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Meeting Schedule-at-a-Glance
Sunday, 24 November
08:00 – 09:57 Session A: Concurrent Sessions Convention Center, Session Rooms
09:57 – 10:25 Refreshment Break – Résumé Help Desk Open Convention Center, Exhibit Hall A
10:25 – 12:20 Session B: Awards Presentation followed by 

Otto Laporte Lecture and Corrsin Award Lecture
Convention Center, Spirit of Pittsburgh Ballroom

12:20 – 13:35 Lunch (on your own)
12:25 – 13:25 Young Investigator Workshop Westin, Westmoreland Room
13:35 – 14:10 Session C: Invited Lectures Convention Center, Spirit of Pittsburgh Ballroom
14:10 – 14:15 Minibreak
14:15 – 16:25 Session D: Concurrent Sessions Convention Center, Session Rooms
16:25 – 16:45 Refreshment Break – Résumé Help Desk Open Convention Center, Exhibit Hall A
16:45 – 18:03 Session E: Concurrent Sessions 

(Note: Apker Award Lecture E3.00005 at 17:37, 
Convention Center, Room 325)

Convention Center, Session Rooms

18:15 – 19:00 Session 1A: Student Poster Session Convention Center, South Terrace Foyer
18:15 – 19:00 Session 1B: Poster Session Convention Center, Spirit of Pittsburgh Ballroom Gallery
19:00 – 21:30 APS/DFD Reception Convention Center, Noresco Riverside Terrace & 

Exhibit Hall A
Monday, 25 November
08:00 – 10:10 Session G: Concurrent Sessions Convention Center, Session Rooms
10:10 – 10:30 Refreshment Break – Résumé Help Desk Open Convention Center, Exhibit Hall A
10:30 – 12:40 Session H: Concurrent Sessions Convention Center, Session Rooms
12:40 – 14:00 Lunch (on your own)
12:45 – 13:45 Student Lunch Westin, Westmoreland Room
12:45 – 13:45 Fluids Education Lunch Workshop: 

Simple In-Class Active Learning Activities
Westin, Cambria Room (West)

12:45 – 14:00 Women in Fluids Network Lunch Sonoma Grille (Located 2 blocks from Center)
14:00 – 14:35 Session J: Invited Lectures Convention Center, Spirit of Pittsburgh Ballroom
14:35 – 14:40 Minibreak
14:40 – 15:15 Session K: Invited Lectures Convention Center, Spirit of Pittsburgh Ballroom
15:15 – 15:35 Refreshment Break – Résumé Help Desk Open Convention Center, Exhibit Hall A
15:25 Announcement of Gallery of Fluid Motion Award 

Winners and Poster Session Competition Winners
Convention Center, Exhibit Hall A

15:35 – 18:11 Session L: Concurrent Sessions Convention Center, Session Rooms
17:00 – 18:30 Meet the APS Journal Editors Reception Convention Center, West Atrium (Third Floor)
19:00 – 20:30 Geophysical Fluid Dynamics Reception Westin, Pennsylvania Ballroom
Tuesday, 26 November
08:00 – 10:10 Session M: Concurrent Sessions Convention Center, Session Rooms
10:10 – 10:30 Refreshment Break – Résumé Help Desk Open Convention Center, Exhibit Hall A
10:30 – 11:05 Session N: Invited Lectures Convention Center, Spirit of Pittsburgh Ballroom
11:05 – 11:10 Minibreak
11:10 – 11:30 Session P: Invited Lectures (Andreas Acrivos 

Dissertation Award Lecture and François N. 
Frenkiel Award Lecture)

Convention Center, Spirit of Pittsburgh Ballroom A 
and Spirit of Pittsburgh Ballroom B/C

11:30 – 13:05 Lunch (on your own)
13:05 – 15:41 Session R: Concurrent Sessions Convention Center, Session Rooms

Free WiFi is available in Exhibit Hall A. The network is: APS2013. The password is: DFD2013
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Welcome

On behalf of the Local Organizing Committee, we welcome you to the 66th Annual Meeting of the American 

Physical Society’s Division of Fluid Dynamics (DFD)! After more than six decades of successful and contin-

uously growing meetings across the United States, we are very excited to host the 2013 DFD meeting in 

Pittsburgh, Pennsylvania.

Since the first annual meeting of the DFD hosted by the Naval Ordnance Laboratory in White Oak, Maryland, 

this gathering has developed into one of the largest meetings in fluid dynamics worldwide. This year, our 

technical program includes a record of nearly 2,300 contributed abstracts in 34 parallel sessions and 128 

entries to the Gallery of Fluid Motion. We look forward to 119 technical  posters of which 48 student posters 

will be judged and best poster prizes will be awarded during the meeting.

In addition to the numerous contributed presentations, we look forward to this year’s awards and invited 

 lectures, as well as minisymposia and focus session presentations on a few selected topics in fluid  dynamics. 

We also welcome other special programs including our Student Lunch, Young Investigator Workshop, Fluids 

Education Lunch Workshop, and the Résumé Help Desk, to name a few.

A sincere thank you goes out to all involved with the coordination of this meeting. We particularly acknowl-

edge the various contributions of faculty, staff and students of the various universities involved, as well as 

those of Peggy Holland and Monica Malouf of Meetings and More who provided invaluable expertise and as-

sistance without which the organization of this meeting would not have been possible. We are also grateful 

to Donald Mewha from the American Physical Society for his valuable help and patience in handling the nu-

merous abstracts submitted to the meeting.

On behalf of our colleagues on the Organizing Committee, we wish you a very productive and enjoyable 

meeting and a pleasant stay in Pittsburgh.

Nadine Aubry and Peyman Givi

on behalf of the Local Organizing Committee
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66th Annual Meeting Committee

UniversiTy of PiTTsbUrgh
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Xin Yong (Chemical & Petroleum Engineering)
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We are especially indebted to the Administration of the Swanson School of Engineering at the 
University of Pittsburgh for all of their support.
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Reza H. Sheikhi (Mechanical & Industrial Engineering)

Carnegie Mellon UniversiTy
Shelley Anna (Mechanical Engineering)
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Satbir Singh (Mechanical Engineering)

naTional energy TeChnology laboraTory
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Pennsylvania sTaTe UniversiTy
James G. Brasseur (Mechanical & Nuclear Engineering, Bioengineering, Mathematics)

Daniel C. Haworth (Mechanical & Nuclear Engineering)
Gary S. Settles (Mechanical & Nuclear Engineering)
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Hazel Marie (Mechanical Engineering)

MeeTing logisTiCs
Peggy Holland
Monica Malouf

Margaret McDonald
Meetings and More

regisTraTion
Katie McLaughlin
Orchid Solutions

sCienTifiC PrograM
Donald Mewha

Vinaya Sathyasheelappa
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John Brady, 2012 prize recipient
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Pirouz Kavehpour (12/13)
Moshe Matalon (12/14), vice-chair
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Kathleen J. Stebe (12/14)
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Useful Information

All events will be held at the David L. Lawrence Convention Center or the Westin Pittsburgh as noted under 
the event description.

CoaT CheCk hoUrs
Sunday, 24 November 07:00 – 22:00
Monday, 25 November 07:30 – 19:00
Tuesday, 26 November 07:30 – 16:30

Child Care granTs, Travel 
aWards and CerTifiCaTe of 
aTTendanCe

If you are a recipient of a Child Care Grant, Travel 
Award or need a Certificate of Attendance, please 
go to the APS/DFD Information Desk located at 
reg is tration.

sPeaker ready rooM hoUrs
Convention Center, Room 309
Saturday, 23 November 13:00 – 20:00
Sunday, 24 November 07:00 – 18:15
Monday, 25 November 07:30 – 18:15
Tuesday, 26 November 07:30 – 14:00

exhibiTs and gallery of flUid 
MoTion hoUrs
Convention Center, Exhibit Hall A
Sunday, 24 November 07:00 – 17:00 AND
 19:00 – 21:30
Monday, 25 November 07:30 – 17:00
Tuesday, 26 November 07:30 – 11:00

The Exhibit Hall showcases products from industry 
and government sponsors. Please refer to the list of 
exhibitors starting on page 26. Please look at the 
Gallery of Fluid Motion Poster and Video Listings 
found on pages 19–25.

regisTraTion desk hoUrs
Convention Center, Exhibit Hall A
Saturday, 23 November 13:00 – 20:00
Sunday, 24 November 07:00 – 17:00
Monday, 25 November 07:30 – 17:00
Tuesday, 26 November 07:30 – 15:00

Wireless inTerneT
(Sunday – Tuesday)
Convention Center, Exhibit Hall A

A complimentary wireless “hotspot” is provided 
by the Swanson School of Engineering and its 
Laboratory for Computational Transport Phe-
nomena at the University of Pittsburgh. Com-
plimentary service will be provided in Exhibit 
Hall A of the Convention Center where exhibits 
are held. Click on APS2013 to gain access. 
The password is: DFD2013.
The Convention Center also provides wireless 
internet connection in other areas of the build-
ing for a fee.

résUMé helP desk
Sunday – Tuesday (during refreshment breaks)
Convention Center, Exhibit Hall A
Are you ready to apply for faculty, postdoc and re-
search positions? Members of the DFD experi-
enced in hiring would like to help you out by taking 
a look at your C.V. and a sample cover letter or re-
search/teaching statements. We can give you tips 
about most effectively presenting yourself in to-
day's extremely competitive job market. How will 
you stand out from hundreds of other applicants? 
Make sure your résumé isn't what's holding you 
back! The table will be staffed during the coffee 
breaks, and there will be a sign-up sheet at the 
desk for other appointment times.

insTrUCTions To sPeakers and 
session Chairs
See page 17

insTrUCTions for all PosTer 
session seT UPs
Gallery of Fluid Motion Posters, Student Poster 
Session 1A and Poster Session 1B
See page 18
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Other Events

sUnday, 24 noveMber

Young Investigator Workshop
FREE TICKETED EVENT
Sunday, 24 November, 12:25 – 13:25
Westin, Westmoreland Room
Supported by University of Pittsburgh, Northeastern University and Youngstown State University.

   

Contact: Professors Reza Sheikhi (sheikhi@neu.edu) and Hazel Marie (hmarie@ysu.edu)

Program directors from several government agencies will lead a luncheon discussion on their agencies’ 
 programs for early career researchers. To attend this free workshop/lunch, you must be registered for the 
meeting and be eligible for at least one of the awards. Space is limited and attendees are required to signup 
in advance by completing the  luncheon registration form at: www.apsdfd2013.pitt.edu/luncheon-register. 
 Eligibility requirements and additional information on some of these programs can be found at: http://tinyurl.
com/NSF-CAREER, http://tinyurl.com/AFOSR-YIP, and http://tinyurl.com/ONR-YIP.

Student Poster Session (1A) and Poster Session (1B)
Sunday, 24 November, 18:15 – 19:00
Convention Center, South Terrace Foyer (1A) and Spirit of Pittsburgh Gallery (1B)

Please join us for a beverage at the APS/DFD Poster Session and Student Poster Session which will be 
held Sunday prior to the APS/DFD reception. Student posters will be judged and awarded 1st and 2nd 
prize for “Best Poster” in several categories. Winners in each category will receive awards and be noted 
in the DFD newsletter. This is an opportunity for graduate and undergraduate students to enhance their 
presentation skills and build their professional network. Winners will be  announced Monday at 15:25 dur-
ing the afternoon refreshment break in Exhibit Hall A.

APS/DFD Reception
Sunday, 24 November, 19:00 – 21:30
Convention Center, Noresco Riverside Terrace & Exhibit Hall A

Come visit with colleagues and interact with others in the field at a reception overlooking the Allegheny  River. 
Always a highlight of the meeting, this reception is included in the registration fee for those who register as 
APS Members, Nonmembers, Graduate Students, and Retired Members. Additional tickets may be pur-
chased for $85 each.
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Other Events

 plex fluids in confined geometries, bi phasic flows 
in porous media, liquid-liquid wetting dynamics.

 9. Michael Amitay, Mechanical, Aerospace and 
Nuclear Engineering, Rensselaer Polytechnic 
Institute. Developing flow control technologies 
for single and multi-phase flows for aero-
nautical/mechanical systems.

10. Urmila Ghia, Department of Mechanical Engi-
neering, University of Cincinnati. Computational 
fluid dynamics for active and passive flow con-
trol, and turbine blade cooling.

11. Steve Hudson, Physical Scientist, Materials 
Science & Engineering Division, Polymers & 
Complex Fluids Group, National Institute of 
Standards and Technology. Interfacial and com-
plex fluid rheology, microscopy, microfluidics.

12. Patrick Anderson, Mechanical Engineering, 
Materials Technology, Eindhoven University of 
Technology. Structure development during flow, 
interfacial phenomena, microfluidics, and poly-
mer processing.

13. Michael Graham, Chemical and Biological 
 Engineering, University of Wisconsin–Madison. 
Manipulation of genomic DNA in micro- and 
nanofluidic devices, flow of suspensions of cells 
or vesicles, the swimming of populations of 
micro organisms and the dynamics of complex 
fluids in turbulent flows.

14. Haim Bau, Mechanical Engineering and Applied
 Mechanics, University of Pennsylvania. Nano- 

and microfluidics with applications in biology 
and medicine.

Monday, 25 noveMber

Student Lunch – FREE TICKETED EVENT
Monday, 25 November, 12:45 – 13:45
Westin, Westmoreland Room
Organized by: Shelley Anna, Carnegie Mellon University, Martina Bukac, University of Pittsburgh and Ismail Celik, 
West Virginia University
Supported by the Swanson School of Engineering and its Laboratory for Computational Transport Phenomena at 
the University of Pittsburgh and the Fluid Dynamics Research Consortium at Penn State University

 
Students attending the meeting will have the opportunity to participate in a discussion with an expert on 
 topics of interest. Each expert will host an informal discussion over a complimentary lunch. The luncheon will 
begin promptly at 12:45. Interested students must be signed up in advance to attend. Check at the APS/DFD 
Information Desk if you would like to attend but have not signed up. For additional information, contact 
 Shelley Anna at sanna@cmu.edu. The experts and their areas of interest are as follows:

 1. William Layton, Department of Mathematics, 
Univer sity of Pittsburgh. Turbulent, multi-physics 
flows on complex domains, large eddy simula-
tion.

 2. Yuriko Renardy, Mathematics Department, 
 Virginia Tech. Mathematical theory of multi-
fluid flows, droplets, and particles.

 3. Detlef Lohse, Chair, Physics of Fluids, Fac ulty
 of Science and Technology, University of Twente.
 Flow phenomena associated with bubbles, 

 micro- and nanofluidics, and two-phase flows.
 4. William Ristenpart, Department of Chemical 

Engineering and Materials Science, University 
of California at Davis. Electrocoalescence of 
charged droplets, shear-induced deformation of 
red blood cells, electrically-induced aggregation 
of colloids near electrodes, and turbulent disper-
sion of airborne pathogens.

 5. Christine Hrenya, Department of Chemical and
 Biological Engineering, University of Colorado. 

Granular flows, gas-particle fluidization, and 
aerosol dynamics.

 6. Alison Marsden, Mechanical and Aerospace
 Engineering, University of California, San Diego.
 Cardiovascular fluid mechanics, shape optimi-

zation for complex flows, pediatric cardiology, 
vascular surgery.

 7. J. Philip Drummond, Distinguished Research 
Associate, NASA Langley Research Center. 
Computational high-speed combustion and 
hyper sonic propulsion.

 8. Annie Colin, Laboratory of the Future, Univer-
 sité de Bordeaux. Jets and droplets, flow of com-
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Other Events

flUids edUCaTion lUnCh 
WorkshoP: siMPle in-Class 
aCTive learning aCTiviTies
Monday, 25 November (Lunch), 12:45 – 13:45
Westin, Cambria Room, West
Contact: Rachel Pepper, University of California-
Berkley (rachel.pepper@berkeley.edu)

This workshop will provide an opportunity for fluids 
educators to discuss topics of mutual interest focus-
ing on simple in-class active learning activities such 
as demos, peer instruction, and tutorials. Partici-
pants will have the chance to both share their suc-
cess ful activities and learn from others during small 
group discussions at their tables. We will harvest 
“Best of the Table” highlights at the end of the lunch 
so that everyone in attendance comes away with 
some thing they can implement immediately in the 
class room. To register for this event, please go to: 
http://www.apsdfd2013.pitt.edu/fluids- 
education-lunch.

WoMen in flUids neTWork lUnCh
Monday, 25 November, 12:45 – 14:00
Sonoma Grille [http://thesonomagrille.com/]
Located two blocks from the Convention Center

Join us in this networking lunch for female students, 
postdoctoral researchers, faculty and research 
staff. Estimated cost $20. For questions, contact: 
Aline Cotel (acotel@umich.edu)

MeeT The aPs JoUrnal ediTors
Monday, 25 November, 17:00 – 18:30
Convention Center, West Atrium (Third Floor)

The Editors of the APS journals invite you to join 
them for conversation and refreshments. The Edi-
tors will be available to answer questions, hear your 
ideas, and share concerns about the journals. All 
are welcome.

geoPhysiCal flUid dynaMiCs 
reCePTion
Monday, November 25, 19:00 – 20:30
Westin, Pennsylvania Ballroom (Second Floor)

Please come to an open reception for alumni and 
friends of the Geophysical Fluid Dynamics (GFD) 
Pro gram. This program is an interdisciplinary sum-
mer program for graduate students that has been 
held since 1959 at the Woods Hole Oceanographic 
Institution. It has promoted the exchange of ideas 
re lating to fluid mechanics among many fields, such 
as oceanography, meteorology, astrophysics, geol-
ogy, planetary atmospheres, and  applied math e-
mat ics. Over its 55-year history the GFD pro gram 
has produced numerous alumni and touched many 
junior and senior scientists. The purpose of the re-
cep tion is to bring them  together along with any 
 other interested parties. Information on how to par-
ticipate in the program will be provided to those that 
attend the meeting.



10

Prizes, Awards and Fellowships

sUnday, 24 noveMber

Welcome, Presentation of Awards and 
DFD Fellowships
Session B27.00001: 10:25
Convention Center, Spirit of Pittsburgh 
 Ballroom
Chair: Jim Riley, University of Washington

Otto Laporte Lecture
Session B27.00002: 10:50
Convention Center, Spirit of Pittsburgh 
 Ballroom
Chair: Neelesh Patankar. Northwestern University

2013 Fluid Dynamics Prize Recipient:
Elaine S. Oran, Naval Research Laboratory
The reactive flow of ideas

Elaine S. Oran of the Naval Research Labora tory, is 
the recipient of the 2013 Fluid Dynamics Prize that 
recognizes major contributions to funda mental fluid 
dynamics made during a career of outstanding 
work. The citation reads: “For sem i nal contributions 
to the  understanding of re ac tive flows through com-
putational simulations, especially the deflagration-
to-detonation transition in gases and  supernovae.”

The Fluid Dynamics Prize was established in 1979 
with support from the Office of Naval Research. In 
2004, the Otto Laporte Award was com bined with 
the Fluid Dynamics Prize so that the Division of Flu-
id Dynamics would have a single major prize – the 
Fluid Dynamics Prize. The prize is now supported 
by the Division of Fluid Dynamics, Friends of Otto 
Laporte, and the American Institute of Physics jour-
nal, Physics of Fluids.

In 2004, the DFD Executive Committee decided 
un animously to call the lecture given by the Fluid 
Dynamics Prize recipient, the Otto Laporte Lecture. 
The rationale for this decision was to continue to 
honor the memory of one of the DFD’s founding 
members, as was  intended by those who originally 
funded the lectureship in his name. Also, this deci-
sion honors the many distinguished colleagues 
who were the Otto Laporte Lecturers in earlier 
years of the division, and the Otto Laporte Award-
ees after the lecture was made an APS Award in 
1985.

Stanley Corrsin Lecture
Session B27.00003: 11:35
Convention Center, Spirit of Pittsburgh 
 Ballroom
Chair: Gretar Tryggvason, University of
Notre Dame

2013 Stanley Corrsin Award Recipient:
Michael Brenner, Harvard University
Fluid mechanics of fungi and slime

Michael Brenner of Harvard University is the third 
re cipient of the Stanley Corrsin Award which “rec-
og nizes and encourages a particularly influential 
contribution to fundamental  fluid dynamics.” The 
cita tion reads: “For his intellectual leadership in 
 fluid dy namics and in particular for his seminal 
contribu tions to electrohydrodynamics and droplet 
splashing.”

