder, the
homogeneous ones (polar flocks and active nematics) are unstable to any amount of disorder in the
infinite-size limit. On the other hand, we find that the inhomogeneous solutions of the coexistence
phase (bands) may resist a finite amount of chirality disorder even asymptotically.



DAY 182

Abstract & Speakegr / saturday, May 28,

A Self-Propelled Spinner in a 2D Active Bath

(Joint work with Haoxin Huang)

Shuo Guo ZRf
ShanghaiTech University
Email: guoshuo@shanghaitech.edu.cn

Abstract:

Understanding and manipulating chirality of active matter is of great importance in biological and
industrial applications, such as how the biological function of tissues is affected by the collective
behavior of cells. Here, we present a self-assembled and self-propelled chiral spinner at a water air
interface. We will discuss how the rotation of the spinner is affected by the

surrounding active bath. The research will deepen our understanding on the collective motion of
active matter.

Swimming of the Midge Larva: Principles and Tricks of
Locomotion at Intermediate Reynolds Numbers
Yang Ding T FH

Beijing Computational Science Research Center
Email: dingyang@csrc.ac.cn

Abstract:

At the millimeter scale, the speeds of undulatory swimmers such as larval fish decrease to less than 0.3
body length per cycle. In contrast, midge larvae and mosquito larvae who swim in the “figure-of-8" gait
can reach a speed of more than one body length per cycle. To reveal the propulsion mechanism, we
coupled a 3D body model with computational fluid dynamics. We reveal novel mechanisms such as
the modulation of body deformation speed and manipulation of moment of inertia. We show that the
figure-of-8 gait is advantageous only in the intermediate Reynolds number regime, highlighting the
unique hydrodynamic features of intermediate Reynolds numbers.
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Abstract & Speaker [/ saturday, K/]ay 28,

Bacterial Wobbling in Complex Fluids: Enhanced
Motility, and Surface Entrapment
Xinliang Xu R¥E=

Beijing Computational Science Research Center
Email: xinliang@csrc.ac.cn

Abstract:

Swimming microorganisms are constantly influenced by the presence of boundary surfaces in their
natural habitats in human microbiome and ocean and soil ecosystems, giving rise to rich swimming
behaviors. In this talk | would like to present a recently developed minimal model for bacterial
wobbling. Using this model, we studied the hydrodynamics of swimming bacteria in complex fluids,
which quantitatively explains two interesting bacterial swimming behaviors: the motility
enhancement of bacteria swimming in both colloidal and polymeric fluids; and the entrapment of
bacteria by planar surfaces with an anti-correlation between the pitch angle and the wobbling angle.

Acoustic Tweezers for Manipulation of Particles in a
Liquid

Zheng Xu &l
Tongji University
Email: gotoxvzheng@tongji.edu.cn

Abstract:

In this talk, | will introduce our recent particle trapping and manipulation works by acoustic tweezers.
It includes the trapping of particles in liquid to a surface, a line, a point, and how to realize the transport
of particles along curves with preset destinations.




DAY 2

Abstract & Speak

Drag Model from Interface-Resolved Simulations of
Particle Sedimentation in a Periodic Domain and
Vertical Turbulent Channel Flows

Zhaosheng Yu &I

Zhejiang University
Email: yuzhaosheng@zju.edu.cn

Abstract:

A drag correlation is established for laminar particle-laden flows, based on the data from the
interfaced-resolved direct numerical simulations (IR-DNS) of particle sedimentation in a periodic
domain. The drag correlation is then corrected to account for the turbulence effect by introducing the
relative turbulent kinetic energy, from the IR-DNS data of the upward turbulent channel flows laden
with the particles larger than the Kolmogorov length scale at relatively low particle volume fractions. A
drift velocity model is developed to obtain the effective slip velocity from the interphase mean velocity
difference for the vertical turbulent channel flow.