The Stanley Corrsin Award is supported by an en-
dowment fund contributed by the Division of Fluid 
Dynamics and held by the APS.
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Prizes, Awards and Fellowships

APS LeRoy Apker Award
Session E3.00005: 17:37
Convention Center, Room 325
Chair: Deniz Tolga Akcabay, University of Michigan

2013 APS LeRoy Apker Award Recipient:
Guy Geyer Marcus, Wesleyan University
Using 3D printing and stereoscopic imaging to 
measure the alignment and rotation of aniso tropic 
particles in turbulence

Guy Geyer Marcus of Wesleyan University is the 
recipient of the APS LeRoy Apker Award which 
“rec ognizes outstanding achievements in physics 
by undergraduate students, and thereby provides 
encouragement to young physicists who have dem-
onstrated great potential for future scientific accom-
plishment.”
Thesis Title: “Rotational dynamics of anisotropic 
particles in turbulence: Measurements of Lagrang-
ian vorticity and the effects of align ment with the 
 velocity gradient.”
Advisor: Greg Voth

(Note: There is a second 2013 Apker recipient, Hao 
Shi of the Rochester Institute of Technology, who 
will receive his award at the DAMOP meeting next 
Spring.)

TUesday, 26 noveMber

Andreas Acrivos Dissertation Award Lecture
Session P27: 11:10
Convention Center, Spirit of Pittsburgh 
 Ballroom A
Chair: Jonathan Rothstein, University of 
 Massachusetts at Amherst

2013 Andreas Acrivos Dissertation Award 
 Recipient:
Bishakhdatta Gayen, University of  California,
San Diego
Turbulence and internal waves in tidal flow over 
 topography

François N. Frenkiel Award Lecture
Session P28: 11:10
Westin, Spirit of Pittsburgh  Ballroom B/C
Chair: Malcolm J. Andrews, Los Alamos National 
Laboratory

2013 François Frenkiel Award Recipient:
Diego Donzis, Texas A&M University
Shock structure in shock-turbulence interactions. 
Physics of Fluids volume 24, paper number 126101 
(2012).
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Prizes, Awards and Fellowships

2013 felloWs

Kenneth Christensen: University of Illinois, 
 Urbana-Champaign
For his fundamental and innovative contributions to 
the understanding of wall turbulence, including the 
char acter of span-wise vortices and the effects of 
surface roughness, the behavior of microfluidic sys-
tems, and the development of new PIV instruments.

Noel Clemens: University of Texas, Austin
For the development and application of innovative 
experimental methods leading to fundamental un-
derstanding of shear flow mixing, turbulent flame 
structure and supersonic unsteady flows.

Jimmy Feng: University of British Columbia, 
 Vancouver, Canada
For pioneering studies of solid-liquid two-phase 
flows, interfacial dynamics of complex fluids, and 
phase-field modeling of the moving contact line.

John Foss: Michigan State University
For fundamental experimentation of complex flows, 
novel surface topology analyses and for ground-
breaking vorticity measurements.

Rama Govindarajan: Tata Institute of 
 Fundamental Research, Hyderabad, India
For contributions to our understanding of laminar-
turbulent transition, especially in viscosity-stratified 
flows.

Thomas Jackson: University of Illinois, 
 Urbana-Champaign
For pioneering research in reacting flows, especial-
ly stability analysis of compressible shear flows, 
and modeling and simulation of complex heteroge-
neous solid propellant combustion.

Yogesh Jaluria: Rutgers University
For pioneering and lasting contributions to a wide 
variety of fundamental and applied areas in fluid 
mechanics, particularly to buoyancy-induced flows, 
computational fluid dynamics, microscale trans-
port, fluid flow phenomena in materials processing, 
the spread and growth of fires in enclosed spaces, 
and environmental flows.

Arne Johansson: Royal Institute of Technology, 
Stockholm, Sweden
For pioneering and lasting contributions, using the-
ory, numerical simulation and experiment, to our 
understanding of turbulent flows and turbulence 
modeling.

Patrice Le Gal: Institut de Recherche sur les 
 Phénomènes Hors Equilibre (IRPHE), Marseilles, 
France
For original experimental research in geophysical 
fluid dynamics, notably the strato-rotational and el-
liptic instabilities, and for experimental research in 
pattern formation in Rayleigh-Bénard convection, 
in wakes, and in fluids between rotating disks.

Jeffrey Morris: City College of the City University 
of New York
For outstanding research in the flow of multi-phase 
mixtures, including the development of nonequilib-
rium microstructure in Stokes flow, constitutive 
modeling and bulk flow analysis, measurement of 
the particle pressure, and elucidating the influence 
of particle-scale inertia on rheology and flow.

Ranga Narayanan: University of Florida, 
 Gainesville
For seminal contributions in research and educa-
tion in the field of interfacial instabilities and for 
work in generating novel and revealing experiments 
on pattern formation.

Thomas Powers: Brown University
For pioneering, rigorous and creative contributions 
to our understanding of the dynamics of mem-
branes and filaments in viscous flows, particularly 
regarding the theory of bacterial motility in viscous 
and viscoelastic media and the role of hydrodynam-
ic interactions at low Reynolds number.

Alfredo Soldati: University of Udine, Italy
For his contribution to our understanding of the role 
of turbulence in multiphase flow processes and for 
nurturing and promoting the teaching and study of 
multiphase flow phenomena.
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Hyung Jin Sung: Korea Advanced Institute of 
 Science and Technology (KAIST), Daejeon, 
South Korea
For contributions to turbulence, fluid-structure inter-
action and opto/micro fluidics to find the fundamen-
tal physics of these flows and their applications us-
ing various numerical and experimental techniques.

Roberto Verzicco: University of Roma, Roma, 
Italy
For his seminal contribution to the development of 
algorithms for direct numerical simulations of ther-
mally driven turbulence, vortex flows, and complex 
flows, for the resulting deep physical understanding 
of these flows, and for his collaborative attitude 
which has strongly served the fluid dynamics com-
munity.

Jorge Vinals: University of Minnesota
For his contributions to pattern formation in non-
equilibrium systems, especially quasi crystalline 
patterns in Faraday waves, domain coarsening in 
modulated phases, and the general study of coarse 
grained fluids described by an order parameter.

Jose Weisfreid: Ecole Supérieure de Physique et 
de Chimie (ESPCI), Paris, France
For pioneering experiments in pattern formation as 
well as transition and flow control, and for scientific 
leadership in France and building partnerships with 
Latin America.

Steven Wereley: Purdue University
For pioneering contributions to the development of 
microPIV and microfluidics, authoring broadly-used 
monographs on PIV and microfluidics, and meritori-
ously representing the fluid dynamics community in 
the Deepwater Horizon Oil Spill.
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Invited Lectures

The 2013 annual meeting will feature the following eight invited lectures, each pair presented in two parallel 
sessions. Each invited lecture will be thirty minutes long, followed by five minutes for questions.

sUnday, 24 noveMber

Invited Session C27
13:35, Convention Center, Spirit of Pittsburgh 
Ballroom A
Chair: James M. Wallace, University of Maryland

Karen Flack, United States Naval Academy
Roughness effects on wall-bounded turbulent flows

Invited Session C28
13:35, Convention Center, Spirit of Pittsburgh 
Ballroom B/C
Chair: Howard A. Stone, Princeton University

Anke Lindner, PMMH-ESPCI
Microfluidic flows of complex suspensions: From 
flexible polymers to swimming bacteria

Monday, 25 noveMber

Invited Session J27
14:00, Convention Center, Spirit of Pittsburgh 
Ballroom A
Chair: Morteza Gharib, California Institute of 
 Technology

John Dabiri, California Institute of Technology
Do swimming animals mix the ocean?

Invited Session J28
14:00, Convention Center, Spirit of Pittsburgh 
Ballroom B/C
Chair: Forman A. Williams, University of California, 
San Diego

William Sirignano, University of California, Irvine
Dynamics of transient liquid injection

Invited Session K27
14:40, Convention Center, Spirit of Pittsburgh 
Ballroom A
Chair: George Homsy, University of California, 
Santa Barbara

John Lister, University of Cambridge
Porous-medium convection: New problems from 
CO2 sequestration

Invited Session K28
14:40, Convention Center, Spirit of Pittsburgh 
Ballroom B/C
Chair: Gareth H. McKinley, Massachusetts 
 Institute of Technology

Michael Graham, University of Wisconsin-
Madison
Drag reduction and the dynamics of turbulence in 
simple and complex fluids

TUesday, 26 noveMber

Invited Session N27
10:30, Convention Center, Spirit of Pittsburgh 
Ballroom A
Chair: J. Philip Drummond

Ann Karagozian, University of California,
Los Angeles
Transverse jet shear layer instabilities and their 
control

Invited Session N28
10:30, Convention Center, Spirit of Pittsburgh 
Ballroom B/C
Chair: Harry L. Swinney, University of Texas at 
Austin

Daniel Goldman, Georgia Tech
Swimming and running through sand: Resistive 
force theory in granular media
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Minisymposia

The 2013 annual meeting will feature the following minisymposia, each one consisting of talks that are twice 
as long as regular contributed talks.

sUnday, 24 noveMber

Minisymposium: Session D4
14:15 – 16:25
Convention Center, Room 326

Nanobubbles
Chair: Detlef Lohse, University of Twente

Monday, 25 noveMber

Minisymposium: Session H20
10:30 – 12:40
Convention Center, Room 315

Global climate models: Dynamical cores, strengths 
and weaknesses
Co-Chairs: Jim Brasseur, Pennsylvania State 
 University; Brad Marston, Brown University; 
John Wettlaufer, Yale University

Minisymposium: Session H23
10:30 – 12:40
Convention Center, Room 318

Frontiers in combustion physics I
Chair: Forman A. Williams, University of California 
at San Diego

TUesday, 26 noveMber

Minisymposium: Session R22
13:05 – 15:15
Convention Center, Room 317

Frontiers in combustion physics II
Chair: Javier Urzay, Stanford University
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Focus Sessions

This year’s program includes four Focus Sessions organized around a specific theme. Unlike Minisymposia, 
they consist of presentations of normal length, only some of which are solicited by the  organizers.

sUnday, 24 noveMber

Focus Session: Session A13
08:00 – 09:57
Convention Center, Room 301

Marine hydrokinetic energy conversion I
Chair: Laura Beninati, Bucknell University

Focus Session: Session D13
14:15 – 16:12
Convention Center, Room 301

Marine hydrokinetic energy conversion II
Chair: Martin Wosnick, University of New 
 Hampshire

Focus Session: Session E13
16:45 – 17:50
Convention Center, Room 301

Marine hydrokinetic energy conversion III
Chair: Luksa Luznik, United States Naval 
 Academy

TUesday, 26 noveMber

Focus Session: Session R31
13:05 – 15:41
Convention Center, Room 402

Structure of turbulent-nonturbulent interfaces
Chair: Carlos B. da Silva, Technical University of 
Lisbon
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Instructions to Speakers, Session Chairs 
and All Poster Presenters
1. Speakers should arrive at least 10 minutes prior to the start of the session and introduce themselves to 

the Session Chair.

2. A cable TV monitor in each room will be used to time the sessions. This timing will be strictly enforced 
by the Session Chair.

3. Contributed papers are limited to 10 minutes with 2 additional minutes for discussion. This is followed by 
1 minute for transition to the next paper and introduction of the next speaker. During the talk, the monitor 
will indicate at 8 minutes that the speaker has to finish in 2 minutes. At 10 minutes, it will indicate that the 
speaker’s presentation time is over. At 12 minutes, it will indicate that transition to the next speaker must 
occur.

4. A minisymposium paper is 26 minutes long, including questions and transition. This makes a minisym-
posium paper twice as long as a regular contributed paper, allowing attendees to move between regular 
talks and minisymposia. Minisymposium talks will be 20 – 22 minutes long with 5 – 3 minutes for discus-
sion and 1 minute for transition. However, note that the time monitor in the room will keep the regular 13 
minute schedule.

5. The Otto Laporte and Stanley Corrsin Lectures are 40 minutes with 5 additional minutes for discussion 
(total 45 minutes). Invited lectures are 30 minutes long with an additional 5 minutes for discussion (total 
35 minutes). The Andreas Acrivos Dissertation Award Lecture and François Frenkiel Award Lectures are 
17 minutes with 3 additional minutes for discussion (total 20 minutes).

6. Each presentation room is equipped with an LCD projector, screen, lavalier microphone and pointer. 
Speakers must provide their own laptop computer. Macintosh users should provide their own adaptor to 
connect their laptop to the projector. Speakers are responsible for procurement and cost of renting any 
additional AV equipment. Also note that the APS is not responsible for the security of any personal com-
puters.

7. There is very little time to recover from an AV malfunction, should one occur. Please check for 
the following common reasons for malfunctions before your presentation:
• Meeting room projectors will have 1024 by 768 resolution. Please set your laptop resolutions 

to 1024 by 768 or lower. Your images will not display properly if your laptop resolution is 
higher than the projector’s.

• Set the power profile, monitor profile and screensaver on your laptop to turn off the sleep/
hibernate mode. Your laptop will usually revert to its default resolution if it goes into sleep/
hibernate mode.

• Animations and equations in PowerPoint are not necessarily compatible across different 
versions. If you load your presentation on to a different computer, please check that it dis-
plays correctly.

• Show up ten minutes before the session starts, and ask the student volunteer in the room to 
connect your laptop to the six-way switch; do not do so by yourself.

• Macintosh users should bring their own adaptor to connect their laptop to the projector.
• A Speaker Ready Room staffed by technicians is provided for your use. Please test your pre-

sentations and confirm your laptop settings in the Speaker Ready Room prior to your talk.

Please Note: Speaker Ready Room is located in the Convention Center – Room 309.
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Instructions to Speakers, Session Chairs 
and All Poster Presenters
addiTional noTes To session Chairs:
1. Please be on time. Arrive in the presentation room at least 10 minutes prior to the session start time. Just 

before the session begins, briefly introduce yourself and explain the timing system to the audience.

2. Start the session on time. Announce the first abstract and author when the monitor timing system  signals 
the beginning of the talk.

3. Strictly adhere to the timing signals. The purpose of these timing signals is to allow attendees to move 
from one session to another and to be able to rely on the exact time of each presentation as listed in the 
program. Speakers must be asked to stop when their allotted time is up.

4. Please check the Corrigenda and program agenda for your session. If a presentation has been with-
drawn or should a speaker fail to appear, allow the preceding discussion to continue, or suspend the ses-
sion until it is time for the next scheduled abstract. You may allow a speaker who misses his scheduled 
time to speak at the end of the session if time allows.

5. All meeting rooms will have a student volunteer to assist you with running the session.

insTrUCTions for all PosTer session seT UPs

Gallery of Fluid Motion Posters, Student Poster Session 1A and Poster Sessions 1B

Set-up: Please note there are different set up locations depending on your poster category.
 Poster Session 1A: Student Poster Session: Set up in the South Terrace Foyer
 Poster Session 1B: Poster Session: Set up outside the Spirit of Pittsburgh Ballroom
 Gallery of Fluid Motion Posters: Set up in Exhibit Hall A
 Please place your poster in the correct poster session location as indicated above.

 Boards will be in place and numbered by 13:00 on Saturday. Entries may be put up between 
13:00 and 20:00 on Saturday evening, 23 November, or between 07:00 and 09:00 on Sun-
day, 24 November.

 • Entries are to be mounted in the numbered space that has been reserved for it.

 • Refer to the poster listing for poster number and correct poster display location.

 • Velcro and pushpins will be provided. Presenters must bring any other supplies needed to 
 mount their posters.

 • Poster boards (a little less than one-half of an 8-foot long x 4-foot high poster board for 
 each entry i.e., 45″ x 45″) will be available for mounting.

Presentation: Poster authors must be by their board for the sessions 1A and 1B on Sunday, 24 November 
from 18:15 – 19:00.

Dismantling: Presenters must dismantle their posters by noon on Tuesday, 26 November. After that they 
will be discarded.
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Gallery of Fluid Motion

gallery of flUid MoTion hoUrs
Convention Center, Exhibit Hall A; open daily during Exhibit Hours
Organized by: Sung K. Cho and Paolo Zunino, University of Pittsburgh

The 31st Annual Gallery of Fluid Motion consists of computational and experimental still images  (posters) 
and videos submitted by attendees. A panel selects outstanding entries based on artistic value,  scientific 
content, and originality. The winning entries will be displayed at the  Annual APS Meeting in March 2014 
and will appear in Physics of Fluids, September 2014.

The award-winning entries will be announced at 15:25 on Monday, 25 November 2013, immediately  after 
the invited lectures in Exhibit Hall A. 

P008. Visualization of steam injection in a pipe 
filled with a granular medium 
Fernando Aragon Rivera, ESIME Zacatenco

 IPN; Ayax Torres, ESIME Azcapotzalco IPN;
 Salomón Peralta, Abraham Medina Ovando, 

Instituto Mexicano del Petróleo; Gerardo 
Ruiz, Facultad de ciencias de la UNAM

P009. Boundary layer bypass transition 
Xiaohua Wu, Royal Military College of 
Canada; Parviz Moin, CTR, Stanford 
University

P010. Explosive fragmentation
 Alexandre Vledouts, Aix-Marseille Université;
 Jose Graña-Otero, Universidad Politcnica 

de Madrid; Joel Quinard, Nicolas 
Vandenberghe, Emmanuel Villermaux, 
Aix-Marseille Université

P011. Rolling up shear layer 
Christoph Strangfeld, Karsten Düwel, 
Christian Navid Nayeri, Christian Oliver 
Paschereit, Hermann-Föttinger-Institut, 
TU-Berlin

P012. 3D printing of vortical structures 
Daniel Canuto, Ryan Jantzen, Kunihiko 
Taira, Florida State University

P013. Impinging jet on an inclined 
superhydrophobic surface 
Alexis Duchesne Rémy Herbault, Laurent 
Limat, Université Paris Diderot

PosTers

P001. Direct numerical simulations of transition
 due to stationary crossflow instability in 

a swept-wing boundary layer 
Lian Duan, Missouri University of Science 
and Technology; Meelan M. Choudhari, 
Fei Li, NASA Langley Research Center

P002. Washing wedges 
Etienne Reyssat, ESPCI, Paris

P003. Bubble shapes in confined spaces 
Abel Lopez-Villa, Ubaldo Romero, Abraham 
Medina, ESIME Azcapotzalco, Instituto 
Politécnico Nacional, Mexico

P004. Polygonal bubble clouds 
Pedro A. Quinto-Su, Instituto de Ciencias 
Nucleares, Universidad Nacional Autóma 
de México

P005. Dynamics of inertial particles 
Steven Wang, Guy Metcalfe, Robert 
Stewart, Jie Wu, CSIRO, Australia

P006. Symmetric vortex shedding in the wake
 of a circular cylinder placed inside a pipe
 A. Venugopal, Lavish Ordia, Amit Agrawal, 

S. V. Prabhu, Indian Institute of Technology 
Bombay, India

P007. Atomization in sparkling fireworks 
Chihiro Inoue, University of Tokyo; Joji 
Kuwabara, Keiji Jo, Photron
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P014. Bypass transition in Osborne Reynolds 
pipe flow: Simultaneous reversed and 
normal hairpin packets 
Xiaohua Wu, Royal Military College of 
Canada; Parviz Moin, CTR, Stanford 
University; Ronald J. Adrian, Jon Baltzer, 
Arizona State University; Jean-Pierre 
Hickey, CTR, Stanford University

P015. Explosive boiling of droplets impacting 
carbon-nanofiber surfaces 
Hendrik J. J. Staat, University of Twente; 
Tuan Tran, Nanyang Technological 
University; Hrudya Nair, Arie van Houselt, 
University of Twente; Andrea Prosperetti, 
Johns Hopkins University; Chao Sun, Detlef 
Lohse, University of Twente

P016. The evolution of a plughole vortex and 
the onset of rotating solitary wave at the 
wall of a circular cylinder 
Mohamed Fayed, Alexandria University; 
Hamid Ait Abderrahmane, King Abdullah 
University of Science and Technology; 
Hoi Dick Ng, Concordia University

P017. The Morning Glory cloud: Flow 
visualization by nature 
Zaim Ouazzani, MIT; Jorg Hacker, Flinders 
University; Rob Thompson, Baddog 
Productions; Thomas Peacock, MIT

P018. Successive droplet encapsulations 
revealed by optofluidics 
M. Lismont, D. Robert, N. Vandewalle, 
L. Dreesen, University of Liége

P019. Microscale vortex control with artificial 
cilia 
Ya-Ting Hu, Cheng-Yi Lin, Chia-Yuan Chen, 
National Taiwan University of Science and 
Technology

P020. Bubbles in complex microgeometries at 
large capillary numbers 
Martin Sauzade, Thomas Cubaud, Stony 
Brook University

P021. Formation and evolution of cylindrically 
diverging detonation waves in gases 
Duowen Qian, John H. S. Lee, McGill 
University, Montreal, Canada; Hoi Dick Ng, 
Concordia University, Montreal, Canada

P022. Rayleigh-Taylor instability in artistic 
creation 
Elsa de la Calleja, Sandra Zetina, Roberto 
Zenit, UNAM, Mexico