Application of Control-Equation-Embedded Deep
Learning Algorithm in PIV Data Post-Processing
Zhuang Su 7k

NYU Shanghai
Email: suz@nyu.edu

Abstract:

Particle image velocimetry (PIV) is currently the most effective measurement method to obtain the
flow velocity field, but due to the limitation of spatial resolution, the measured discrete velocity field
may not fully satisfy the basic governing equations. At the same time, in some complex flow
problems, there is often the coupling of multiple processes such as velocity, temperature or density. A
single velocity field measurement can no longer meet the measurement requirements. Direct field
measurement of those quantities, however, still lacks effective means. By introducing a deep learning
algorithm to the PIV measurement results as post-processing, the above problems can be solved, the
correction of the velocity field and the expansion to other physical quantities such as pressure and
temperature can be realized simultaneously. This report will introduce the application of this method
In turbulent mixing.

n
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An Experimental Investigation on the Impingement
and Splashing Processes of a Supercooled Large
Droplet on a Freezing Water Film

Zhevan Jin 8%

Tongji University
Email: zheyanjin@tongjiedu.cn

Abstract:

In the present study, we report the detailed dynamic processes of a supercooled large droplet
impacting on a freezing water film at different freezing times. At the beginning of the experiment,
the deionized water film was first set to a desired temperature and then triggered to freeze by
further cooling. Then, a supercooled large droplet was released to impact the freezing water film at
different freezing times. The results showed that the dendritic ices significantly affected the
formation and growth of crowns, which could lead to the earlier crown breaks or the formation of the
irregular crowns.

Optical Lens Made of a Liquid Drop: From Liquid
Morphology to its Optical Properties
Yifan Bu f5—M,

NYU Shanghai
Email: ybl026@nyu.edu

Abstract:

A small drop of water tends to form a spherical shape, and can be somewhat flattened by gravity. This
shape resembles the geometry of an optical lens. Liquid lenses have been used in many applications.
In this study the optical performance of a liquid lens, a drop sitting on or hanging on a solid substrate,
is studied both theoretically and numerically. First, the surface profile of the liquid drop is determined
from balancing fluid surface tension and effect of gravity. The optical properties of such 'liquid lenses|,
such as the spherical aberration and the overall image quality, are studied and discussed in some
detail. Finally,a comparison between image qualities of the pendant, sessile, and spherical liquid drop
lenses are carried out to verify whether the imaging ability of the pendant or sessile liquid drop would
surpass traditional spherical lenses.



DAY 2

Abstract & Speaker / saturday, May 28,

Bubble Generation and Manipulation in Laser-Liquid
Interaction

Man Hu A2
Fudan University
Email: human@fudan.edu.cn

Abstract:

Lasers impacting on liquids, ranging from a single droplet to soft biological tissues, can generate vapor
explosions and then bubbles. Lasers also offer the potential to precisely manipulate bubbles, especially
in microfluidic devices, facilitating applications for liquid control, drug delivery and microparticles

accumulation.

In this talk, we first introduce the nanoparticle-mediated cavitation bubble via impacting an infrared
laser on water, therein the nucleation threshold and core-shell bubble fabrication are discussed. Then,
we present the near-infrared-laser navigated dancing bubble within water, which exhibits excellent
followability, highly surfering speed, and diverse steering states. Potential applications by
manipulating this bubble are further demonstrated.

TR R H AR A

Dao-sheng Deng XBiE RS
Fudan University
Email: dsdeng@fudan.edu.cn

Abstract:

NRERTFEEHRRE, E55MYETEE, SUIRZSHANYIEIR, #MEFEERENRANA. FREEE
BT RS FSRE RN IR A MR AL TRRBIN B 35— R0 F, iffRRERNLIRER, KEFREERI K
LTHEFED, 2T AFBE R R TR S TS BIRE MRV R ZF MR Y. 55 201 F, B RENEBRRE FRE
AR AR, ZEBEETRARABRBRNEY Z IR E AR R,
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On Integral Analysis of Wall-Heat Flux in Compressible
Turbulent Channel Flows

(Joint work with Peng Zhang and Yubin Song)

Zhenhua Xia Eir1E
Zhejiang University
Email: xiazh@zju.edu.cn

Abstract:

In this talk, we focus on the wall-heat flux in compressible turbulent channel flows. Several exact
expressions for the mean heat flux at the wall will be derived, validated and discussed. In our opinion,
most of the decomposition formulas are just mathematically exact ones and they generally are lacking
in clear physical interpretations. The formulas can be used to estimate wall-heat flux, but special
attention should be paid when they were adopted to explore the related underlying physics.