P023. Bubbles forming through a granular layer
 Dante Hernandez, Ernesto Mancilla, Roberto 

Zenit, UNAM, Mexico

P024. Jelly Christmas: Induced drift in juvenile 
jellyfish 
Janna Nawroth, John Dabiri, Caltech

P025. Increased transport inside an oscillating 
droplet in a microchannel 
Adam DeVoria, Kamran Mohseni, University 
of Florida

P026. A spiral galaxy in kitchen sink? 
Hamid Ait Abderrahmane, Aslan Kasimov, 
King Abdullah University of Science and 
Technology (KAUST)

P027. Coalescence of soap bubbles: Petals 
and fractals 
Beng Hau Tan, Silvestre Roberto Gonzalez 
Avila, Claus-Dieter Ohl, Nanyang 
Technological University

P028. Vortex shedding in laminar separation 
bubbles 
Thomas Kirk, University of Waterloo; Bülent 
Yaniktepe, Osmaniye Korkut Ata University; 
Andrew Lambert, Serhiy Yarusevych, 
University of Waterloo

P029. Encapsulation of water droplets on fibers
 F. Weyer, L. Dreesen, N. Vandewalle, 

GRASP, University of Liége

P030. Droplet formation between a stationary 
bubble and a porous membrane 
Mahshid Mohammadi, Dustin Ward, Kendra 
Sharp, Oregon State University

P031. Wind in soap bubbles 
John Davidson, Lori Lambert, Erica 
Sherman, Timothy Wei, Sangjin Ryu, 
University of Nebraska-Lincoln

P032. Volumetric flow field of the wake of a 
finite cylinder 
Francois Nicolas, Louis Cattafesta, Eric 
Deem, Florida State University

Gallery of Fluid Motion
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P033. Revisiting Da Vinci’s turbulence studies 
Bryan E. Kaiser, University of New Mexico

P034. Archer fish fluid mechanics: Liquid jet 
piercing through an interface 
Sunghwan Jung, ESM, Virginia Tech; Benoit 
Roman, Jose Bico, PMMH, ESPCI-
ParisTech

P035. Drop impact on shallow fluid of heavier 
density 
Chua Xinyi Simon, Claus Dieter-Ohl, 
Nanyang Technological University, 
Singapore

P036. Thermocromic liquid crystal droplets in 
evaporating drops 
Rodrigo Segura, Alvaro G. Marin, Christian 
J. Kaehler, University Bundeswehr Munich

P037. Free shearless multi-material turbulent 
mixing in the presence and absence of 
gravity 
Pooya Movahed, Eric Johnsen, University of 
Michigan, Ann Arbor

P038. 3D visualization of wake vortices 
Chris Morton, Serhiy Yarusevych, University 
of Waterloo

P039. Instability of immiscible jets in oil 
Abhishek Bajpayee, Leah Mendelson, Barry 
E. Scharfman, Juliana Wu, Alexandra H. 
Techet, MIT

P040. Bathtub vortex waves 
Katrine Haaning, Anders Andersen, 
Technical University of Denmark

P041. Visualizing bubble dynamics in a 
simulated hydraulic jump 
Adam Witt, John Gulliver, Lian Shen, 
St. Anthony Falls Laboratory

P042. A convention of UFOs 
Adam T. Paxson, Rajeev Dhiman, J. David 
Smith, Kripa K. Varanasi, Sushant Anand, 
MIT

P043. Particle distribution and its effect on 
modeling with detonation shock 
dynamics 
John Bdzil, Scott Stewart, Brandon 
Lieberthal, University of Illinois at Urbana-
Champaign

P044. Half a splash is better than one 
Michelle M. Driscoll, Sidney R. Nagel, 
Andrzej Latka, University of Chicago

P045. Viscous fingering instability for miscible 
fluids in a porous medium 
Irmgard Bischofberger, Radha 
Ramachandran, Sidney R. Nagel, 
University of Chicago

P046. Airflows induced by a bouncing sphere 
Irmgard Bischofberger, Michelle M. Driscoll, 
Sidney R. Nagel, University of Chicago

P047. Liquid ember 
Konrad Rykaczewski, Arizona State 
University; Adam Paxson, Srinivas P. B. 
Subramanyam, MIT; Daniel Beysens, 
ESPCI-CEA-CNRS; Kripa K. Varanasi, 
Sushant Anand, MIT

P048. Confessions of a sitzpinkler 
R. C. Hurd, C. S. Mabey, K. S. Hacking, 
K. G. Bodily, T. T. Truscott, Brigham Young 
University

P049. Cavity formation of highly deformable 
spheres 
R. C. Hurd, K. G. Bodily, C. S. Mabey, 
T. T. Truscott, Brigham Young University; 
J. Belden, Naval Undersea Warfare Center

P050. The wake of a buoyant sphere
 Chris Mabey, Zach Smith, Wesley Fassmann,
 Tadd Truscott, Brigham Young University

P051. Ferrofluid-droplet interactions 
Karim Khalil, Seyed Mahmoudi, Kripa 
Varanasi, MIT

P052. Shock reflections in reactive gases 
Logan Maley, Matei Radulescu, University 
of Ottawa

P053. Shedding a tangle 
Martin Scheeler, Dustin Kleckner, William 
T. M. Irvine, University of Chicago

P054. Viscous fingering 
Pietro de Anna, Ruben Juanes, Jane Chui, 
MIT

P055. Cascading jets on elastic beams 
Sean Gart, Sunghwan Jung, Virginia Tech

Gallery of Fluid Motion
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P056. Three-dimensional structure of a shock-
driven gas column 
T. Bernard, G. Kuehner, D. Olmstead, C. R. 
Trumen, P. Vorobieff, P. Wayne, University 
of New Mexico

P057. Mathematical modeling of magnetic 
particles in blood flow applied to 
magnetic drug targeting 
Timothy Barnes, Shahriar Afkhami, New 
Jersey Institute of Technology

P058. Electrostatic charging of coalescence-
induced jumping water droplets 
Nenad Miljkovic, Daniel John Preston, MIT; 
Ryan Enright, Alcatel-Lucent Ireland Ltd., 
Bell Labs Ireland; Evelyn N. Wang, MIT

P059. Vapor flow entrainment of jumping water 
droplets 
Daniel John Preston, Nenad Miljkovic, MIT; 
Ryan Enright, Alcatel-Lucent Ireland Ltd., 
Bell Labs Ireland; Evelyn N. Wang, MIT

P060. Unsetting events in the settling of soft 
granular matter 
Qiwei C. Xue, Thibault Bertrand, Eric R. 
Dufresne, Yale University; Christopher W. 
MacMinn and John S. Wettlaufer, Yale 
University and University of Oxford

videos

V001. Gravitational drainage of thin films of 
trisiloxane-(poly)ethoxylate 
superspreaders 
Soumyadip Sett, Rakesh Prasad P. Sahu, 
Suman Sinha-Ray, Alexander Yarin, 
University of Illinois at Chicago

V002. Supersonic jet excitation using flapping 
injection 
Haukur Elvar Hafsteinsson, Lars-Erik 
Eriksson, Niklas Andersson, Chalmers 
University of Technology; Daniel Cuppoletti, 
Ephraim Gutmark, University of Cincinnati; 
Erik Prisell, FMW, Sweden

V003. Electrohydrodynamically induced 
mixing in immiscible multilayer flows 
Radu Cimpeanu, Demetrios Papageorgiou, 
Imperial College London

Gallery of Fluid Motion

V004. Degenerate Rayleigh-Plateau instability 
in a magnetically annealed colloidal 
dispersion 
James W. Swan, Yifei Liu, Eric M. Furst, 
University of Delaware

V005. Scalar transfer across a turbulent/ 
non-turbulent interface in a planar jet 
Tomoaki Watanabe, Yasuhiko Sakai, Kouji 
Nagata, Osamu Terashima, Yasumasa Ito, 
Nagoya University; Toshiyuki Hayase, 
Tohoku University

V006. Scrambled and unscrambled turbulence 
Praveen Ramaprabhu, Varad Karkhanis, 
University of North Carolina at Charlotte; 
Andrew Lawrie, University of Bristol, United 
Kingdom

V007. Liquid droplet impact dynamics on 
micro-patterned superhydrophobic 
surfaces 
Cristian Clavijo, Daniel Maynes, Julie 
Crockett, Brigham Young University

V008. The sedimentation of flexible filaments: 
Trajectories, particle clouds and a 
buckling instability 
Harishankar Manikantan, University of 
Illinois at Urbana-Champaign; Lei Li, 
University of Wisconsin-Madison; David 
Saintillan, University of Illinois at Urbana-
Champaign; Saverio Spagnolie, University 
of Wisconsin-Madison

V009. Electrokinetically driven reversible 
banding of colloidal particles near the 
wall 
Necmettin Cevheri, Minami Yoda, Georgia 
Institute of Technology

V010. Sessile droplet evaporation on 
superheated superhydrophobic surfaces 
Robb C. Hays, Julie Crockett, Daniel 
Maynes, Brent W. Webb, Brigham Young 
University

V011. Electro-osmotic instability and chaos 
near ion-selective surfaces 
Mathias B Andersen, Clara L. Druzgalski, 
Scott M. Davidson, Ali Mani, Stanford 
University
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V012. Broad leaves in strong flow 
Laura A. Miller, University of North Carolina; 
Arvind Santhanakrishnan, Oklahoma State 
University

V013. Spontaneous ordering of a bacterial 
drop into a spiral vortex 
Hugo Wioland, DAMTP, University of 
Cambridge (UK); Enkeleida Lushi, Brown 
University; Raymond E. Goldstein, DAMTP, 
University of Cambridge (UK)

V014. Inertial rise in short capillaries 
Orest Shardt, Prashant R. Waghmare, 
J. J. Derksen, Sushanta K. Mitra, University 
of Alberta

V015. Physics of urine, from mice to elephants 
Patricia Yang, Jonathan Pham, Jerome 
Choo, David L. Hu, Georgia Inst. Tech

V016. Instabilities by ionic bombardment 
Seyed Reza Mahmoudi, Sushant Anand, 
MIT; K. Adamiak, G.S.P. Castle, University 
of Western Ontario, London; Kripa K. 
Varanasi, MIT

V017. Dropping the ball: The effect of 
anisotropic granular material on ejecta 
and impact crater shape 
Philip Drexler, Haverford College; Nathan 
Keim, Paulo Arratia, University of 
Pennsylvania

V018. Elucidating the turbulence nature of the 
intracardiac flow: from medical images 
to multi-cycle Large Eddy Simulations 
Christophe Chnafa, Simon Mendez, Franck 
Nicoud, University Montpellier II, France

V019. The shock and the turbulence: The story 
of an interaction 
Iván Bermejo-Moreno, Stanford University; 
Johan Larsson, University of Maryland, 
College Park; Sanjiva Lele, Stanford 
University

V020. Clustering of inertial cloud droplets in 
isotropic turbulence 
Peter J. Ireland, Cornell University; John 
Clyne, Perry Domingo, Tim Scheitlin, U.S. 
National Center for Atmospheric Research;, 
Lance R. Collins, Cornell University

V021. Fluid juggling 
Enrique Soto, Roberto Zenit, Universidad 
Nacional Autónoma de México

V022. The way to reduce electrical charge of a 
droplet dispensed from a pipette tip 
Dongwhi Choi, Horim Lee, Do Jin Im, Dong 
Sung Kim, POSTECH, Korea

V023. Magnetocapillary swimmers 
Maxime Hubert, Galien Grosjean, Yves-Eric 
Corbisier, Geoffroy Lumay, Floriane Weber, 
Noriko Obara, Nicolas Vandewalle, 
University of Liége

V024. Bursting of rigid bubbles 
Pauline Petit, Anne-Laure Biance, 
Universite Lyon 1, France

V025. Excited sessile drops dance harmonically
 Chun-Ti Chang, Susan Daniel, Paul H. 

Steen, Cornell University

V026. Dynamics of the Faraday instability in a 
small cylinder 
William Batson, University of Florida / 
Université Lille 1; Farzam Zoueshtiagh, 
Université Lille 1; Ranga Narayanan, 
University of Florida

V027. Synchronous droplet microfluidics: 
One “Clock” to rule them all 
Georgios Katsikis, Manu Prakash, Stanford 
University

V028. Why does a beer bottle foam up after a 
sudden impact on its mouth? 
Javier Rodríguez-Rodríguez, Almudena 
Casado-Chacón, Carlos III University of 
Madrid; Daniel Fuster, Universite Pierre et 
Marie Curie, France

V029. Compressible flows in fluidic oscillators 
Damian Hirsch, Emilio Graff, Mory Gharib, 
Caltech

V030. The Hama problem revisited: Essential 
mixing in a free shear flow 
V. A. Miller, Stanford University; M. G. 
Mungal, Santa Clara University / Stanford 
University

V031. Squeezing through: Capsule or bubble? 
Geoffrey Dawson, Anne Juel, University of 
Manchester

V032. Elastic swimmer on a free surface 
Sophie Ramananarivo, Benjamin Thiria, 
Ramiro Godoy-Diana, ESPCI ParisTech / U. 
Paris Diderot, France
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V033. Bubble visualization in a simulated 
hydraulic jump 
Adam M. Witt, John S. Gulliver, Lian Shen, 
University of Minnesota

V034. Wake turbulence of two NREL 5-MW 
wind turbines immersed in a neutral 
atmospheric boundary-layer flow 
Jessica Bashioum, Pankaj Jha, Sven 
Schmitz Penn State University; Earl Duque, 
Applied Research Group - Intelligent Light

V035. Wrinkly fingers: The interaction between 
fluid- and solid-based instabilities in 
elastic-walled Hele-Shaw cells 
Draga Pihler-Puzovic, Anne Juel, Matthias 
Heil, University of Manchester

V036. Ignition sequence of an annular multi-
injector combustor 
Maxime Philip, Matthieu Boileau, Ronan 
Vicquelin, Thomas Schmitt, Daniel Durox, 
Jean-François Bourgoin, Sébastien Candel, 
Ecole Centrale Paris, France

V037. When viscous jets collide; liquid chains, 
threads, webs, fishbones and balloons 
Bavand Keshavarz, Gareth H. McKinley, 
MIT

V038. Fast and scalded: Capillary Leidenfrost 
droplets in micro-ratches 
Alvaro G. Marin, University Bundeswehr 
Munich; Daniel Arnaldo del Cerro, Gert-
Willem Römer, Detlef Lohse, Univ. Twente

V039. Underwater gas expansion and 
deflagration 
Van Jones, Kariann Vander Pol, John 
Gilbert, Leigh McCue-Weil, Virginia Tech

V040. Liquid-solid impact of yield stress fluids 
Marc E. Deetjen, Brendan C. Blackwell, 
Joseph E. Gaudio, Randy H. Ewoldt, 
University of Illinois at Urbana-Champaign

V041. What am I? Supercooled droplet or ice? 
Carlo Antonini, Adrian Mularczyk, Tanmoy 
Maitra, Dimos Poulikakos, ETH Zurich-
LTNT, Switzerland

V042. Influence of a local change of depth on 
the behavior of bouncing oil drops 
Remi Carmigniani, Simon Lapointe, Sean 
Symon, Beverley J. McKeon, California 
Institute of Technology

V043. Flows in inkjet-printed aqueous rivulets 
Vadim Bromberg, Timothy J. Singler, SUNY 
Binghamton

V044. Impinging jet resonant modes at 
Mach 1.5 
Timothy B. Davis, Farrukh S. Alvi, Florida 
State University

V045. Dancing droplets 
Nate J. Cira, Manu Prakash, Stanford 
University

V046. Shape oscillation of a levitated drop in 
an acoustic field 
Weiyu Ran, Steven Fredericks, Clemson 
University

V047. Fluid mechanics of everyday objects 
Nick J. Parziale, Joseph S. Jewell, Bryan E. 
Schmidt, Jason Rabinovitch, Reeve Dunne, 
California Institute of Technology

V048. Flow control with dynamic roughness 
Vinay Jakkali, Wade W. Huebsch, Patrick H. 
Browning, Shanti D. Hamburg, West Virginia 
University

V049. Deconstructing wall turbulence - 
visualization of resolvent modes 
Daniel Barella, Oberlin College; Sarah 
Churng, University of Washington; Conrad 
Egan, Texas A&M University; Rashad 
Moarref, Mitul Luhar, Hillary Mushkin, 
California Institute of Technology; Scott 
Davidoff, NASA Jet Propulsion Laboratory; 
Maggie Hendrie, Art Center College of Art 
and Design; Beverley J. McKeon, California 
Institute of Technology

V050. Self-assembling paramagnetic colloids 
in oscillating magnetic fields 
Alison E. Koser, Nathan C. Keim, Paulo E. 
Arratia, University of Pennsylvania

V051. Flying with abrupt wing flapping: 
Damselfly in darting flight 
Chengyu Li, Haibo Dong, Wen Zhang, 
University of Virginia

V052. Self healing soap films 
Taylor Killian, Jordan Huey, Joshua Bryson, 
Tadd Truscott, Brigham Young University
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V053. Catastrophic cracking courtesy of 
quiescent cavitation 
D. Jesse Daily, Ken Langley, Scott L. 
Thomson, Tadd T. Truscott, Brigham Young 
University

V054. Hydrodynamic causes and effects of air 
bubbles rising in very viscous media 
Sharad Chand Ravinuthala, Ismail Celik, 
West Virginia University

V055. Sticking around: An up-close look at 
drop adhesion 
Adam Paxson, Kripa K. Varanasi, MIT

V056. Turbulence-flame Interaction 
Brock Bobbitt, Bruno Savard, Guillaume 
Blanquart, California Institute of Technology

V057. Fluid fragmentation from hospital toilets 
G. Traverso, MGH/Harvard Medical School/
Kock Institue; S. Laken, Pavoda, Inc; 
C.-C. Lu, ENSTA ParisTech; R. Maa, MIT; 
R. Langer, Koch Institute/MIT; L. Bourouiba, 
MIT

V058. The life of a vortex knot 
Dustin Kleckner, Martin Scheeler, William T. 
M. Irvine, University of Chicago

V059. Airflow in a multiscale subject-specific 
breathing human lung model

 Jiwoong Choi, Youbing Yin, Eric A. Hoffman,
 University of Iowa; Merryn H. Tawhai, 

University of Auckland; Ching-Long Lin, 
University of Iowa

V060. Knotted vortices: Entropic Lattice 
Boltzmann method for vortex dynamics 
S.S.Chikatamarla, ETH Zurich; J. Favre, 
CSCS Switzerland; F. Boesch, I.V. Karlin, 
ETH Zurich

V061. Droplets on a tilted plate 
Michiel Musterd, Volkert van Steijn, Chris R. 
Kleijn, Michiel T. Kreutzer, Delft University 
of Technology

V062. Dynamics of coalescence-induced 
jumping water droplets 
Nenad Miljkovic, Daniel John Preston, MIT; 
Ryan Enright, Alcatel-Lucent Ireland Ltd., 
Bell Labs Ireland, Ireland; Evelyn N. Wang, 
MIT

V063. High-frequency capillary waves excited 
by oscillating microbubbles 
Angelo Pommella, Jeanne Lantz, Vincent 
Poulichet, Valeria Garbin, Imperial College 
London

V064. The beauty of fluidization 
Franklin Shaffer, Balaji Gopalan, US DOE 
National Energy Technology Laboratory

V065. Complex structure of dynamic stall on 
wind turbine airfoils 
Michael Hind, John Strike, Pourya 
Nikoueeyan, Andrew Magstadt, Ashli 
Babbitt, Phillip Davidson, Jonathan 
Naughton, University of Wyoming

V066. Homage to Bob Brodley at 85: Ejections, 
sweeps and Reynolds shear stress 
generation in turbulent pipe flow 
James M. Wallace, James H. Duncan, 
University of Maryland

V067. Acoustophoretic Waltz: A contactless 
exothermal reaction 
Daniele Foresti, Dimos Poulikakos, ETH 
Zurich, Switzerland

V068. Hydrodynamics in the wake of a pitching 
foil 
R. Fernandez-Pratz, F.J. Huera-Huarte, 
Universitat Rovira i Virgili, Spain
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exhibiT hoUrs
Sunday, 24 November 07:00 – 17:00 AND
 19:00 – 21:30
Monday, 25 November 07:30 – 17:00
Tuesday, 26 November 07:30 – 11:00
Convention Center, Exhibit Hall A

AIP – Physics of Fluids
AIP Publishing LLC
2 Huntington Quadrangle, Ste. 1NO1
Melville, NY 11747-4502
Tel: 516-576-2343
Web: pof.aip.org
Email: pof-edoffice@aip.org

Physics of Fluids is published by the AIP Publish-
ing LLC with the cooperation of The American 
Physical Society Division of Fluid Dynamics. 
Editors are John Kim (University of California, Los 
Angeles) and L. Gary Leal (University of California, 
Santa Barbara).

The journal is devoted to the publication of original 
theoretical, computational, and experimental contri-
butions to the dynamics of gases, liquids, and com-
plex or multiphase fluids. Editorial content reflects 
the richness and breadth of the field of Fluid Dynam-
ics in areas that include:

• Compressible Flows
• Instability and Transition
• Interfacial Flows
• Viscous and Non-Newtonian Flows
• Biofluid Mechanics
• Laminar, Turbulent, and Geophysical flows
• Micro- and Nanofluid Mechanics
• Particulate, Multiphase, and Granular Flows

Journal metrics released by Thomson Reuters* 
show Physics of Fluids (PoF) to be a highly cited 
jour nal tracked in both Fluids & Plasmas Physics 
and Mechanics, with 20,567 citations in 2012.
*2012 Journal Citation Reports ® (Thomson Reuters, 2013).

American Physical Society
1 Physics Ellipse
College Park, MD 20740
Tel: (301) 209-3200
Fax: (301) 209-0865
Web: www.aps.org

The American Physical Society (www.aps.org) is a 
non-profit membership organization working to ad-
vance and diffuse the knowledge of physics through 
its outstanding research journals, scientific meet-
ings, and education, outreach, advocacy and inter-
national activities. APS represents over 50,000 
mem bers, including physicists in academia,  national 
laboratories and industry in the United States and 
throughout the world. Society offices are located in 
College Park, MD (Headquarters), Ridge, NY, and 
Washington, DC.

Cambridge University Press
32 Avenue of the Americas
New York, NY 10013
Tel: 212-924-3900
Fax: 212-691-3239
Web: www.cambridge.org/us
Email: jmurphy@cambridge.org

Cambridge’s publishing in books and journals com-
bines state-of-the-art content with the highest stan-
dards of scholarship, writing and production. Visit 
our stand to browse new titles, available at a 20% 
discount, and to pick up sample issues of our jour-
nals. Visit our website to see everything we do: 
www.cambridge.org/us/.
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Convergent Science
6405 Century Ave., Ste. 102
Middleton, WI 53562
Tel: (608) 831-7940
Fax: (608) 831-1551
Web: www.convergecfd.com
Email: contact@convergecfd.com

Convergent Science, Inc. (formerly Convergent Think-
ing, LLC) is a world leader in Computational Fluid 
Dynamics (CFD) software development and con-
sulting. Our flagship product, CONVERGE™, is a 
CFD software package that is revolutionizing how 
fluid dynamics modeling is being used by  engineers, 
researchers and designers. With CONVERGE™, 
trad itional CFD bottlenecks (namely grid  generation) 
have been removed from the modeling process, al-
lowing users to spend more time analyzing their 
simulations and no time generating grids.

Dantec Dynamics Inc.
750 Blue Point Rd.
Holtsville, NY 11742
Tel: 201-897-0061
Fax: 631-654-1293
Web: www.dantecdynamics.com
Email: usa@dantecdynamics.com

Dantec Dynamics is a leading developer and sup-
plier of integrated measurement systems for diag-
nostics and research into fluid mechanics, solid 
mechanics, microfluidics, spray analysis and com-
bustion technology.

Our systems are used to obtain measurement data 
of physical properties in air, gases, liquids and solid 
materials. Quantitative measurement data include 
velocity, turbulence, particle size, concentration, 
temperature, combustion species, strain/stress and 
vibration. Dantec Dynamics has several thousand 
measurement systems in operation at leading uni-
versities and industrial companies around the 
world. Our more than 60 years in operation, along 
with the continuous feedback we receive from our 
customers, allows us to continually innovate and 
improve product performance.

Our products include: Fluid Mechanics PIV, LDA, 
CTA, PLIF; Strain, stress, NDT, vibration ESPI, 
 Dig i tal Image Correlation, Shearography; Particle 
Char acterization PDA, IPI, Shadow Sizing; Com-
bustion Diagnostics LIF, LII; Microfluidics PIV, LIF.

IFS – Interactive Flow Studies
P.O. Box 784
Waterloo, IA 50704
Tel: 612-810-2727
Fax: 319-883-8204
Web: www.interactiveflows.com
Email: inflows@interactiveflows.com

Our Mission is to revolutionize how fluid mechanics 
and heat transfer is taught at schools worldwide by 
developing and bringing state of the art technology 
into the classroom that enables deeper learning 
through hands on experimentation. Our inspiration 
and innovation comes from our total commitment 
and belief in our mission.

Setup or Upgrade your laboratory with our state of 
the art instruments, designed to enable students 
ac quire 21st century knowledge and skills. Our sys-
tems have attributes of research grade instruments 
and provide exceptional opportunity for students to 
also participate in research.

FLOWCOACH, HEMOFLOW, THERMOFLOW, 
ePIV, MiniPIV Systems and FLOWEXTM Software 
allow educators and students to obtain full under-
standing of the Fluid Mechanics and Heat Transfer 
theory with experimental visualization and analysis.

Flow model inserts can be made by students as an 
integrated part of the Design-Build-Test-Analyze 
educational process. More information can be found 
at www.interactiveflows.com

IOP Publishing
150 S. Independence Mall W., Ste. 929
Philadelphia, PA 19106
Tel: 215-627-0880
Fax: 215-627-0879
Web: ioppublishing.org
Email: info@ioppubusa.com

IOP Publishing is a wholly owned subsidiary of the 
Institute of Physics. The Institute is a leading scien-
tific society promoting physics and bringing physi-
cists together for the benefit of all. It has a  worldwide 
membership of around 50,000 comprising physi-
cists from all sectors. It works to advance physics 
re search, application and education, and engages 
with policy makers and the public to develop aware-
ness and understanding of physics. Any profits gen-
erated by the publishing company are used by the 
Institute to support science and scientists in both 
the developed and developing world.

Exhibits
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IOP Publishing provides a range of journals, maga-
zines, websites and services that enable research-
ers and research organizations to reach the widest 
possible audience for their research. We combine 
the culture of a learned society with global reach 
and highly efficient and effective publishing  systems 
and processes. With offices in the UK, US, Ger-
many, China and Japan, and staff in many other 
loca tions including Mexico and Russia, we serve 
researchers in the physical and related sciences in 
all parts of the world.

LaVision Inc.
211 W. Michigan Ave., Ste. 100
Ypsilanti, MI 48197
Phone: 734-485-0913
Fax: 240-465-4306
Web: www.lavision.com
Email: info@lavisioninc.com

LaVision Inc. provides integrated laser imaging sys-
tems to scientific, industrial, government and educa-
tional markets. LaVision has extensive professional 
experience in optical techniques such as digital im-
age correlation (DIC) for deformation and strain 
measurement, 2-D, Stereo, and Tomographic Par-
ticle Image Velocimetry (PIV), gaseous and liquid 
laser induced fluorescence (LIF), shadowgraphy for
multi-phase flows, high-speed and ultra-high-speed
imaging and intensified camera systems. LaVision 
is customer focused. We offer high quality products 
that are innovative, user-friendly, reliable and appli-
cation specific. LaVision always aims for customer 
satisfaction.

Litron Lasers Ltd.
8 Consul Rd.
Rugby, Warwickshire, UK CV21 1PB
Tel: +44(0)1788 574444
Fax: +44(0)1788 574888
Web: www.litronlasers.com
Email: sales@litron.co.uk

Litron Lasers specializes in the design and manufac-
ture of pulsed Nd:YAG laser systems for scientific
and industrial applications. We are the market leader
in high power, high repetition rate lasers and have 
an installed base of several thousand units, many of 
which are used in industrial 24/7 environments.

Through working closely with our PIV customers to 
understand their requirements Litron has  developed 
an extensive product range to cover all your needs 
and have become the world’s leading manufacturer 
of PIV laser systems.

We offer compact, pulsed Nd:YAG systems with up 
to 200Hz repetition rates through to high energy 
modular systems up to 1.5J per pulse at 15Hz and 
100mJ at 200Hz at 532nm. Our range of twin head 
Diode Pumped Nd:YLF PIV lasers provide up to 
30mJ per pulse @ 1kHz (527nm) for time resolved 
studies.

Litron will be displaying the Bernoulli PIV range at 
the meeting. The Bernoulli PIV is built for deman-
ding environments and offers seamless turnkey op-
eration from an industrially rugged and sealed 
head. Why not visit the stand and learn more?

MSE
123 W. Bellevue Dr., Ste. 1
Pasadena, CA 91105
Tel: 626-577-0566
Fax: 626-577-0565
Web: www.MeasurementSci.com
Email: info@measurementsci.com

MSE is pleased to introduce the latest in near wall 
velocity measurements: the microPro shear stress 
sensor provides near wall profile measurements.

MSE manufactures miniature laser sensors for 
 fluid, surface, and particle velocity measurements. 
Our products include the miniLDV (the most com-
pact LDV in the industry for measuring the speed 
and direction of fluid flow and surfaces), the new 
microPro (micro profiling velocimeter), the microV 
(the smallest time-of-flight velocity sensor), and the 
miniPCS (a Mie-scattering particle sizer and coun-
ter with built-in acquisition). In addition, we offer the 
Pivtec miniPIV and the flowLab table-top water tun-
nel for demonstrating classical fluid flow visualiza-
tion and measurement. Our products are in use in 
aca demic, research, and industrial facilities. Please 
stop by our booth for a live demonstration of our 
sensors.

Exhibits
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Photron
9520 Padgett St., Ste. 110
San Diego, CA 92126
Tel: 858-684-3555 & 800-585-2129
Fax: 858-684-3558
Web: www.photron.com
Email: image@photron.com

Photron offers a wide range of high speed cameras 
for the study and analysis of high speed  phenomena 
occurring too fast for the unaided eye to see, and 
are ideally suited for use in Particle Image Velocim-
etry (PIV) applications.

Our cameras range from miniature multi-head sys-
tems, through high-G cameras specifically engi-
neered for reliable operation in the most hostile of 
environments, the world’s fastest mega pixel reso-
lution system, full high definition (HD) video camer-
as producing spectacular color high speed imagery 
up to 2,000 frames per second (fps), and a full reso-
lution at one million fps camera. All systems are 
backed with our two year warranty and operate un-
der our award winning Photron Fastcam Viewer 
(PFV) software that includes wrappers for both 
Lab VIEW and MATLAB.

Pointwise, Inc.
213 S. Jennings Ave.
Fort Worth, TX 76104
Tel: 817-377-2807
Fax: 817-377-2799
Web: www.pointwise.com
Email: sales@pointwise.com

Pointwise is solving the top problem facing engi-
neering analysts today: mesh generation for compu-
ta tional fluid dynamics (CFD). Pointwise’s meshing 
soft ware generates structured, unstructured, and 
hy brid meshes; interfaces with ANSYS FLUENT, 
STAR-CD, ANSYS CFX and OpenFOAM, as well 
as many neutral formats such as CGNS; runs on 
Windows (Intel and AMD), Linux (Intel and AMD), 
Mac, and Unix; and has a scripting language that 
can automate CFD meshing.

Pointwise software is known for its high quality 
grids and ease of use and for the expert technical 
sup port provided with it. Pointwise also provides 
mesh generation services, custom software devel-
opment, and contracted research in the grid gener-
ation field.

Pointwise has been a premier supplier of grid gen-
eration software and services to the engineering 
analysis community since 1994. With its decades of 
expertise in development, support, and application 
of robust software for real-world meshing challeng-
es, Pointwise has helped industry, government, 
and academic clients worldwide bridge the “design 
— analysis gap.”

Quantel USA
601 Haggerty Ln.
Bozeman, MT 59715
Tel: 406-586-0131
Fax: 406-586-2924
Web: www.quantel-laser.com
Email: sales@quantelusa.com

Quantel group is an international leader in providing 
pulsed laser technologies for research, industrial, 
com mercial, military, and medical applications. 
Foun ded in 1970, the Group has a consistent  record 
of investment leading to numerous innovative and 
successful products distributed worldwide. Quantel 
corporate headquarters is in Paris with manufactur-
ing subsidiaries in the USA, Germany, and France.

Taylor & Francis
4 Park Square, Milton Park
Abingdon, Oxon, OX14 4RN
United Kingdom
Tel: +44 (0) 20 7017 6000
Web: www.tandfonline.com
Email: ben.hudson@tandf.co.uk

Building on two centuries’ experience, Taylor & 
Fran cis has grown rapidly over the last two decades 
to become a leading international academic 
 publisher. Operating from a network of 20 global 
 offices, including New York, Philadelphia, Oxford, 
Melbourne, Stockholm, Beijing, New Delhi, Johan-
nesburg, Singapore and Tokyo, the Taylor & Fran-
cis Group publishes more than 1,700 journals and 
around 1,800 new books each year, with a books 
backlist in excess of 20,000 specialist titles.

We are providers of quality information and knowl-
edge that enable our customers to perform their 
jobs efficiently, continue their education, and help 
contribute to the advancement of their chosen mar-
kets. Our customers are researchers, students, ac-
ademics and increasingly professionals.
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TSI Inc.
500 Cardigan Rd.
Shoreview, MN 55126
Tel: 651-490-2138
Fax: 651-490-3824
Web: www.tsi.com
Email: fluid@tsi.com

TSI Fluid Mechanics Division has been in the fore-
front to develop and supply Fluid Mechanics re-
search instrumentations to the fluid research 
commu nity for more than 50 years. The systems of 
Particle Image Velocimetry (PIV) and Volumetric 
3D Velocimetry (V3V) provide global measure-
ments (2 components and 3 components) of gas 
and liquid flows in a plane or a volume, showing the 
complete flow structure with high spatial and tem-
poral resolutions. The PowerSight based Laser 
Doppler Velocimetry (LDV) and Phase Doppler 
Particle Analyzer (PDPA) utilizes the latest solid 
state laser technology to give the most accurate 
and robust systems for the velocity and simultane-
ous velocity and size measurements of fluid flows 
and spray diagnostics. Combus tion diagnostics of 
flame is performed by the Planar Laser Induced 
Fluorescence (PLIF), Laser Induced Incandes-
cence (LII) and Laser induced Rayleigh Scattering 
(LRS) systems for the measurements of combus-
tion radicals, soot formation and temperature de-
tection respectively. The Hot Wire Anemometry 
(HWA) has been the most reliable technique to pro-
vide the high frequency and temporal resolution 
measurements for gas and liquid flows.

To complement the many state-of-the-art instru-
ments supplied to the fluid researchers, our world-
wide application and service support ensure the 
 researchers utilize the systems in the most optimal 
fashion so that results can be obtained fast and ac-
curately. All the team members of the Fluid Me-
chanics Division work as partners of the research-
ers as collaborative teams.

Vision Research, Inc.
100 Dey Rd.
Wayne, NJ 07470
Tel: 973-696-4500
Fax: 973-696-0560
Web: www.visionresearch.com
Email: sales@visionresearch.com

Vision Research designs and manufactures high-
speed digital imaging systems used in applications 
including defense, automotive, engineering, sci-
ence, medical research, industrial manufacturing 
and packaging, sports and entertainment, and digi-
tal cinematography for television and movie pro-
duction.

The Wayne, N.J.-based company prides itself on 
the unsurpassed light-sensitivity, image resolution, 
ac qui sition speed and image quality produced by 
its systems, as well as robust software interfaces, 
reliability and versatility of its camera family — all 
which continue to stand as benchmarks for the 
high-speed digital imaging industry. Known for its 
in no vations in high-speed digital camera  technology 
and sensor design, Vision Research has received 
numerous research and development awards and 
was recently honored with an Emmy® Award for its 
revolutions in technology and engineering.

Vision Research’s broad line of digital high-speed 
cameras, marketed under the Phantom® brand, add 
a new dimension to the sense of sight. They are 
used as innovative engineering tools, enabling us-
ers to visualize and analyze physical phenomena 
when it’s too fast to see, and too important not to™. 
For additional information regarding Vision Re-
search, please visit www.visionresearch.com.

Vision Research is a business unit of the Materials 
Analysis Division of AMETEK Inc., a leading global 
manufacturer of electronic instruments and electro-
mechanical devices.

Exhibits
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Session Key

The contributed papers have been assigned a unique alpha-numeric code. For example:

Ax Sunday 08:00 – 09:57
Bx Sunday 10:25 – 12:20
Cx Sunday 13:35 – 14:10
Dx Sunday 14:15 – 16:25
Ex Sunday 16:45 – 18:03
1A Sunday 18:15 – 19:00
1B Sunday 18:15 – 19:00
F1 (Reception) Sunday 19:00 – 21:30
Gx Monday 08:00 – 10:10
Hx Monday 10:30 – 12:40
Jx Monday 14:00 – 14:35
Kx Monday 14:40 – 15:15
Lx Monday 15:35 – 18:11
Mx Tuesday 08:00 – 10:10
Nx Tuesday 10:30 – 11:05
Px Tuesday 11:10 – 11:30
Rx Tuesday 13:05 – 15:41

Indicates the order in which the paper is 
to be presented in the session

A1.00001Indicates the day &
time of the session

Indicates the sub-session 
within a session
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All sessions will be at the Pittsburgh Convention Center unless noted.

sUnday, 24 noveMber

08:00 – 09:57 Concurrent Sessions
 A1 Geophysical: Atmospheric I .........................................................323
 A2 Convection and Buoyancy-Driven Flows I: Numerical 
  Simulations ...................................................................................324
 A3 Multiphase Flows I .......................................................................325
 A4 Boundary Layers I: Shock Wave Boundary Layer Interaction .....326
 A5 CFD I: Immersed Boundary Methods ..........................................327
 A6 Microfluids: Mixing........................................................................328
 A7 Microfluids: Interfaces and Wetting I ............................................329
 A8 Particle-Laden Flows I: Liquid-Solid Flows ..................................330
 A9 Instability: Interfacial and Thin-Film I ...........................................333
 A10 Jets I: Swirling, Mixing and Multiphase ........................................334
 A11 Bubbles I: Cavitation, Nucleation and Ventilation ........................335
 A12 Vortex Dynamics and Vortex Flows I ...........................................336
 A13 Focus Session: Marine Hydrokinetic Energy Conversion I ..........301
 A14 Experimental Techniques I: PIV Algorithms.................................302
 A16 Biofluids: Physiological I - Computational Studies in 
  Cardiovascular Flows ...................................................................304
 A17 Biofluids: Locomotion I - Swimming and Flapping .......................305
 A18 Biofluids: General I - Vesicle Modeling and Simulations .............306/307
 A19 Turbulence Modeling I ..................................................................310/311
 A20 Boundary Layers II: Structure ......................................................315
 A21 Turbulence: Simulations I - LES Application ................................316
 A22 Turbulence Modeling II .................................................................317
 A23 Turbulence: Theory I – General ...................................................318
 A24 Acoustics I ....................................................................................319
 A25 Flow Control I: Coherent Structures and Vortices .......................320
 A26 Reacting Flows I: Detonation .......................................................321
 A28 Free-Surface Flows I....................................................................Ballroom B/C
 A30 Instability: Richtmyer-Meshkov ....................................................408
 A31 Porous Media Flows I – General ..................................................402
 A32 Surface Tension Effects I: Particles and Structure at the 
  Interface .......................................................................................403
 A33 Drops I: Pinch-off and Coalescence ............................................404
 A34 Drops II: Drop Impact on Liquid Surfaces ....................................405
 A35 Suspensions I: Structure and Phase Transitions .........................406
 A36 Geophysical: Oceanographic I .....................................................407

9:57 – 10:25 Refreshment Break

10:25 – 12:20 Awards Presentations
 B27 Awards Presentations, followed by the Otto Laporte Lecture 
  and Corrsin Award Lecture ..........................................................Ballroom

12:20 – 13:35 Lunch



33

Program Summary

12:25 – 13:25 Young Investigator Workshop
 (ticketed event) .....................................................................................Westin
   Westmoreland Room

13:35 – 14:10 Invited Lectures
 C27 Invited Lecture: Roughness Effects on Wall-Bounded 
  Turbulent Flows ............................................................................Ballroom A
 C28 Invited Lecture: Microfluidic Flows of Complex Suspensions:
  From Flexible Polymers to Swimming Bacteria ...........................Ballroom B/C