BFIREZE, Navier-Stokes HF iR HE

Yuehong Qian Xk
Soochow University
Email: yuehonggian@suda.edu.cn

Abstract:

BINIMEETRFRREEREHEL, GENBEICEM, EEIIENA,
BETEREHZUREENA, {55121 #lorenzeh N F M —EIERNE R,




Abstract & Speaké

Effect of Surface Roughness Geometry on
Boundary-Layer Transition and Far-Field Noise
Qingging Ye HEFE

Zhejiang University
Email: gingging_ye@zju.edu.cn

Abstract:

Surface roughness elements are often used to force laminar to turbulent transition in aerodynamic
and aeroacoustic wind-tunnel experiments. The statistical features and spectral content of the
pressure fluctuations in the resulting turbulent boundary layer at the trailing edge can affect far-field
noise. To elucidate this dependence, boundary-layer transition induced by randomly distributed
roughness elements and a zigzag strip of the same height over a NACA 0012 airfoil is investigated
experimentally. The effects of roughness geometry on the near-field flow topology, transition location,
and far-field noise are addressed in the common experimental setting for the first time. The research
confirms that an adequate characterization of the boundary-layer transition is necessary when
measuring the far-field noise during wind-tunnel experiments.

REhAimim S SN IEH R

Quan Zhou @£
Shanghai University
Email: gzhou@shu.edu.cn

Abstract:

LAz ZEFEIREDAE TR mRMED, K HRmRESHIREHA FEMBIFRNMIRE Z B, wRREI T A8 %
WA ARED < SN ER A B B R A IREN S I N T BRI R R0, B RS W ERENIE, ANHE R AE
BB £ EZ R0, AR E U X —HERE R R R NR RN R, KIENRIREDF MBI X wR S ERCE L
- BARIEEY RN B S R IR ENSB B B S BN 5 mE X, Mk PR (ER FRRR AL, 27 £ —MHsy
RN ENE | £ SRR EEKFRENLL AT E RSB RIAREIN T — MRIRRIEI T/, MR T LR ERIRE
yHHER T RERFREMBER. BT HREMEANKEERHE, HEHEREEIE, EXEBERREATENR
ERARERIKIRIR S . BBV S RRAS IR A A SR AL Feim i 57 = IR E ARV, SSTPaIE R
00%BYIE £, [z 2, S EHRENAE AT LAA ROt ISR RS M B £ B, MITHRERAUR B H PR R X R L PSR AR
NIRRT X R E AR T g R, A TRV ARt 7L s S MR B,
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RS Razt ZEimin At il R stE

(Joint work with Jianchao He)

Yun Bao 1=
Sun Yat-sen University
Email: stsby@mail.sysu.edu.cn

Abstract:

AT R E R R EENY B R R R Z — KERa=0(1014) /G AX AL S T 3T “BIRE 1Y
MR EBHE X GLEIE TN R IN A X Ra=0(1014) BRI iz m# N “ERiRE”, T ERERaZ I T L H
BATRE R LT Van der PoelZE A S XTI T Pr=4. 30 —EFM = AXRDNSITELE R, M =L R 5GLIBIET
MY)E BT, —4ERXRNUERTERa=10108Y &k £ B TR, REGLEEIC TN E Eh L.