14:10 – 14:15 Mini Break

14:15 – 16:25 Concurrent Sessions
 D1 Geophysical: Atmospheric II ........................................................323
 D2 Convection and Buoyancy-Driven Flows II: Heat Transfer ..........324
 D3 Multiphase Flows II ......................................................................325
 D4 DFD Minisymposium: Nanobubbles .............................................326
 D5 CFD II: LES I ................................................................................327
 D6 Microfluids: Flow in Microchannels ..............................................328
 D7 Microfluids: Oscillation .................................................................329
 D8 Particle-Laden Flows II: Experimental Studies ............................330
 D9 Instability: Interfacial and Thin-Film II ..........................................333
 D10 Geophysical: Oceanographic II ....................................................334
 D11 Bubbles II: Cavitation, Acoustics and Biomedical ........................335
 D12 Vortex Dynamics and Vortex Flows II ..........................................336
 D13 Focus Session: Marine Hydrokinetic Energy Conversion II .........301
 D14 Experimental Techniques II: Aerodynamics/Wind Tunnel ...........302
 D16 Biofluids: Physiological II - Computational Blood Flow in
  Arteries .........................................................................................304
 D17 Biofluids: Locomotion II – Swimming ...........................................305
 D18 Biofluids: General II - Collective Behavior and Microswimmers ..306/307
 D19 Biofluids: Cellular I - Computational Studies on Cellular 
  Kinematics ....................................................................................310/311
 D20 Boundary Layers III: Flow over Roughness Elements .................315
 D21 Turbulence: Simulations II - DNS and LES I ................................316
 D22 Turbulence Modeling III ................................................................317
 D23 Turbulence: Theory II – General ..................................................318
 D24 Acoustics II ...................................................................................319
 D25 Flow Control II: Jets .....................................................................320
 D26 Reacting Flows II: DNS/LES/RANS .............................................321
 D27 Transonic and Turbomachinery CFD ...........................................Ballroom A
 D28 Free-Surface Flows II...................................................................Ballroom B/C
 D30 Porous Media Flows II: Mixing and Turbulence ...........................408
 D31 Porous Media Flows III: Wicking, Drying and Displacement 
  of Immiscible Fluids ......................................................................402
 D32 Surface Tension Effects II: Interfacial Flows ................................403
 D33 Drops III: Electric Field Effects .....................................................404
 D34 Drops IV: Particle-Laden Drops ...................................................405
 D35 Suspensions II: Fluid-Particle Interactions ..................................406
 D36 Instability: General I .....................................................................407

16:25 – 16:45 Refreshment Break
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16:45 – 18:03 Concurrent Sessions
 E1 Geophysical: Oceanographic III ...................................................323
 E2 Convection and Buoyancy-Driven Flows III: Thermal Instability ..324
 E3 Multiphase Flows III .....................................................................325
 E5 CFD III: LES II ..............................................................................327
 E6 Microfluids: Particles I - Orientation and Self-Assembly..............328
 E7 Microfluids: Porous Media ............................................................329
 E8 Particle-Laden Flows III: Particle-Turbulence Interaction ............330
 E9 Biofluids: General III - Pumping Phenomena ...............................333
 E10 Jets II ............................................................................................334
 E11 Bubbles III: Soap, Films and Foams ............................................335
 E12 Vortex Dynamics and Vortex Flows III .........................................336
 E13 Focus Session: Marine Hydrokinetic Energy Conversion III ........301
 E14 Experimental Techniques III: Pressure Sensitive Paint ...............302
 E16 Biofluids: Physiological III - Experimental Studies in 
  Cardiovascular Flows ...................................................................304
 E17 Biofluids: Locomotion III – Flying .................................................305
 E18 Flow Visualization ........................................................................306/307
 E19 Rarefied Gases and DSMC .........................................................310/311
 E20 Boundary Layers IV: Flow through Pipes.....................................315
 E21 Biofluids: Physiological IV - Experimental Studies in 
  Respiratory Flows ........................................................................316
 E23 Turbulence: Theory III - Wall-Bounded Flows..............................318
 E24 Aerodynamics I ............................................................................319
 E25 Flow Control III - Drag Reduction .................................................320
 E26 Reacting Flows III: Coal & Soot ...................................................321
 E27 Supersonic and Hypersonic Flows: Shock Capturing and 
  Focusing .......................................................................................Ballroom A
 E28 Viscous Flows I: Flow Past Interferences ....................................Ballroom B/C
 E30 Turbulence: Shear Layers I – Simulations ...................................408
 E31 Porous Media Flows IV: Electrochemical and Heat Transfer 
  Devices ........................................................................................402
 E32 Surface Tension Effects III: General Interfacial Phenomena .......403
 E33 Drops V: Buoyancy-Driven Motion ...............................................404
 E34 Drops VI: Bouncing Drops ...........................................................405
 E35 Suspensions III: Confined Flows ..................................................406
 E36 Waves I ........................................................................................407

18:15 – 19:00 Session 1A Student Poster Session ................................................South Terrace Foyer

18:15 – 19:00 Session 1B Poster Session ...............................................................Ballroom Gallery

19:00 – 21:30 APS/DFD Reception ...........................................................................Noresco Riverside
   Terrace & Exhibit
   Hall A
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Monday, 25 noveMber

08:00 – 10:10 Concurrent Sessions
 G1 Geophysical: Oceanographic IV ..................................................323
 G2 Convection and Buoyancy-Driven Flows IV: Rayleigh-Bénard
  Convection ...................................................................................324
 G3 Multiphase Flows IV .....................................................................325
 G4 Separated Flows I: Diffusers and Massively Separated Flows ....326
 G5 CFD IV..........................................................................................327
 G6 Microfluids: Particles II - Electrokinetically Induced Flow ............328
 G7 Microfluids: Electro/Magnetic Manipulation .................................329
 G8 Particle-Laden Flows IV: General Topics ....................................330
 G9 Instability: Interfacial and Thin-Film III .........................................333
 G10 Instability: Wakes I - Cylindrical Objects ......................................334
 G11 Bubbles IV: Growth, Heat Transfer and Boiling ...........................335
 G12 Vortex Dynamics and Vortex Flows IV .........................................336
 G13 Vortex Dynamics and Vortex Flows V ..........................................301
 G14 Experimental Techniques IV: PIV - Uncertainty/Microscopic ......302
 G16 Biofluids: Physiological V - Respiratory System Flows ................304
 G17 Biofluids: Locomotion IV - Liquids; Experiments and 
  Numerical Simulations .................................................................305
 G18 Biofluids: Locomotion V - Swimming Experiments ......................306/307
 G19 Biofluids: Cellular II - Experimental Studies .................................310/311
 G20 Boundary Layers V: Compressible and Thermal .........................315
 G21 Turbulence: Simulations III - DNS and LES II ..............................316
 G22 Turbulent Mixing I: Scalar Mixing .................................................317
 G23 Turbulence: Theory IV - Modeling and Simulation .......................318
 G24 Aerodynamics II ...........................................................................319
 G25 Flow Control IV: Plasma Actuators ..............................................320
 G26 Reacting Flows IV: PDF/FDF .......................................................321
 G28 Waves II .......................................................................................Ballroom B/C
 G30 Instability: Rayleigh-Taylor I .........................................................408
 G31 Porous Media Flows V: CO2 Sequestration .................................402
 G32 Granular Flows I: Impact, Locomotion and Drag .........................403
 G33 Drops VII: Wetting and Spreading ...............................................404
 G34 Drops VIII: Fragmentation ............................................................405
 G35 Chaos, Fractals, and Dynamical Systems I: Coherent 
  Structures .....................................................................................406
 G36 Microfluids: Drops/Bubbles ..........................................................407

10:10 – 10:30 Refreshment Break

10:30 – 12:40 Concurrent Sessions
 H1 Jets III: Round, Liquid and Impinging ...........................................323
 H2 Particle-Laden Flows V: DNS and Non-Spherical Particles ........324
 H3 Multiphase Flows V ......................................................................325
 H4 Separated Flows II - Wakes and Flows past Special Surfaces ...326
 H5 CFD V ...........................................................................................327
 H6 Microfluids: Fluidic Devices I ........................................................328
 H7 Microfluids: Interfaces and Wetting II ...........................................329
 H8 Magnetohydrodynamics I .............................................................330
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 H9 Instability: Interfacial and Thin-Film IV - Elasticity and 
  Substrates ....................................................................................333
 H10 Instability: Wakes II - Non-Cylindrical Objects and Wind 
  Tunnels .........................................................................................334
 H11 Bubbles V: Rising Bubbles and Surface Interaction ....................335
 H12 Vortex Dynamics and Vortex Flows VI .........................................336
 H13 Granular Flows II: Applications ....................................................301
 H14 Experimental Techniques V: Two-Phase/Ablation .......................302
 H16 Reacting Flows V: Kinetics ...........................................................304
 H17 Biofluids: Locomotion VI - Swimming and Flapping Models ........305
 H18 Biofluids: General IV - Plant Biomechanics .................................306/307
 H19 Biofluids: Cellular III - Computational Studies on Mechanical 
  Properties of Cellular Flows .........................................................310/311
 H20 DFD/GPC Minisymposium: Global Climate Models: 
  Dynamical Cores, Strengths and Weaknesses ...........................315
 H21 Turbulence: Simulations IV - DNS Application .............................316
 H22 Turbulent Mixing II ........................................................................317
 H23 DFD Minisymposium: Frontiers in Combustion Physics I ............318 
 H24 Aerodynamics III ..........................................................................319
 H25 Flow Control V: Injection/Suction .................................................320
 H26 Reacting Flows VI: Premixed .......................................................321
 H28 Waves III.......................................................................................Ballroom B/C
 H30 Compressible Flows I: DNS .........................................................408
 H31 Porous Media Flows VI: Imbibition and Injection .........................402
 H32 Viscous Flows II: Flows in Viscous Fluids....................................403
 H33 Drops IX: Evaporating Sessile Drops ..........................................404
 H34 Drops X: Splashing on Heated Surfaces .....................................405
 H35 Chaos, Fractals, and Dynamical Systems II: Analysis, 
  Prediction, and Control ................................................................406
 H36 Geophysical: Oceanographic V ...................................................407

12:40 – 14:00 Lunch

12:45 – 13:45 Student Lunch (Ticketed Event) .......................................................Westin
   Westmoreland Room

12:45 – 13:45 Fluids Education Lunch Workshop ..................................................Westin
   Cambria Room West

12:45 – 14:00 Women in Fluids Network Lunch .....................................................Sonoma Grill
   947 Penn Avenue

14:00 – 14:35 Invited Lectures
 J27 Invited Lecture: Do Swimming Animals Mix the Ocean? .............Ballroom A
 J28 Invited Lecture: Dynamics of Transient Liquid Injection ...............Ballroom B/C

10:30 – 12:40 Concurrent Sessions (continued)
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14:35 – 14:40 Mini Break

14:40 – 15:15 Invited Lectures
 K27 Invited Lecture: Porous-medium Convection: New Problems 
  from CO2 Sequestration ...............................................................Ballroom A
 K28 Invited Lecture: Drag Reduction and the Dynamics of 
  Turbulence in Simple and Complex Fluids...................................Ballroom B/C

15:15 – 15:35 Refreshment Break

15:25 Announcement of Gallery of Fluid Motion Award Winners
 and Poster Session Winners ............................................................Exhibit Hall A

15:35 – 18:11 Concurrent Sessions
 L1 Geophysical: Oceanographic VI ..................................................323
 L2 Convection and Buoyancy-Driven Flows V: Binary Systems 
  and Stratified Flows......................................................................324
 L3 Multiphase Flows VI .....................................................................325
 L4 General Fluid Dynamics I: Drag Reduction .................................326
 L5 CFD VI..........................................................................................327
 L6 Microfluids: Fluidic Devices II .......................................................328
 L7 Microfluids: Particles III - Droplets and Emulsions ......................329
 L8 Magnetohydrodynamics II ............................................................330
 L9 Instability: Interfacial and Thin-Film V ..........................................333
 L10 Instability: General II ....................................................................334
 L11 Non-Newtonian Flows I ................................................................335
 L12 Vortex Dynamics and Vortex Flows VII ........................................336
 L13 Granular Flows III: Jamming, Cooling and Force Transmission ..301
 L14 Experimental Techniques VI: Turbulence/Fluorescence .............302
 L16 Biofluids: Medical Devices ...........................................................304
 L17 Biofluids: Locomotion VII - Active Suspensions and Bacteria .....305
 L18 Biofluids: General V .....................................................................306/307
 L19 Nanofluids I ..................................................................................310/311
 L20 Boundary Layers VI: Channel Flow and Flows over 
  Superhydrophobic Walls ..............................................................315
 L21 Turbulence: Simulations V ...........................................................316
 L22 Turbulence: Mixing III ...................................................................317
 L23 Turbulence: Theory V – Measurements .......................................318
 L24 Aerodynamics IV ..........................................................................319
 L25 Vortex Dynamics and Vortex Flows VIII .......................................320
 L26 Reacting Flows VII: Experiments .................................................321
 L28 Biofluids: General VI - Fluid Film Flows .......................................Ballroom B/C
 L30 Instability: Rayleigh-Taylor II ........................................................408
 L31 Free-Surface Flows III..................................................................402
 L32 Geophysical: General I - Rotating Flows .....................................403
 L33 Drops XI: Levitation and Propulsion on Surfaces ........................404
 L34 Drops XII: Elastic Surfaces and Fibers ........................................405
 L35 Chaos, Fractals and Dynamical Systems III: Miscellaneous 
  Topology and Model Characterization .........................................406
 L36 Flow Control VI: Systems and Mechanisms ................................407



38

Program Summary

17:00 – 18:30 Meet the APS Journal Editors Reception ........................................West Atrium

19:00 – 20:30 Geophysical Fluid Dynamics Reception .........................................Westin
   Pennsylvania Ballroom

TUesday, 26 noveMber

08:00 – 10:10 Concurrent Sessions
 M1 Geophysical: General II - Stratified Flows ...................................323
 M2 Convection and Buoyancy-Driven Flows VI: Turbulent 
  Convection ...................................................................................324
 M3 Multiphase Flows VII ....................................................................325
 M4 Turbulence: Modeling IV ..............................................................326
 M5 CFD VII: Numerical Methods I .....................................................327
 M6 Microfluids: Electrokinetics ...........................................................328
 M7 Nanofluids II .................................................................................329
 M8 General Fluid Dynamics II: Theory I ............................................330
 M9 Instability: Interfacial and Thin-Film VI – Fingering ......................333
 M10 Instability: General III - Stratified and Planar Flow, 
  Cavity Flow and Periodic Orbits ...................................................334
 M11 Non-Newtonian Flows II ...............................................................335
 M12 Vortex Dynamics and Vortex Flows IX .........................................336
 M13 Granular Flows IV: Mixing, Segregation and Separation .............301
 M14 Rotating Flows I ...........................................................................302
 M16 Microfluids: General .....................................................................304
 M17 Biofluids: Locomotion VIII - Bats and Butterfly Flight ...................305
 M18 Biofluids: General VII – Biofilms ...................................................306/307
 M19 Boundary Layers VII: Wind Turbine Interaction ...........................310/311
 M20 Instability: General IV ...................................................................315
 M21 Biofluids: Locomotion IX - Bacteria and Microswimmers I ..........316
 M22 General Fluid Dynamics III ...........................................................317
 M23 Geophysical: Atmospheric III .......................................................318
 M24 Compressible Flows II: Experimental Methods ...........................319
 M25 Flow Control VII: Actuator Design and Analysis ..........................320
 M26 Reacting Flows VIII: General .......................................................321
 M28 Industrial Applications I ................................................................Ballroom B/C
 M30 Instability: General V - Elastic and Pulsating Flows .....................408
 M31 Biofluids: Locomotion X - Non-Newtonian Fluids ........................402
 M32 Particle-Laden Flows VI: Direct Simulation and Turbulence 
  Modulation ....................................................................................403
 M33 Drops XIII: Drop Impact on Dry Surfaces ....................................404
 M34 Drops XIV: Shape Dynamics and Confinement ...........................405
 M35 Turbulence: Shear Layers II – Experiments .................................406
 M36 Geophysical: Oceanographic VII .................................................407
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10:10 – 10:30 Refreshment Break

10:30 – 11:05 Invited Lectures
 N27 Invited Session: Transverse Jet Shear Layer Instabilities 
  and Their Control .........................................................................Ballroom A
 N28 Invited Session: Swimming and Running through Sand: 
  Resistive Force Theory in Granular Media ..................................Ballroom B/C

11:05 – 11:10 Mini Break

11:10 – 11:30 Invited Lectures
 P27 Invited Session: Andreas Acrivos Dissertation Award Talk:
  Turbulence and Internal Waves in Tidal Flow over Topography ..Ballroom A
 P28 Invited Session: François N. Frenkiel Award Talk:
  Shock Structure in Shock-Turbulence Interactions ......................Ballroom B/C

11:30 – 13:05 Lunch

13:05 – 15:41 Concurrent Sessions
 R1 Geophysical: General III - Open Channels and Sedimentation ...323
 R2 Convection and Buoyancy-Driven Flows VII: Gravitational 
  Effects and Flows Past Moving Bodies ........................................324
 R3 Multiphase Flows VIII ...................................................................325
 R4 Instability: Boundary Layers I - Surface Topography ...................326
 R5 CFD VIII: Numerical Methods II ...................................................327
 R6 Nanofluids III ................................................................................328
 R7 Multiphase Flows IX .....................................................................329
 R8 General Fluid Dynamics IV: Theory II ..........................................330
 R9 Bubbles VI: Nanobubbles and Acoustics .....................................333
 R10 General Fluid Dynamics V ...........................................................334
 R11 Non-Newtonian Flows III ..............................................................335
 R12 Vortex Dynamics and Vortex Flows X ..........................................336
 R13 Granular Flows V: Fluctuations and Instabilities ..........................301
 R14 Rotating Flows II ..........................................................................302
 R16 Aerodynamics V ...........................................................................304
 R17 Biofluids: Locomotion XI - Microswimmers and Bacteria II .........305
 R18 CFD IX..........................................................................................306/307
 R19 Boundary Layers VIII: Experimental ............................................310/311
 R20 Boundary Layers IX: Numerical Simulation .................................315
 R21 Biofluids: Locomotion XII - Microswimmers and Bacteria III .......316
 R22 DFD Minisymposium: Frontiers in Combustion Physics II ...........317 
 R23 Biofluids: Physiological VI - Experimental Studies in 
  Blood Flows ..................................................................................318
 R24 Biofluids: Physiological VII - Human Voice System Flows ...........319
 R25 Flow Control VIII: Surface Modulation, Interface Speed 
  and Other Effects .........................................................................320
 R26 Biofluids: Locomotion XIII - Bacteria/Flapping .............................321
 R28 Industrial Applications II ...............................................................Ballroom B/C
 R30 Microfluids: Microchannels ...........................................................408
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13:05 – 15:41 Concurrent Sessions (continued)

Program Summary

 R31 Focus Session: Structure of Turbulent/Non-Turbulent 
  Interface .......................................................................................402
 R32 Particle-Laden Flows VII: Computational Methods .....................403
 R33 Drops XV: Superhydrophobic Surfaces .......................................404
 R34 Instability: Boundary Layers II - Geometry and 
  Flow Conditions ............................................................................405
 R35 Education and Career Outreach: Teaching Methods ...................406
 R36 Geophysical: Atmospheric IV .......................................................407



41

Sc
he

du
le

 o
f P

ap
er

s
Su

nd
ay

, 2
4 

N
ov

em
be

r 
43

 –
 7

4

M
on

da
y,

 2
5 

N
ov

em
be

r 
75

 –
 1

02

Tu
es

da
y,

 2
6 

N
ov

em
be

r 
10

3 
– 

12
2

66
th

 A
nn

ua
l M

ee
ti

ng
 o

f 
th

e 
D

iv
is

io
n 

of
 F

lu
id

 D
yn

am
ic

s
24

 –
 2

6 
N

ov
em

be
r 2

01
3



42



43

S
un

da
y,

 2
4 

N
ov

em
be

r 2
01

3 
S

es
si

on
s 

A
 –

 E



44

S
un

da
y

M
or

ni
ng

,2
4

N
ov

em
be

r
20

13

S
es

si
on

08
:0

0
08

:1
3

08
:2

6
08

:3
9

08
:5

2
09

:0
5

A
1.

G
eo

ph
ys

ic
al

:
A

tm
os

ph
er

ic
I

Ro
om

:3
23

Ch
ai

r:
W

.L
ay

to
n,

U.
of

Pi
tts

bu
rg

h

A
1.

01
Co

up
lin

g
bu

ild
in

g-
re

so
lvi

ng
LE

S
wi

th
m

es
o-

sc
al

e
NW

P:
ef

fe
ct

of
th

e
sim

ul
at

io
n

pa
ra

m
et

er
s

K.
Ye

o

A
1.

02
M

ea
su

re
m

en
ts

of
Ro

ug
hn

es
s

Le
ng

th
an

d
Di

sp
la

ce
m

en
tH

ei
gh

ts
in

M
od

el
Ur

ba
n

Ca
no

pi
es

A.
Ra

hm
an

,
P.

Hu
q,

F.
Ca

m
el

li

A
1.