AX5ER T BxmRa=1014M R Y Z 4 MR ADNSIH BT EER AT, ZEAIREANuIBERa I T (L%
SHIMBEER MRS, B2 EXENAGLEEIE TN, = EFFEGLRIC TN,

THATRERFERTRE, REAARERRES A4S 7T HER B ARARE, Mo £ R KHEEL, &K
RRANUEFERa B T B I R 5L . FEE RaZ VI — S IE =, MEhZ IR E, BEED — AR R E A SGLIRIO TR
MEEEER—, EERa=1014, —EAIRBVE A EIRa=0(1014) i R #H N “BikE”

Experimental Study on the Large-Scale Turbulence
Structure Dynamics of a Counterflowing Wall Jet

(Joint work with Yuze Wang, Jiahua Li, Yizhou Tao and Xiang Qiu)

Yulu Liu XI=FpE
Shanghai University & SIT
Email: ylliu@sit.edu.cn

Abstract:

The dynamics of the vortex structure in a three-dimensional, round counterflow wall jet are
investigated using particle image velocimetry (PIV) to explore the large-scale turbulence structure and
to analyze the mechanism of its generation in the flow field. The ratio of the jet velocity to the main flow
velocity is 8.89, and the Reynolds number based on the diameter of the jet pipe is 9127. Typical vortex
structures are detected in the stagnation region and main flow by the virtual dye method. The
instability of the jet caused by the feedback mechanism. The vortex ring is shed from the wall when
the jet length 1 Springer Nature 2021 LATEX template 2 Experimental study on the large-scale
turbulence structure dynamics of a counterflowing wall jet contracts. Fluid flow from the recirculation
region to the original location of the vortex ring. Both the growth and breakup of the front vortexin the
main flow boundary layer and the process by which the main flow penetrates the jet are observed. It is
revealed that the streamwise turbulent kinetic energy component contributes inclination angle is
substantially affected by the main flow. The turbulent kinetic energy contribution of the wall-normal
component is particularly significant in the recirculation region. Furthermore, dynamic mode
decomposition (DMD) analysis exposes four low-frequency modes whose corresponding dynamic
processes are the jet penetrating in the streamwise direction, wall-normal fluctuation, recirculation
region fluctuation in the streamwise direction, and vortex shedding from the jet to the recirculation
region. Keywords: round wall jet, virtual dye method, vortex structure.
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Abstract & Speakgr / sunday, May29 .,

Development of Active Flow Control Based on
Data-Driven Methods
Xin Wen ;23

Shanghai Jiao Tong University
Email: wenxin84@sjtu.edu.cn

Abstract:

Sweeping jet is a promising active flow control technology, which can produce high-frequency
excitation without using any mechanical moving parts. However, there are still challenging problems
in applications. To address the measurement challenges, the applicant developed data fusion
methods of particle image velocimetry and pressure sensitive paint to obtain high accurate
measurement results. In the airfoil flow control, data-driven methods are proposed to sensing and
predicting the aerodynamic parameters based on only scattering and noisy sensors. In the fluidic
thrust vector nozzle control, sparse regression method was developed to discover the control
governing equation based on experimental data.

he¥E 3} F R B IERIER]

Jingiang Zhong 9858
Tongji University
Email: jingiang@tongji.edu.cn

Abstract:

TR M HIKIR (T ERF TR P E RN B AR B Taylor-ProudmanIBIRFATA = , Bede X mABIERE ST X
T EES RS TAE Z4RI74540 ; A KF A B LiERREEhEl, 25 HARFIEILET S,

SRR A IMTETRFE A ARSE R T, BEH D B RIERTE KT ERMBENITENITA, FERRZH iR HAY47REA
BRI TERIEAA R T, BED HIERET R EERT A ARENIEREIREN, £ FIRANER H IS
EEHIERTA, ENREHEREXKERITERE M,
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The Analogy of Heat and Angular Momentum
Transport in Taylor-Couette Turbulence

(Joint work with Jin-Qiang Zhong)

Xue-Yuan Leng /2Fix
Tongji University
Email: xueyuanleng@tongji.edu.cn

Abstract:

The numerical results of the turbulent transport of heat and angular momentum transport in
turbulent Taylor-Couette flows are reported. The results suggest that both axial and radial heat
transport have the similar power-law scaling as the radial angular momentum transport in the regime
of turbulent Taylor vortex flow. The coherent structures in the form of turbulent Taylor vortex flow are
attributed to the origin of the underlying mechanism of turbulent transport, which provide the TC
systems with the equal transport efficiencies in both the radial and axial directions.

Untie the Sorted Patterned Ground with Physical
Processes and Theoretical Model

Quanxing Liu XA
East China Normal University
Email: gxliu@sklec.ecnu.edu.cn

Abstract:

In this talk, | will introduce several classical sorted ground patterns from Earth to Mars. Based on our
recent phase separation model, | will talk about some potential explore and insight into some of them
with a theoretical model and new experimental investigations. Finally, | will introduce several novel
self-oraganized phenonam on extremel environement.




Abstract & Speaker / sunday, Mii'y 29

Challenges in Imaging Particles

Kai Huang #E§
Duke Kunshan University
Email: kai.huangl8oc@dukekunshan.edu.cn

Abstract:

Nothing is built on stone; all is built on sand, but we must build as if the sand were stone.' Jorge Luis
Borges, vividly describes the influence of sand grains on the civilization process happening throughout
the past century, and continuing till now. However, do we really understand sand as continuum, like
fluids? In this talk, | will focus on the challenges arising from probing the statics and dynamics of
granular materials. Particularly, | will introduce two non-invasive particle tracking techniques recently
employed in monitoring granular flow.

R RINAR RIS

Yadan Mao EilF
China University of Geosciences, Wuhan
Email: yadanmao@l163.com

Abstract:

PSRRI PRI CXEE T 75 S RS, IR S WAL T — MR B ESHE S RSP AR BT RERINER
M EH RS — R RIS ERTS, TN T B EE RS IR R AN R E RS B REEIE R,
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Abstract & Speakgr / sunday, May-29.

Dynamics and Coupling Mechanism in Two-Layer
Large-Scale Convection- A Theoretical Approach

(Joint work with Yu Sun, Jinxiao Xie, Xuan Liu and Jin-Qiang Zhong)

Jianwei Zhang KZET
Tongji University
Email: zhang@tongji.edu.cn

Abstract:

Turbulent convection can be seen in various natural flows related to astrophysics and geophysics,
including in the outer layer of the Sun, in Earth's mantle and the thermohaline convection in the
ocean. In turbulent regime, large-scale circulation (LSC) is often studied by Rayleigh-Bénard
Convection (RBC) system, which is a buoyancy-driven convection in a closed cylinder of TRD/L=1. Thus,
the study of LSC and RBC system plays crucial roles heat and mass transportation in turbulent.

Based on single-roll LSC model BAO7, taking volume average of physically important terms rooted in
Navier-Stocks (NS) equations, we formulate a modified one to account for double-layer LSC dynamics
and coupling mechanism, i.e., thermal coupling and viscous coupling (Fig. 1), in two-layer fluid system.
Our theoretical model provides a new understanding of cessation events occurring more frequently in
two-layer system which can be clearly seen from time series of §, the strength of LSC, based on
experimental data. Furthermore, the calculation result shows the probability distribution of motion
state in the 6-A8 phase plane (Fig. 3) in which there is a peak at A8=1/2 in the P.D.F of § close to 0. The
two-layer LSC coupling theory attempts to explore the underlying mechanism in the interaction of
multiple circulation coupling, which may have broad implications in a wide-spread of physics
problems.
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Can Microplastics in the Atmosphere be Efficiently

Transported to Antarctica?
(Joint work with Qiging Chen)

Guitao Shi &%
East China Normal University
Email: gtshi@geo.ecnu.edu.cn

Abstract:

Microplastics have been widely found in water, soil, atmosphere, etc., and microplastic pollution has
arisen as a global environmental concern. The presence of microplastics in polar sea waters indicates
their worldwide transport through the oceans, while the knowledge on the long-range atmospheric
transport of microplastics remains highly restricted. It is previously thought that microplastics may be
efficiently transported locally or regionally due to the relatively large sizes. Here, we investigate
atmospheric microplastics in the marine atmospheric boundary layer along the cruise track from
mid-Northern Hemisphere to Antarctica, and it is found that microplastics can be efficiently
20 transported in the atmosphere globally.
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Morphological Attractors in Natural Convective

Dissolution
Jinzi Mac Huang &%

NYU Shanghai
Email: machuang@nyu.edu

Abstract:

Ever-changing geological features on this planet never fail to capture our imagination and inspire new
scientific advances. Among them, the formation of stone forests is one striking geomorphology
caused by dissolution and fluid-structure interactions in nature. Recent experiments demonstrate
how a soluble body placed in a fluid spontaneously forms a dissolution pinnacle — a slender, upward
pointing shape that resembles naturally occurring karst pinnacles found in stone forests. This unique
shape results from the interplay between interface motion and the natural convective flows driven by
the descent of relatively heavy solute. In this talk, we will discuss a class of exact solutions that act as
attractors for the shape dynamics in two and three dimensions. Intriguingly, the solutions exhibit large
but finite tip curvature without any regularization, and they agree remarkably well with experimental
measurements. The relationship between the dimensions of the initial shape and the final state of
dissolution may offer a principle for estimating the age and environmental conditions of geological

structures.

Persistent Rotation of a Free Body in the Large-Scale
Wind in Rayleigh-Bénard Convection
Kaizhe Wang 20

NYU Shanghai
Email: kw2223@nyu.edu

Abstract:

We investigate the dynamics of a free-rotating body interacting with the large-scale circulation (LSC)
of Rayleigh—-Bénard thermal convection. A surprisingly persistent co-rotation of both the free body and
the LSC is observed, whose rotation rate increases monotonically with the intensity of thermal
convection, measured by the Rayleigh number Ra. The rotational direction occasionally and
spontaneously reverses, occurring more frequently at higher Ra. Their co-rotation can be interpreted
by the mutual interaction between the rotor and the LSC: a planar rotor breaks the symmetry of the
convection system, leading to coherent flow structures that drive the rotation.
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NYU-ECNU Institute of Physics at NYU Shanghai

With today's rapid developments in the frontiers of physics, new opportunities and challenges are
constantly arising. These occur at both the basic and applied levels. At the basic level, physics provides
the foundation of our knowledge of the physical universe. At the same time, new methods and
techniques arising from physics research have proved useful in creating new research fields in the
biological, social, and engineering sciences. The impact on society from all of these efforts is and will
remain profound.

In response to these developments, New York University and East China Normal University together
have created the NYU-ECNU Institute of Physics at NYU Shanghai. The Institute's mission is to build a
world-class physics research institute by building on and expanding existing strengths at NYU and
ECNU. In addition to fostering US-Chinese scientific collaborations --- including a large international
component --- the Institute combines and leverages the existing strengths of physics research at the
three institutions: particle physics and cosmology; hard and soft condensed matter physics; biological
physics; atomic, molecular, and optical physics, nanomaterials; and expertise in precision laser
spectroscopy and nuclear magnetic resonance.

The Institute features an active visitor program, a regular seminar series, and conferences and
workshops. But most importantly, it will actively work to create and strengthen research collaborations
among scholars from many different universities and research areas. A central component of its
mission is to identify new and exciting theoretical and experimental research directions, especially in
the frontier areas of laser spectroscopy, quantum condensed matter, quantum manipulation and
information, and precision measurements.
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NYU-ECNU Institute of Mathematical Sciences at NYU Shanghai

The NYU-ECNU Institute of Mathematical Sciences at NYU Shanghai is dedicated to the development
of a unique research and training environment to advance modern mathematics and its applications.
The Institute works in close partnership with New York University's Courant Institute of Mathematical
Sciences and East China Normal University's Department of Mathematics.

Research work at the Institute is patterned after the style of mathematics that has become the
trademark of the Courant Institute since its founding in 1935: strong, dedicated and talented
mathematicians working on problems of important scientific, technological, social, or economic
consequences and developing the mathematical and computational methods to solve these
problems. The research interests at the Institute include theories and applications of probability,
nonlinear partial differential equations, fluid dynamics, biology, materials science, computational
neuroscience, and mathematical finance.

The Department of Mathematics at ECNU was founded in 1951. In 1996 the department was listed as
one of the national bases in China for basic research in science and talent training in mathematics. The
Department of Mathematics has strengths in pure mathematics, applied mathematics,
computational mathematics, and math education. The Department is an influential math research
and education base both in and out of China.

The Institute aspires to attract scientific and mathematic talents to Shanghai.