03
Co

up
le

d
Co

nv
ec

tiv
e

an
d

Ra
di

at
ive

He
at

Tr
an

sfe
rS

im
ul

at
io

n
fo

r
Ur

ba
n

En
vir

on
m

en
ts

S.
G

ra
cik

,
M

.S
ad

eg
hi

po
ur

,G
.P

itc
hu

ro
v,

J.
Li

u,
M

.H
ei

da
rin

ej
ad

,J
.S

re
br

ic

A
1.

04
M

od
el

in
g

an
d

m
ea

su
rin

g
ne

ig
hb

or
ho

od
sc

al
e

flo
w,

tu
rb

ul
en

ce
,

an
d

te
m

pe
ra

tu
re

wi
th

in
Ch

ica
go

he
at

isl
an

d
P.

Co
nr

y,
A.

Sh
ar

m
a,

L.
Le

o,
H.

Fe
rn

an
do

,M
.P

ot
os

na
k,

J.
He

llm
an

n

A
1.

05
Q

ua
nt

ify
in

g
th

e
ef

fe
ct

of
in

flo
w

va
ria

bi
lity

in
RA

NS
sim

ul
at

io
ns

of
th

e
JU

20
03

fie
ld

ex
pe

rim
en

t
C.

G
or

le
,

C.
G

ar
cia

Sa
nc

he
z,

D.
Ph

ilip
s,

G
.I

ac
ca

rin
o

A
1.

06
W

IT
HD

RA
W

N
.

A
2.

C
on

ve
ct

io
n

an
d

B
uo

ya
nc

y-
D

ri
ve

n
Fl

ow
s

I:
N

um
er

ic
al

S
im

ul
at

io
ns

Ro
om

:3
24

Ch
ai

r:
H.

Jo
hn

st
on

,U
.o

f
M

as
sa

ch
us

et
ts

-A
m

he
rs

t

A
2.

01
Hi

gh
Ra

yle
ig

h
nu

m
be

r
sim

ul
at

io
ns

in
a

cy
lin

de
ric

al
ce

llw
ith

as
pe

ct
-ra

tio
1/

3
E.

va
n

de
rP

oe
l,

R.
Ve

rz
icc

o,
D.

Lo
hs

e

A
2.

02
Nu

m
er

ica
ls

im
ul

at
io

ns
of

hi
gh

Ra
yle

ig
h,

Pr
an

dt
la

nd
Sc

hm
id

tn
um

be
r

flo
ws

us
in

g
m

ul
tip

le
sp

ac
e/

tim
e

re
so

lu
tio

ns
R.

Ve
rz

icc
o,

R.
O

st
illa

M
on

ico
,E

.v
an

de
rP

oe
l,

D.
Lo

hs
e

A
2.

03
Ef

fe
ct

s
of

Ve
lo

cit
y

an
d

Te
m

pe
ra

tu
re

Bo
un

da
ry

Co
nd

itio
ns

in
Tu

rb
ul

en
tT

he
rm

al
Co

nv
ec

tio
n

H.
Jo

hn
st

on
,D

.G
ol

us
kin

,C
.D

oe
rin

g,
G

.F
lie

rl

A
2.

04
So

lu
tio

ns
to

in
ve

rs
e

pl
um

e
in

a
cr

os
sw

in
d

pr
ob

le
m

us
in

g
a

pr
ed

ict
or

–
co

rre
ct

or
m

et
ho

d
J.

Va
nd

er
Ve

er
,

Y.
Ja

lu
ria

A
2.

05
Ti

m
e-

de
pe

nd
en

td
yn

am
ics

of
flu

id
te

m
pe

ra
tu

re
dr

ive
n

by
a

co
ns

ta
nt

te
m

pe
ra

tu
re

ve
rti

ca
lw

al
lin

an
in

su
la

te
d

sp
ac

e
R.

Bo
nn

eb
ai

gt
,

C.
Ca

ul
fie

ld
,P

.L
in

de
n

A
2.

06
Bu

oy
an

cy
-d

riv
en

flo
w

ar
ou

nd
A

+
B

→
C

re
ac

tio
n

fro
nt

s
pr

op
ag

at
in

g
in

He
le

-S
ha

w
ce

lls
:

Pa
ra

bo
lic

flig
ht

s
ex

pe
rim

en
ts

an
d

nu
m

er
ica

ls
im

ul
at

io
ns

L.
Ro

ng
y,

K.
Ec

ke
rt,

A.
De

W
it

A
3.

M
ul

tip
ha

se
Fl

ow
s

I
Ro

om
:3

25
Ch

ai
r:

S.
Li

ng
,U

ni
ve

rs
ite

Pi
er

re
et

M
ar

ie
CU

RI
E

A
3.

01
Ac

ce
le

ra
tio

n
of

no
n-

Ne
wt

on
ia

n
m

ul
tip

ha
se

flo
w

co
m

pu
ta

tio
ns

via
CP

U-
G

PU
pl

at
fo

rm
s

A.
Fe

rn
an

de
z

A
3.

02
Bu

oy
an

cy
ef

fe
ct

s
on

ro
ta

tio
n

an
d

tra
ns

la
tio

n
of

la
rg

e
pa

rti
cle

s
in

tu
rb

ul
en

tfl
ow

M
.B

yr
on

,Y
.T

ao
,

E.
Va

ria
no

A
3.

03
Ex

pe
rim

en
ta

lI
nv

es
tig

at
io

n
of

Tw
o

Ph
as

e
Fl

ui
d

Fl
ow

an
d

Pa
ss

ive
Sc

al
ar

M
ixi

ng
ar

ou
nd

a
Pe

rio
di

c
Ar

ra
y

of
Sp

he
re

s
M

.R
am

ez
an

i,
S.

Su
br

am
an

ia
m

,M
.O

lse
n

A
3.

04
A

un
ifie

d
m

od
el

fro
m

de
ns

e
an

d
di

lu
te

co
m

pr
es

sib
le

m
ul

tip
ha

se
flo

ws
-a

pp
lic

at
io

n
to

ex
pl

os
ive

di
sp

er
sa

l
Y.

Li
ng

,S
.B

al
ac

ha
nd

ar
,

T.
M

cG
ra

th
,J

.S
t.

Cl
ai

r

A
3.

05
A

ne
w

dr
ag

fo
rc

e
m

od
el

ba
se

d
on

dr
ift

flu
x

fo
rg

as
-p

ar
tic

le
tw

o-
ph

as
e

flo
w

Z.
Sh

an
g,

J.
Lo

u,
H.

Li

A
3.

06
An

al
ys

is
of

tu
rb

ul
en

tc
av

ita
tin

g
flo

w
in

a
m

icr
o

ch
an

ne
l

C.
Eg

er
er

,
S.

Hi
ck

el
,S

.S
ch

m
id

t,
N.

Ad
am

s

A
4.

B
ou

nd
ar

y
La

ye
rs

I:
S

ho
ck

W
av

e
B

ou
nd

ar
y

La
ye

r
In

te
ra

ct
io

n
Ro

om
:3

26
Ch

ai
r:

F.
Al

vi,
Fl

or
id

a
St

at
e

U.

A
4.

01
Th

e
An

at
om

y
of

a
Sh

oc
k-

Bo
un

da
ry

La
ye

rI
nt

er
ac

tio
n

in
Hy

pe
rv

el
oc

ity
Fl

ow
A.

Kn
ise

ly,
A.

Sw
an

te
k,

J.
Au

st
in

A
4.

02
Re

sp
on

se
of

Hy
pe

rv
el

oc
ity

Bo
un

da
ry

La
ye

rs
to

G
lo

ba
la

nd
Lo

ca
l

Di
st

or
tio

n
W

.F
la

he
rty

,J
.A

us
tin

A
4.

03
A

pr
io

ri
es

tim
at

es
of

su
bg

rid
-s

ca
le

te
rm

s
fo

rL
ES

of
sh

oc
k-

bo
un

da
ry

lay
er

in
te

ra
ct

io
ns

A.
Ja

m
m

al
am

ad
ak

a,
F.

Ja
be

ri

A
4.

04
M

ul
ti-

fid
el

ity
nu

m
er

ica
l

sim
ul

at
io

ns
of

sh
oc

k/
tu

rb
ul

en
t-b

ou
nd

ar
y

lay
er

in
te

ra
ct

io
n

wi
th

un
ce

rta
in

ty
qu

an
tifi

ca
tio

n
I.

Be
rm

ej
o-

M
or

en
o,

L.
Ca

m
po

,J
.L

ar
ss

on
,M

.E
m

or
y,

J.
Bo

da
rt,

F.
Pa

la
cio

s,
G

.I
ac

ca
rin

o,
J.

Ea
to

n

A
4.

05
Co

nd
itio

na
lA

na
lys

is
of

a
Sh

oc
k

W
av

e
an

d
Tu

rb
ul

en
tB

ou
nd

ar
y

La
ye

rI
nt

er
ac

tio
n

J.
Li

,S
.P

rie
be

,
M

.M
ar

tin

A
4.

06
Ch

ar
ac

te
riz

at
io

n
of

th
e

Sh
ea

r
La

ye
ri

n
a

M
ac

h
3

Sh
oc

k/
Tu

rb
ul

en
t

Bo
un

da
ry

La
ye

rI
nt

er
ac

tio
n

C.
He

lm
,

S.
Pr

ie
be

,J
.L

i,
P.

Du
po

nt
,P

.M
ar

tin

A
5.

C
FD

I:
Im

m
er

se
d

B
ou

nd
ar

y
M

et
ho

ds
Ro

om
:3

27
Ch

ai
r:

S.
Xu

,S
ou

th
er

n
M

et
ho

di
st

U.

A
5.

01
A

sh
ar

p,
ro

bu
st

,a
nd

co
ns

er
va

tiv
e

ge
om

et
ric

im
m

er
se

d
bo

un
da

ry
te

ch
ni

qu
e

fo
rm

ov
in

g
bo

un
da

rie
s

P.
Br

ad
y,

O.
De

sja
rd

in
s,

P.
Pe

pi
ot

A
5.

02
De

riv
at

io
n

of
ju

m
p

co
nd

itio
ns

fo
rt

he
im

m
er

se
d

in
te

rfa
ce

m
et

ho
d

wi
th

a
tri

an
gu

la
rm

es
h

of
an

in
te

rfa
ce

G
.P

ea
rs

on
,S

.X
u

A
5.

03
Th

e
im

m
er

se
d

in
te

rfa
ce

m
et

ho
d

fo
rfl

ui
d-

so
lid

in
te

ra
ct

io
n

wi
th

bo
un

da
ry

co
nd

itio
n

ca
pt

ur
in

g
on

tri
an

gu
la

rm
es

he
s

S.
Xu

A
5.

04
M

od
el

or
de

rr
ed

uc
tio

n
of

em
be

dd
ed

bo
un

da
ry

m
od

el
s

M
.B

al
aj

ew
icz

,C
.F

ar
ha

t

A
5.

05
Di

re
ct

Nu
m

er
ica

lS
im

ul
at

io
ns

of
So

lid
-F

lu
id

Fl
ow

s
Us

in
g

a
Va

ria
nt

of
im

m
er

se
d

bo
un

da
ry

m
et

ho
d

in
G

er
ris

P.
Sh

ui
,P

.V
al

lu
ri,

S.
Po

pi
ne

t

A
5.

06
An

ef
fic

ie
nt

bo
un

da
ry

co
nd

itio
n

en
fo

rc
ed

-im
m

er
se

d
bo

un
da

ry
m

et
ho

d
fo

rt
he

rm
al

flo
ws

wi
th

he
at

flu
x

co
nd

itio
n

W
.R

en
,C

.S
hu

,W
.Y

an
g,

Y.
Ch

en

A
6.

M
ic

ro
flu

id
s:

M
ix

in
g

Ro
om

:3
28

Ch
ai

r:
I.

M
ez

ic,
U.

of
Ca

lifo
rn

ia
,S

an
ta

Ba
rb

ar
a

A
6.

01
Sy

ne
rg

et
ic

Fl
ui

d
M

ixi
ng

fro
m

Vi
sc

ou
s

Fi
ng

er
in

g
an

d
Al

te
rn

at
in

g
In

je
ct

io
n

B.
Jh

a,
L.

Cu
et

o-
Fe

lg
ue

ro
so

,
R.

Ju
an

es

A
6.

02
Th

e
Im

pa
ct

of
M

isc
ib

le
Vi

sc
ou

s
Fi

ng
er

in
g

on
M

ixi
ng

J.
Ch

ui
,

P.
de

An
na

,R
.J

ua
ne

s

A
6.

03
Di

ffu
siv

e
an

d
in

er
tia

l
in

st
ab

ilit
ie

s
du

rin
g

m
isc

ib
le

flu
id

th
re

ad
fo

rm
at

io
n

in
m

icr
og

eo
m

et
rie

s
T.

Cu
ba

ud
,S

.N
ot

ar
o

A
6.

04
Di

ffu
sio

n
Ef

fe
ct

s
on

th
e

Ch
ao

tic
Fl

ui
d

M
ixi

ng
fo

rA
C

El
ec

tro
th

er
m

al
Fl

ow
s

by
Bl

in
kin

g
Vo

rti
ce

s
S.

Lo
ire

,I
.M

ez
ic

A
6.

05
AC

El
ec

tro
kin

et
ic

3D
bl

in
kin

g
m

icr
o-

m
ixe

r
M

.S
ig

ur
ds

on
,S

.L
oi

re
,

M
.B

ud
isi

c,
I.

M
ez

ic

A
6.

06
Ef

fe
ct

ive
m

ixi
ng

st
ra

te
gi

es
wi

th
m

icr
ob

ub
bl

e
st

re
am

in
g

flo
ws

C.
W

an
g,

B.
Ra

lla
ba

nd
i,

L.
G

uo
,

S.
Hi

lg
en

fe
ld

t

A
7.

M
ic

ro
flu

id
s:

In
te

rf
ac

es
an

d
W

et
tin

g
I

Ro
om

:3
29

Ch
ai

r:
K.

Br
eu

er
,B

ro
wn

U.

A
7.

01
Ne

w
th

er
m

al
-s

en
sit

ive
su

pe
rh

yd
ro

ph
ob

ic
m

at
er

ia
l

R.
Th

ev
en

in
,Z

.W
u,

P.
Ke

lle
r,

R.
Co

he
n,

C.
Cl

an
et

,D
.Q

ue
re

A
7.

02
A

ge
ne

ra
lis

ed
vie

w
of

hi
gh

fre
qu

en
cy

su
bs

tra
te

vib
ra

tio
n

in
du

ce
d

we
tti

ng
(A

co
us

to
we

tti
ng

)
O.

M
an

or
,

A.
Re

zk
,J

.F
rie

nd
,L

.Y
eo

A
7.

03
Dy

na
m

ics
of

W
et

tin
g

of
Ul

tra
Hy

dr
op

ho
bi

c
Su

rfa
ce

s
A.

M
oh

am
m

ad
Ka

rim
,J

.K
im

,J
.R

ot
hs

te
in

,
P.

Ka
ve

hp
ou

r

A
7.

04
Dy

na
m

ic
we

tti
ng

at
th

e
na

no
sc

al
e

G
.A

m
be

rg
,Y

.N
ak

am
ur

a,
A.

Ca
rls

on
,J

.S
hi

om
i

A
7.

05
Ha

rd
-s

ph
er

e
an

d
in

er
tia

l
ef

fe
ct

s
in

co
llo

id
al

liq
ui

d-
ga

s
sy

st
em

s
A.

No
ld

,B
.G

od
da

rd
,S

.K
al

lia
da

sis

A
7.

06
El

ec
tro

st
at

ic
lin

e
te

ns
io

n
re

su
ltin

g
fro

m
flu

id
-fl

ui
d

in
te

rfa
cia

l
de

fo
rm

at
io

n
A.

Do
er

r,
S.

Ha
rd

t

A
8.

P
ar

tic
le

-L
ad

en
Fl

ow
s

I:
Li

qu
id

-S
ol

id
Fl

ow
s

Ro
om

:3
30

Ch
ai

r:
A.

Pr
os

pe
re

tti
,J

oh
ns

Ho
pk

in
s

U.

A
8.

01
Na

tu
ra

lp
ar

tic
le

s
in

tu
rb

ul
en

t
aq

ua
tic

en
vir

on
m

en
ts

:w
he

n
do

th
ey

di
ffe

rf
ro

m
flu

id
pa

rc
el

s?
E.

Va
ria

no
,

L.
M

az
za

ro
,M

.B
yr

on
,R

.A
lle

n,
I.

Ts
e

A
8.

02
Th

e
m

ot
io

n
of

sp
he

ric
al

pa
rti

cle
s

fa
llin

g
in

a
ce

llu
la

rfl
ow

fie
ld

E.
G

ua
zz

el
li,

G
.B

ou
ch

et
,

L.
Be

rg
ou

gn
ou

x

A
8.

03
M

od
el

in
g

th
e

rh
eo

lo
gy

of
co

nc
en

tra
te

d
flu

id
-s

ed
im

en
tm

ixt
ur

es
A.

Pe
nk

o,
J.

Si
m

eo
no

v,
J.

Ca
la

nt
on

i

A
8.

04
Nu

m
er

ica
lm

od
el

in
g

of
bi

de
ns

ity
su

sp
en

sio
ns

in
gr

av
ity

-d
riv

en
,

th
in

-fi
lm

flo
ws

J.
W

on
g,

S.
Le

e,
A.

M
av

ro
m

ou
st

ak
i,

A.
Be

rto
zz

i

A
8.

05
Er

os
io

n
an

d
tra

ns
po

rt
of

pa
rti

cu
la

te
s

by
fo

rc
ed

je
ti

m
pi

ng
in

g
je

t
on

a
m

ob
ile

se
di

m
en

tb
ed

K.
Co

rfm
an

,R
.M

ul
in

ti,
K.

Ki
ge

r

A
8.

06
Co

llis
io

n
Dr

ive
n

Pa
rti

cle
Dy

na
m

ics
Si

m
ul

at
io

ns
fo

rA
na

lyz
in

g
Fl

ow
s

of
Pa

rti
cu

la
te

Sp
ra

ys
an

d
Je

ts
D.

M
uk

he
rje

e,
T.

Zo
hd

i

A
9.

In
st

ab
ili

ty
:

In
te

rf
ac

ia
la

nd
Th

in
-F

ilm
I

Ro
om

:3
33

Ch
ai

r:
G

.S
et

tle
s,

Pe
nn

sy
lva

ni
a

St
at

e
U.

A
9.

01
Si

m
ul

ta
ne

ou
s

m
ea

su
re

m
en

to
f

a
th

ick
ne

ss
an

d
wa

ve
ve

lo
cit

y
of

a
liq

ui
d

film
flo

w,
by

us
in

g
a

sin
gl

e-
tip

op
tic

al
fib

er
pr

ob
e

H.
Fu

ru
ich

i,
T.

Sa
ito

A
9.

02
No

nl
in

ea
ri

nt
er

fa
cia

ld
yn

am
ics

in
st

ra
tifi

ed
m

ul
tila

ye
rc

ha
nn

el
flo

ws
D.

Pa
pa

ge
or

gi
ou

,E
.P

ap
ae

fth
ym

io
u,

G
.P

av
lio

tis

A
9.

03
In

st
ab

ilit
ie

s
an

d
no

nl
in

ea
r

wa
ve

s
in

tw
o-

lay
er

film
flo

wi
ng

do
wn

a
ve

rti
ca

lp
la

ne
G

.C
ek

ic,
G

.S
iso

ev

A
9.

04
Co

he
re

nt
st

ru
ct

ur
es

in
no

n-
lo

ca
la

ct
ive

-d
iss

ip
at

ive
eq

ua
tio

ns
T.

Li
n,

M
.P

ra
da

s,
S.

Ka
llia

da
sis

,
D.

Pa
pa

ge
or

gi
ou

,D
.T

se
lu

iko

A
9.

05
Li

ne
ar

an
d

no
nl

in
ea

ri
ns

ta
bi

lity
an

d
lig

am
en

td
yn

am
ics

in
3D

la
m

in
ar

tw
o-

lay
er

liq
ui

d/
liq

ui
d

flo
ws

L.
Ó
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Có

rd
ov

a-
Fi

gu
er

oa

D
35

.0
4

Nu
m

er
ica

ls
im

ul
at

io
n

of
St

ok
es

flo
w

ar
ou

nd
pa

rti
cle

s
via

a
hy

br
id

Fi
ni

te
Di

ffe
re

nc
e-

Bo
un

da
ry

In
te

gr
al

sc
he

m
e

A.
Bh

at
ta

ch
ar

ya

D
35

.0
5

Sh
ea

r-I
nd

uc
ed

Di
ffu

sio
n

of
Cu

bi
c

Co
llo

id
s

S.
Hu

ds
on

,J
.R

oy
er

,
D.

Bl
ai

r

D
35

.0
6

Sh
ea

r-i
nd

uc
ed

di
ffu

sio
n

of
no

n-
Br

ow
ni

an
su

sp
en

sio
ns

us
in

g
a

co
lo

re
d

no
ise

Fo
kk

er
-P

la
nc

k
eq

ua
tio

n
L.

Lu
ka

ss
en

,M
.O

be
rla

ck

D
36

.I
ns

ta
bi

lit
y:

G
en

er
al

I
Ro

om
:4

07
Ch

ai
r:

C.
Be

au
m

e,
U.

of
Ca

lifo
rn

ia
,

Be
rk

el
ey

D
36

.0
1

St
ab

ilit
y

an
al

ys
is

of
an

im
pa

ct
in

g
T-

ju
nc

tio
n

pi
pe

flo
w

K.
Ch

en
,C

.R
ow

ley
,H

.S
to

ne

D
36

.0
2

To
m

og
ra

ph
ic

PI
V

O
bs

er
va

tio
ns

of
th

e
G

ro
wt

h
of

Lo
ca

liz
ed

Pe
rtu

rb
at

io
ns

in
Tr

an
sit

io
na

l
Ta

ylo
r-C

ou
et

te
Fl

ow
D.

Bo
rre

ro
,

M
.S

ch
at

z

D
36

.0
3

Lo
w-

dr
ag

ex
ac

tc
oh

er
en

t
st

at
es

in
Ne

wt
on

ia
n

ch
an

ne
lfl

ow
J.

Pa
rk

,M
.G

ra
ha

m

D
36

.0
4

Ex
ac

tn
ea

r-w
al

lt
ra

ve
lin

g
wa

ve
s

of
pl

an
e

Po
ise

ui
lle

flo
w

J.
G

ib
so

n,
E.

Br
an

d

D
36

.0
5

A
do

ub
ly-

lo
ca

liz
ed

so
lu

tio
n

of
pl

an
e

Co
ue

tte
flo

w
E.

Br
an

d,
J.

G
ib

so
n

D
36

.0
6

Li
ne

ar
st

ab
ilit

y
an

al
ys

is
of

sw
irl

in
g

tu
rb

ul
en

tfl
ow

s
wi

th
tu

rb
ul

en
ce

m
od

el
s

V.
G

up
ta

,M
.J

un
ip

er



58

S
un

da
y

A
ft

er
no

on
,2

4
N

ov
em

be
r

20
13

S
es

si
on

15
:3

3
15

:4
6

15
:5

9
16

:1
2

16
:2

5
D

1.
G

eo
ph

ys
ic

al
:

A
tm

os
ph

er
ic

II
Ro

om
:3

23
Ch

ai
r:

M
.G

ua
la

,U
.o

fM
in

ne
so

ta

D
1.

07
Ef

fe
ct

s
of

co
m

pl
ex

te
rra

in
on

at
m

os
ph

er
ic

flo
w:

di
vid

in
g

st
re

am
lin

e
ob

se
rv

at
io

ns
an

d
qu

an
tifi

ca
tio

n
M

.T
ho

m
ps

on
,H

.F
er

na
nd

o,
S.

Di
Sa

ba
tin

o,
L.

Le
o

D
1.

08
Th

e
cr

itic
al

slo
pe

fo
r

or
og

ra
ph

ic
ra

in
R.

Br
ei

de
nt

ha
l,

N.
Za

ga
r

D
1.

09
A

nu
m

er
ica

ls
tu

dy
of

tu
rb

ul
en

t
flo

w
ov

er
co

m
pl

ex
ae

ol
ia

n
du

ne
fie

ld
s:

th
e

W
hi

te
Sa

nd
s

Na
tio

na
lM

on
um

en
t

W
.A

nd
er

so
n,

M
.C

ha
m

ec
ki,

G
.K

oc
ur

ek
,D

.M
oh

rig

D
1.

10
Th

re
e-

di
m

en
sio

na
l

Q
ua

si-
G

eo
st

ro
ph

ic
Co

nv
ec

tio
n

in
th

e
Ro

ta
tin

g
Cy

lin
dr

ica
lA

nn
ul

us
wi

th
St

ee
pl

y
Sl

op
in

g
En

dw
al

ls
K.

Ju
lie

n,
M

.C
al

kin
s,

P.
M

ar
ti

D
2.

C
on

ve
ct

io
n

an
d

B
uo

ya
nc

y-
D

ri
ve

n
Fl

ow
s

II:
H

ea
tT

ra
ns

fe
r

Ro
om

:3
24

Ch
ai

r:
D.

M
ay

ne
s,

Br
ig

ha
m

Yo
un

g
U.

D
2.

07
So

lu
tio

n
br

ea
kd

ow
n

du
e

to
na

tu
ra

lc
on

ve
ct

io
n

of
th

e
bo

un
da

ry
-la

ye
rr

ad
ia

lfl
ow

on
a

co
ns

ta
nt

te
m

pe
ra

tu
re

ho
riz

on
ta

lp
la

te
R.

Fe
rn

an
de

z-
Fe

ria
,C

.d
el

Pi
no

,
A.

Fe
rn

án
de

z-
G

ut
ié
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Bé
na

rd
co

nv
ec

tio
n

C.
M

eh
rv

ar
zi,

M
.P

au
l

G
3.

M
ul

tip
ha

se
Fl

ow
s

IV
Ro

om
:3

25
Ch

ai
r:

S.
G

ar
ric

k,
U.

of
M

in
ne

so
ta

G
3.

01
Si

m
ul

at
io

n
of

sp
ra

ys
us

in
g

a
La

gr
an

gi
an

filt
er

ed
de

ns
ity

fu
nc

tio
n

ap
pr

oa
ch

W
.L

iu
,S

.G
ar

ric
k

G
3.

02
Eu

le
ria

n
CF

D
m

od
el

in
g

an
d

X-
ra

y
va

lid
at

io
n

of
no

n-
ev

ap
or

at
in

g
di

es
el

sp
ra

y
Q

.X
ue

,S
.S

om
,

S.
Q

ua
n,

E.
Po

m
ra

ni
ng

,P
.S

en
ec

al

G
3.

03
LE

S/
FM

DF
of

Hi
gh

Sp
ee

d
Sp

ra
y

Co
m

bu
st

io
n

A.
Ira

nn
ej

ad
,

F.
Ja

be
ri

G
3.

04
An

al
ys

is
of

an
El

ec
tro

st
at

ic
Sp

ra
y

In
je

ct
or

M
.R

ya
n,

J.
Te

nn
is,

C.
Kw

eo
n,

M
.B

en
so

n,
B.

Va
n

Po
pp

el

G
3.

05
Ef

fe
ct

s
of

he
at

re
le

as
e

on
ho

m
og

en
eo

us
nu

cle
at

io
n

in
tu

rb
ul

en
t

flo
ws

J.
Li

u,
S.

G
ar

ric
k

G
3.

06
Di

re
ct

nu
m

er
ica

ls
im

ul
at

io
n

of
le

ak
y

di
el

ec
tri

cs
wi

th
ap

pl
ica

tio
n

to
el

ec
tro

hy
dr

od
yn

am
ic

at
om

iza
tio

n
M

.O
wk

es
,O

.D
es

ja
rd

in
s

G
4.

S
ep

ar
at

ed
Fl

ow
s

I:
D

iff
us

er
s

an
d

M
as

si
ve

ly
S

ep
ar

at
ed

Fl
ow

s
Ro

om
:3

26
Ch

ai
r:

D.
Yo

u,
Ca

rn
eg

ie
M

el
lo

n
U.

G
4.

01
As

ym
m

et
ric

Se
pa

ra
tio

n
an

d
Pe

rtu
rb

at
io

n
Se

ns
itiv

ity
in

an
An

nu
la

r
Di

ffu
se

r
J.

Co
ffm

an
,S

.M
or

ris
,

A.
Je

m
co

v,
J.

Ca
m

er
on

G
4.

02
M

ul
tip

le
lo

ca
lr

ec
irc

ul
at

io
ns

to
re

du
ce

flo
w

se
pa

ra
tio

n
an

d
in

cr
ea

se
ef

fic
ie

nc
y

of
di

ffu
se

rs
A.

M
ar

io
tti

,
G

.B
ur

es
ti,

M
.S

al
ve

tti

G
4.

03
Un

st
ea

dy
St

ru
ct

ur
e

of
Th

re
e-

Di
m

en
sio

na
lS

ta
llC

el
ls

K.
Di

so
te

ll,
J.

G
re

go
ry

G
4.

04
Tu

rb
ul

en
ce

ch
ar

ac
te

ris
tic

s
of

se
pa

ra
te

d
bo

un
da

ry
lay

er
flo

w
un

de
r

un
st

ea
dy

pr
es

su
re

gr
ad

ie
nt

s
us

in
g

di
re

ct
nu

m
er

ica
ls

im
ul

at
io

n
J.

Pa
rk

,
W

.B
ro

m
by

,D
.Y

ou

G
4.

05
Ro

ug
hn

es
s

an
d

Re
yn

ol
ds

nu
m

be
re

ffe
ct

s
in

tu
rb

ul
en

tfl
ow

s
ov

er
fo

rw
ar

d
fa

cin
g

st
ep

E.
Th

ac
he

r,
E.

Es
se

l,
M

.T
ac

hi
e

G
4.

06
Sp

an
wi

se
co

rre
la

tio
n

le
ng

th
s

of
un

st
ea

dy
su

rfa
ce

pr
es

su
re

be
hi

nd
a

ba
ck

wa
rd

fa
cin

g
st

ep
M

.B
ilk

a,
M

.P
al

ut
a,

S.
M

or
ris

G
5.

C
FD

IV
Ro

om
:3

27
Ch

ai
r:

S.
Le

ve
nt

Yi
lm

az
,M

at
hW

or
ks

G
5.

01
2D

Un
st

ru
ct

ur
ed

Fi
ni

te
Vo

lu
m

e
La

tti
ce

Bo
ltz

m
an

n
M

od
el

fo
r

Fl
ow

wi
th

Co
m

pl
ex

G
eo

m
et

ric
Bo

un
da

rie
s

L.
Ch

en
,L

.S
ch

ae
fe

r

G
5.

02
A

Se
co

nd
-O

rd
er

Fi
ni

te
-D

iffe
re

nc
e

Sc
he

m
e

fo
rt

he
La

tti
ce

Bo
ltz

m
an

n
M

et
ho

d
P.

Ra
o,

L.
Sc

ha
ef

er

G
5.

03
A

Bl
oc

k-
St

ru
ct

ur
ed

Ad
ap

tiv
e

M
es

h
Re

fin
em

en
tT

ec
hn

iq
ue

wi
th

a
Fi

ni
te

-D
iffe

re
nc

e-
Ba

se
d

La
tti

ce
Bo

ltz
m

an
n

M
et

ho
d

A.
Fa

kh
ar

i,
T.

Le
e

G
5.

04
Nu

m
er

ica
lin

ve
st

ig
at

io
ns

on
th

e
vo

rte
x-

in
du

ce
d

vib
ra

tio
n

of
m

ov
in

g
rig

id
bo

dy
by

us
in

g
th

e
La

tti
ce

Bo
ltz

m
an

n
M

et
ho

d
X.

Jia
ng

,T
.L

ee
,

Y.
An

dr
eo

po
ul

os
,Z

.W
an

g

G
5.

05
Is

ot
he

rm
al

M
ul

tip
ha

se
Fl

ow
us

in
g

a
M

ul
ti-

do
m

ai
n

La
tti

ce
Bo

ltz
m

an
n

M
et

ho
d

C.
Fo

rs
te

r,
M

.S
m

ith

G
5.

06
A

Hi
gh

ly-
Pa

ra
lle

liz
ed

Pe
rfe

ct
ly

St
irr

ed
Re

ac
to

r(
PS

R)
M

od
el

Us
in

g
G

PU
Ac

ce
le

ra
tio

n
S.

Ad
hi

ka
ri,

A.
Ch

an
dy

G
6.

M
ic

ro
flu

id
s:

P
ar

tic
le

s
II

-
E

le
ct

ro
ki

ne
tic

al
ly

In
du

ce
d

Fl
ow

Ro
om

:3
28

Ch
ai

r:
G

.D
ra

ze
r,

Ru
tg

er
s

U.

G
6.

01
Di

re
ct

nu
m

er
ica

ls
im

ul
at

io
ns

(D
NS

)o
fp

ar
tic

le
s

in
sp

at
ia

lly
va

ry
in

g
el

ec
tri

c
fie

ld
s

E.
Am

ah
,M

.J
an

ju
a,

I.
Fi

sc
he

r,
P.

Si
ng

h

G
6.

02
Th

e
DC

Fo
rc

e
Ex

er
te

d
on

a
Ch

ar
ge

d
M

icr
op

ar
tic

le
by

an
AC

El
ec

tri
c

Fi
el

d
D.

Pr
iev

e,
C.

W
irt

h,
P.

Si
de

s

G
6.

03
An

al
ys

is
of

el
et

re
ct

ro
hy

dr
od

yn
am

ic
je

tti
ng

us
in

g
m

ul
tif

un
ct

io
na

la
nd

th
re

e-
di

m
en

sio
na

l
to

m
og

ra
ph

y
H.

Ko
,X

.N
gu

ye
n,

S.
Le

e,
Y.

Ki
m

G
6.

04
El

ec
tro

kin
et

ic
filt

ra
tio

n
an

d
se

pa
ra

tio
n

of
pa

rti
cle

s
by

siz
e

in
sin

gl
e-

sp
ira

lm
icr

oc
ha

nn
el

s.
J.

Du
Bo

se
,N

.T
up

pe
r,

J.
St

on
ak

er
,

S.
Pa

te
l,

X.
Xu

an

G
6.

05
Io

n
co

rre
la

tio
n

an
d

io
n

st
er

ic
ef

fe
ct

s
on

el
ec

tro
ph

or
es

is
of

a
co

llo
id

al
pa

rti
cle

R.
St

ou
t,

A.
Kh

ai
r

G
6.

06
Fr

eq
ue

nc
y

di
sp

er
sio

n
in

di
po

lo
ph

or
es

is
of

m
et

al
lo

di
el

ec
tri

c
Ja

nu
s

sp
he

re
s

A.
Bo

ym
el

gr
ee

n,
G

.Y
os

sif
on

,T
.M

ilo
h

G
7.

M
ic

ro
flu

id
s:

E
le

ct
ro

/M
ag

ne
tic

M
an

ip
ul

at
io

n
Ro

om
:3

29
Ch

ai
r:

P.
Ar

ra
tia

,U
.o

fP
en

ns
ylv

an
ia

G
7.

01
El

ec
tri

ca
lm

an
ip

ul
at

io
n

of
su

bm
icr

on
pa

rti
cle

s
by

re
se

rv
oi

r-b
as

ed
di

el
ec

tro
ph

or
es

is
(rD

EP
).

H.
Ha

rri
so

n,
M

.J
oh

ns
on

,S
.P

at
el

,X
.X

ua
n

G
7.

02
Se

lf-
as

se
m

bl
y

an
d

m
an

ip
ul

at
io

n
of

pa
rti

cle
s

on
dr

op
su

rfa
ce

s
M

.J
an

ju
a,

I.
Fi

sc
he

r,
P.

Si
ng

h

G
7.

03
M

at
he

m
at

ica
lm

od
el

in
g

of
th

e
m

ot
io

n
of

so
ft

bi
ol

og
ica

lp
ar

tic
le

s
du

rin
g

in
su

la
to

rb
as

ed
di

el
ec

tro
ph

or
es

is
N.

Di
ng

ar
i,

C.
Bu

ie

G
7.

04
El

ec
tri

c
file

d
in

du
ce

d
se

lf-
as

se
m

bl
y

of
m

on
ol

ay
er

s
of

su
b-

m
icr

on
siz

ed
pa

rti
cle

s
on

fle
xib

le
th

in
film

s
K.

Sh
ah

,M
.H

os
sa

in
,

M
.J

an
ju

a,
N.

Au
br

y,
I.

Fi
sc

he
r,

P.
Si

ng
h

G
7.

05
El

ec
tri

ca
lt

ra
pp

in
g

an
d

so
rti

ng
of

pa
rti

cle
s

in
an

as
ym

m
et

ric
ra

tc
he

t
m

icr
oc

ha
nn

el
A.

Ka
le

,X
.L

u,
X.

Xu
an

G
7.

06
Tr

an
sp

or
to

fm
icr

os
ph

er
es

ac
ro

ss
liq

ui
d-

liq
ui

d
in

te
rfa

ce
s

S.
Ha

rd
t,

A.
Si

nh
a,

A.
M

ol
la

h,
R.

G
an

gu
ly

G
8.

P
ar

tic
le

-L
ad

en
Fl

ow
s

IV
:

G
en

er
al

To
pi

cs
Ro

om
:3

30
Ch

ai
r:

D.
V.

Pa
pa

va
ss

ilio
u,

U.
of

O
kla

ho
m

a

G
8.

01
Ef

fe
ct

s
of

ne
ar

-w
al

lt
ur

bu
le

nc
e

st
ru

ct
ur

e
on

pa
rti

cle
s

of
di

ffe
re

nt
Sc

hm
id

tn
um

be
r

Q
.N

gu
ye

n,
C.

Sr
in

iva
sa

n,
D.

Pa
pa

va
ss

ilio
u

G
8.

02
Hy

dr
od

yn
am

ic
fo

rc
es

be
tw

ee
n

co
llid

in
g

sp
he

re
s

du
rin

g
m

ec
ha

ni
ca

l
co

nt
ac

t
J.

Si
m

eo
no

v

G
8.

03
Eu

le
ria

n-
La

gr
an

gi
an

la
rg

e
ed

dy
sim

ul
at

io
ns

of
de

ns
e

liq
ui

d-
so

lid
slu

rry
flo

w
th

ro
ug

h
a

ho
riz

on
ta

lp
ip

e
S.

Ar
ol

la
,J

.C
ap

ec
el

at
ro

,O
.D

es
ja

rd
in

s

G
8.

04
De

co
up

lin
g

th
e

ef
fe

ct
s

of
th

e
st

re
am

lin
e

cu
rv

at
ur

e
an

d
th

e
vo

rti
cit

y
on

th
e

hy
dr

od
yn

am
ic

fo
rc

es
ac

tin
g

on
a

sp
he

ric
al

pa
rti

cle
in

ro
ta

tin
g

flo
ws

T.
Fu

ka
da

,S
.T

ak
eu

ch
i,

T.
Ka

jis
hi

m
a

G
8.

05
Pa

rti
cle

in
te

ra
ct

io
n

in
os

cil
la

to
ry

Co
ue

tte
an

d
Po

ise
ui

lle
flo

ws
N.

Fa
th

i,
M

.I
ng

be
r,

P.
Vo

ro
bi

ef
f

G
8.

06
O

n
th

e
sim

ul
at

io
n

of
tu

rb
ul

en
t

pa
rti

cle
-la

de
n

flo
w

su
bj

ec
tt

o
ra

di
at

io
n:

Co
m

pa
ris

on
be

tw
ee

n
Eu

le
ria

n
an

d
La

gr
an

gi
an

ap
pr

oa
ch

es
A.

Vi
e,

H.
Po

ur
an

sa
ri,

R.
Za

m
an

sk
y,

A.
M

an
i

G
9.

In
st

ab
ili

ty
:

In
te

rf
ac

ia
la

nd
Th

in
-F

ilm
III

Ro
om

:3
33

Ch
ai

r:
P.

St
ee

n,
Co

rn
el

lU
.

G
9.

01
Dy

na
m

ics
of

a
th

in
fe

rro
flu

id
film

su
bj

ec
te

d
to

a
m

ag
ne

tic
fie

ld
D.

Co
nr

oy
,A

.W
ra

y,
O.

M
at

ar

G
9.

02
Tr

an
sit

io
n

to
di

so
rd

er
:t

he
ef

fe
ct

s
of

el
as

tic
ity

on
th

in
film

flo
w

in
sid

e
a

tu
be

J.
O

la
nd

er
,R

.C
am

as
sa

,
G

.F
or

es
t,

H.
O

gr
os

ky

G
9.

03
La

m
in

ar
flo

w
ov

er
a

th
in

film
T.

W
ar

d,
P.

Tr
ou

pe
G

9.
04

Bu
ck

lin
g

of
a

th
in

,v
isc

ou
s

film
in

an
ax

isy
m

m
et

ric
ge

om
et

ry
M

.F
lyn

n,
S.

Bh
at

ta
ch

ar
ya

,R
.C

ra
st

er

G
9.

05
Vo

rti
ce

s
ca

ta
pu

lt
dr

op
le

ts
in

at
om

iza
tio

n
J.

Jo
hn

So
un

da
rJ

er
om

e,
S.

M
ar

ty,
J.

M
at

as
,S

.Z
al

es
ki,

J.
Ho

ep
ffn

er

G
9.

06
Co

lla
ps

e
Dy

na
m

ics
in

Ro
ta

tin
g

Th
in

Fi
lm

s
S.

M
uk

ho
pa

dh
ya

y,
J.

Di
jks

m
an

,R
.M

ac
la

ug
hl

in
,

R.
Ca

m
as

sa
,R

.B
eh

rin
ge

r



77

M
on

da
y

M
or

ni
ng

,2
5

N
ov

em
be

r
20

13

S
es

si
on

08
:0

0
08

:1
3

08
:2

6
08

:3
9

08
:5

2
09

:0
5

G
10

.I
ns

ta
bi

lit
y:

W
ak

es
I-

C
yl

in
dr

ic
al

O
bj

ec
ts

Ro
om

:3
34

Ch
ai

r:
P.

Fo
nt

an
a,

Se
at

tle
U.

G
10

.0
1

Cy
lin

de
rw

ak
es

in
qu

as
i-t

wo
-d

im
en

sio
na

lfl
ow

s
wi

th
su

rfa
ce

fri
ct

io
n

I:
in

st
ab

ilit
y

an
d

sc
al

in
g

J.
Sh

im
,J

.L
i,

D.
Ra

sc
hk

o,
P.

Fo
nt

an
a

G
10

.0
2

Cy
lin

de
rw

ak
es

in
qu

as
i-t

wo
-d

im
en

sio
na

lfl
ow

s
wi

th
su

rfa
ce

fri
ct

io
n

II:
ef

fe
ct

s
of

film
th

ick
ne

ss
J.

Li
,J

.S
hi

m
,P

.F
on

ta
na

G
10

.0
3

An
ite

ra
tiv

e
m

et
ho

do
lo

gy
fo

r
th

e
co

m
pu

ta
tio

n
of

pe
rtu

rb
at

io
n

fie
ld

s
in

du
ce

d
by

ha
rm

on
ic

fo
rc

in
g

of
th

e
lin

ea
ris

ed
Na

vie
r-S

to
ke

s
eq

ua
tio

ns
in

co
m

pl
ex

ge
om

et
rie

s
an

d
ap

pl
ica

tio
n

to
fo

rc
ed

cy
lin

de
rw

ak
es

G
.P

ap
ad

ak
is,

L.
Lu

G
10

.0
4

A
Zo

ol
og

y
of

un
st

ab
le

m
od

es
in

a
st

ra
tifi

ed
cy

lin
de

rw
ak

e
M

.B
os

co
,P

.M
eu

ni
er

G
10

.0
5

To
wa

rd
s

th
e

es
tim

at
io

n
of

th
e

ne
ar

-w
ak

e
re

sp
on

se
to

a
sin

gl
e

la
rg

e-
sc

al
e

su
rfa

ce
pr

ot
ru

sio
n

T.
Ay

di
n,

A.
Ek

m
ek

ci

G
10

.0
6

St
ab

ilit
y

of
Fl

ow
ar

ou
nd

a
Cy

lin
de

ri
n

Pl
an

e
Po

ise
ui

lle
Fl

ow
H.

Do
u,

A.
Be

n

G
11

.B
ub

bl
es

IV
:G

ro
w

th
,

H
ea

tT
ra

ns
fe

r
an

d
B

oi
lin

g
Ro

om
:3

35
Ch

ai
r:

D.
Br

ut
in

,P
ol

yt
ec

h
M

ar
se

ille
/C

en
tre

de
la

Re
ch

er
ch

e

G
11

.0
1

El
ec

tro
lyt

ic
Bu

bb
le

G
ro

wt
h

on
Pi

lla
re

d
Ar

ra
ys

K.
Le

e,
O.

Sa
va

s
G

11
.0

2
Ho

w
do

bu
bb

le
s

gr
ow

in
a

we
ak

ly
su

pe
rs

at
ur

at
ed

so
lu

tio
n?

O.
En

riq
ue

z,
C.

Su
n,

D.
Lo

hs
e,

A.
Pr

os
pe

re
tti

,D
.v

an
de

rM
ee

r

G
11

.0
3

M
ixi

ng
an

d
dr

ift
by

ai
r

bu
bb

le
s

cr
os

sin
g

an
in

te
rfa

ce
of

a
st

ra
tifi

ed
m

ed
iu

m
L.

Di
az

-D
am

ac
illo

,
A.

Ru
iz-

An
gu

lo,
R.

Ze
ni

t

G
11

.0
4

Ef
fe

ct
s

of
wa

ke
s

an
d

su
rfa

ce
co

nt
am

in
at

io
n

on
in

st
an

ta
ne

ou
s

m
as

s
tra

ns
fe

rf
ro

m
a

bu
bb

le
to

th
e

su
rro

un
di

ng
liq

ui
d

Y.
No

ba
ta

,T
.S

ai
to

G
11

.0
5

Us
in

g
Im

pr
ov

ed
Eq

ua
tio

n
of

St
at

e
to

M
od

el
Si

m
ul

ta
ne

ou
s

Nu
cle

at
io

n
an

d
Bu

bb
le

G
ro

wt
h

in
Th

er
m

op
la

st
ic

Fo
am

s
I.

Kh
an

,
S.

Co
st

eu
x,

D.
Ad

ria
n,

D.
Cr

ist
an

ch
o

G
11

.0
6

As
ym

m
et

ric
in

te
rfa

ce
te

m
pe

ra
tu

re
du

rin
g

va
po

rb
ub

bl
e

gr
ow

th
A.

Di
an

a,
M

.C
as

till
o,

T.
St

ei
nb

er
g,

D.
Br

ut
in

G
12

.V
or

te
x

D
yn

am
ic

s
an

d
Vo

rt
ex

Fl
ow

s
IV

Ro
om

:3
36

Ch
ai

r:
M

.G
re

en
,S

yr
ac

us
e

U.

G
12

.0
1

In
ve

st
ig

at
in

g
th

re
e-

di
m

en
sio

na
lw

ak
e

to
po

lo
gy

of
a

lo
w

as
pe

ct
ra

tio
du

al
st

ep
cy

lin
de

rw
ith

2D
PI

V
m

ea
su

re
m

en
ts

C.
M

or
to

n,
S.

Ya
ru

se
vy

ch

G
12

.0
2

Nu
m

er
ica

lin
ve

st
ig

at
io

n
of

vo
rte

x
sh

ed
di

ng
be

hi
nd

a
sq

ua
re

cy
lin

de
ro

sc
illa

tin
g

in
a

clo
se

d
ch

an
ne

l
J.

Pi
tre

,J
.B

ul
l

G
12

.0
3

A
La

gr
an

gi
an

Co
he

re
nt

St
ru

ct
ur

es
An

al
ys

is
of

th
e

Un
st

ea
dy

W
ak

e
Be

hi
nd

a
Ci

rc
ul

ar
Cy

lin
de

r
M

.R
oc

kw
oo

d,
J.

M
or

rid
a,

M
.G

re
en

G
12

.0
4

In
ve

st
ig

at
in

g
wa

ke
to

po
lo

gy
of

a
sin

gl
e

st
ep

cy
lin

de
rw

ith
to

m
og

ra
ph

ic
PI

V
S.

Ya
ru

se
vy

ch
,

S.
Ra

fa
ti,

F.
Sc

ar
an

o

G
12

.0
5

Th
e

tu
rb

ul
en

tw
ak

e
of

a
su

bm
ar

in
e

m
od

el
at

va
ry

in
g

pi
tc

h
an

d
ya

w
an

gl
e

A.
As

ho
k,

T.
Va

n
Bu

re
n,

A.
Sm

its

G
12

.0
6

Sh
ed

di
ng

ch
ar

ac
te

ris
tic

s
al

on
g

th
e

sp
an

in
th

e
wa

ke
of

a
lo

w-
as

pe
ct

-ra
tio

py
ra

m
id

Z.
Ho

ss
ei

ni
,

M
.E

lH
as

sa
n,

R.
M

ar
tin

uz
zi

G
13

.V
or

te
x

D
yn

am
ic

s
an

d
Vo

rt
ex

Fl
ow

s
V

Ro
om

:3
01

Ch
ai

r:
A.

La
ng

,U
.o

fA
la

ba
m

a

G
13

.0
1

Un
st

ea
di

ne
ss

of
Fl

ow
St

ru
ct

ur
e

on
Lo

w
Sw

ep
tD

el
ta

W
in

g
M

.Z
ha

rfa
,I

.O
zt

ur
k,

M
.Y

av
uz

G
13

.0
2

Fl
ow

St
ru

ct
ur

e
ov

er
M

od
er

at
e

Sw
ep

tD
el

ta
W

in
g:

Ef
fe

ct
s

of
Re

yn
ol

ds
Nu

m
be

ra
nd

At
ta

ck
An

gl
e

I.
O

zt
ur

k,
M

.Z
ha

rfa
,M

.Y
av

uz

G
13

.0
3

Vo
rti

cit
y

Tr
an

sp
or

ti
n

th
e

Le
ad

in
g

Ed
ge

Vo
rte

x
of

a
Pl

un
gi

ng
Ai

rfo
il

A.
Es

la
m

Pa
na

h,
J.

Ak
ka

la
,

J.
Bu

ch
ho

lz

G
13

.0
4

Ef
fe

ct
of

ca
vit

at
io

n
on

flo
w

st
ru

ct
ur

e
of

a
tip

vo
rte

x
D.

M
at

th
ie

u,
M

.R
ec

la
ri,

M
.F

ar
ha

t

G
13

.0
5

Th
re

e
Di

m
en

sio
na

lV
or

te
x

W
ak

e
St

ru
ct

ur
e

of
Fl

ap
pi

ng
W

in
gs

in
Ho

ve
rin

g
Fl

ig
ht

B.
Ch

en
g,

Y.
Li

u,
X.

De
ng

G
13

.0
6

Vo
lu

m
et

ric
vis

ua
liz

at
io

n
of

th
e

ne
ar

an
d

fa
rfi

el
d

wa
ke

in
fla

pp
in

g
wi

ng
s

Y.
Li

u,
B.

Ch
en

g,
X.

De
ng

G
14

.E
xp

er
im

en
ta

l
Te

ch
ni

qu
es

IV
:P

IV
-

U
nc

er
ta

in
ty

/M
ic

ro
sc

op
ic

Ro
om

:3
02

Ch
ai

r:
P.

Vl
ac

ho
s,

Vi
rg

in
ia

Po
lyt

ec
hn

ic
In

st
itu

te
an

d
St

at
e

U.

G
14

.0
1

Un
ce

rta
in

ty
es

tim
at

io
n

fo
r

St
er

eo
-P

ar
tic

le
Im

ag
e

Ve
lo

cim
et

ry
m

ea
su

re
m

en
ts

S.
Bh

at
ta

ch
ar

ya
,

B.
M

ey
er

s,
M

.G
ia

rra
,R

.L
a

Fo
y,

P.
Vl

ac
jo

s

G
14

.0
2

Ev
al

ua
tio

n
of

m
ul

ti-
pu

lse
PI

V
fo

rs
pa

tia
lr

es
ol

ut
io

n,
ve

lo
cit

y
ac

cu
ra

cy
an

d
ac

ce
le

ra
tio

n
m

ea
su

re
m

en
t

L.
Di

ng
,R

.A
dr

ia
n,

S.
G

og
in

en
i,

K.
Pr

es
tri

dg
e

G
14

.0
3

3
Co

m
po

ne
nt

PI
V

Un
ce

rta
in

ty
S.

W
ar

ne
r,

B.
Sm

ith
G

14
.0

4
Ef

fe
ct

s
of

Sp
at

ia
lA

lig
nm

en
t

in
St

er
eo

Pa
rti

cle
Im

ag
e

Ve
lo

cim
et

ry
B.

Sm
ith

,S
.B

er
es

h

G
14

.0
5

Co
rre

la
tio

n
pl

an
e

st
at

ist
ica

l
an

al
ys

is
fo

re
st

im
at

io
n

of
m

ea
su

re
m

en
t

un
ce

rta
in

ty
fo

rP
ar

tic
le

Im
ag

e
Ve

lo
cim

et
ry

Z.
Xu

e,
J.

Ch
ar

on
ok

o,
P.

Vl
ac

ho
s

G
14

.0
6

Na
no

-s
ca

le
ve

lo
cim

et
ry

wi
th

Be
ss

el
Be

am
M

icr
os

co
py

C.
Sn

oe
yin

k

G
16

.B
io

flu
id

s:
P

hy
si

ol
og

ic
al

V
-R

es
pi

ra
to

ry
S

ys
te

m
Fl

ow
s

Ro
om

:3
04

Ch
ai

r:
B.

A.
Cr

av
en

,P
en

ns
ylv

an
ia

St
at

e
U.

G
16

.0
1

O
n

lo
ca

tin
g

th
e

ob
st

ru
ct

io
n

in
th

e
hu

m
an

up
pe

ra
irw

ay
Y.

W
an

g,
S.

El
gh

ob
as

hi

G
16

.0
2

A
fu

lly
re

so
lve

d
flu

id
-s

tru
ct

ur
e-

m
us

cle
-a

ct
iva

tio
n

m
od

el
fo

re
so

ph
ag

ea
lt

ra
ns

po
rt

W
.K

ou
,

A.
Bh

al
la

,B
.G

rif
fit

h,
M

.J
oh

ns
on

,
N.

Pa
ta

nk
ar

G
16

.0
3

Ef
fe

ct
of

Ti
m

e-
de

pe
nd

en
t

Pr
es

su
re

Bo
un

da
ry

Co
nd

itio
n

on
Fl

ow
Tr

an
sp

or
ti

n
a

Pa
tie

nt
Sp

ec
ific

Lu
ng

M
od

el
du

rin
g

In
va

siv
e

Hi
gh

Fr
eq

ue
nc

y
O

sc
illa

to
ry

Ve
nt

ila
tio

n
M

.A
lza

hr
an

y,
A.

Ba
ne

rje
e

G
16

.0
4

Ef
fe

ct
of

m
or

ph
ol

og
ica

l
va

ria
bi

lity
on

pa
rti

cle
de

po
sit

io
n

in
id

ea
liz

ed
hu

m
an

ai
rw

ay
s

E.
Li

n,
J.

Be
rn

at
e,

D.
Pa

ra
da

Sa
n

M
ar

tin
,

Y.
M

ak
ita

ni
,E

.S
ha

qf
eh

,G
.I

ac
ca

rin
o

G
16

.0
5

Re
na

lh
em

od
yn

am
ics

:t
he

in
flu

en
ce

of
th

e
re

na
la

rte
ry

os
tiu

m
flo

w
di

ve
rte

r
J.

Ro
ss

m
an

n,
S.

Al
be

rt,
R.

Ba
la

ba
n

G
16

.0
6

Si
m

ul
at

io
n

of
th

e
flo

w
fie

ld
an

d
pa

rti
cle

de
po

sit
io

n
in

a
re

al
ist

ic
ge

om
et

ry
of

th
e

hu
m

an
ai

rw
ay

s
J.

Be
rn

at
e,

E.
Li

n,
E.

Sh
aq

fe
h,

G
.I

ac
ca

rin
o

G
17

.B
io

flu
id

s:
Lo

co
m

ot
io

n
IV

-L
iq

ui
ds

;E
xp

er
im

en
ts

an
d

N
um

er
ic

al
S

im
ul

at
io

ns
Ro

om
:3

05
Ch

ai
r:

K.
M

oo
re

d,
Le

hi
gh

U.

G
17

.0
1

Q
ua

nt
ita

tiv
e

an
al

ys
is

of
fis

h
wa

ke
dy

na
m

ics
us

in
g

vo
lu

m
et

ric
PI

V
da

ta
L.

M
en

de
lso

n,
A.

Te
ch

et

G
17

.0
2

O
n

th
e

ef
fe

ct
of

fle
xib

ilit
y

on
th

e
pe

rfo
rm

an
ce

of
a

bi
o-

in
sp

ire
d

fin
S.

Ch
ia

zz
a,

F.
Br

em
er

,A
.S

m
its

G
17

.0
3

Fo
rc

e
M

ea
su

re
m

en
ts

of
a

va
ry

in
g

ca
m

be
rh

yd
ro

fo
il

D.
Na

jd
zin

,
P.

Ba
rd

et
,M

.L
ef

tw
ich

G
17

.0
4

Sc
al

in
g

th
e

hy
dr

od
yn

am
ic

pe
rfo

rm
an

ce
of

he
av

in
g

fle
xib

le
pa

ne
ls

D.
Q

ui
nn

,G
.L

au
de

r,
A.

Sm
its

G
17

.0
5

Li
ft

en
ha

nc
em

en
tb

y
sp

an
wi

se
os

cil
la

tio
n

in
fo

rw
ar

d
tra

ns
la

tio
n

of
a

re
ct

an
gu

la
rw

in
g

at
lo

w
Re

yn
ol

ds
nu

m
be

r
S.

W
an

g,
X.

Zh
an

g,
G

.H
e

G
17

.0
6

Hy
dr

od
yn

am
ics

of
fo

ils
sw

im
m

in
g

in
a

sid
e-

by
-s

id
e

co
nfi

gu
ra

tio
n

P.
De

we
y,

K.
M

oo
re

d,
D.

Q
ui

nn
,A

.S
m

its

G
18

.B
io

flu
id

s:
Lo

co
m

ot
io

n
V

-S
w

im
m

in
g

E
xp

er
im

en
ts

Ro
om

:3
06

/3
07

Ch
ai

r:
H.

Ha
j-H

ar
iri

,U
.o

fV
irg

in
ia

G
18

.0
1

Fl
yin

g
fis

h
ac

ce
le

ra
te

at
5

G
to

le
ap

fro
m

th
e

wa
te

rs
ur

fa
ce

P.
Ya

ng
,

S.
Ph

on
ek

eo
,K

.X
u,

S.
Ch

an
g,

D.
Hu

G
18

.0
2

Fl
ex

ib
ilit

y
in

cr
ea

se
s

lift
on

pa
ss

ive
flu

tte
rin

g
wi

ng
s

D.
Ta

m
,

J.
Bu

sh

G
18

.0
3

Sy
nt

he
tic

C-
st

ar
tm

an
eu

ve
r

in
fis

h-
lik

e
sw

im
m

in
g

R.
Ze

ni
t,

R.
G

od
oy

-D
ia

na

G
18

.0
4

Th
e

sw
im

m
in

g
m

ec
ha

ni
cs

of
Ar

te
m

ia
Sa

lin
a

A.
Ru

iz-
An

gu
lo,

A.
Ra

m
os

-M
us

al
em

,R
.Z

en
it

G
18

.0
5

Fl
ui

d
el

as
tic

ity
en

ha
nc

es
th

e
lo

co
m

ot
io

n
of

m
ul

ti-
ta

ils
wi

m
m

er
s

F.
G

od
in

ez
,S

.G
om

ez
,R

.Z
en

it,
E.

La
ug

a

G
18

.0
6

Hi
gh

Sp
ee

d
To

m
og

ra
ph

ic
PI

V
M

ea
su

re
m

en
ts

of
Co

pe
po

d
Se

ns
itiv

ity
to

a
Su

ct
io

n-
Fe

ed
in

g
Pr

ed
at

or
M

im
ic

J.
Ye

n,
D.

M
ur

ph
y,

L.
Fa

n,
A.

Sk
ip

pe
r,

D.
W

eb
st

er

G
19

.B
io

flu
id

s:
C

el
lu

la
r

II
-

E
xp

er
im

en
ta

lS
tu

di
es

Ro
om

:3
10

/3
11

Ch
ai

r:
J.

Ca
rlo

s
De

lA
la

m
o,

U.
of

Ca
lifo

rn
ia

,S
an

Di
eg

o

G
19

.0
1

M
ec

ha
ni

ca
lR

es
po

ns
e

of
Re

d
Bl

oo
d

Ce
lls

En
te

rin
g

a
Co

ns
tri

ct
io

n
N.

Ze
ng

,W
.R

ist
en

pa
rt

G
19

.0
2

Ef
fe

ct
of

Va
ry

in
g

Fl
ui

d
Sh

ea
r

St
re

ss
on

Ca
nc

er
St

em
Ce

llV
ia

bi
lity

&
Pr

ot
ei

n
Ex

pr
es

sio
n

R.
Do

m
ie

r,
Y.

Ki
m

,
D.

Do
zie

r,
U.

Tr
ia

nt
afi

llu

G
19

.0
3

Lo
we

rl
im

it
of

sh
ea

rt
o

in
du

ce
2-

D
pr

ot
ei

n
cr

ys
ta

ls
J.

Yo
un

g,
D.

Po
sa

da
,A

.H
irs

a,
J.

Lo
pe

z

G
19

.0
4

Ar
e

en
do

th
el

ia
lc

el
l

bi
oe

ffe
ct

s
fro

m
ac

ou
st

ic
dr

op
le

t
va

po
riz

at
io

n
pr

ox
im

ity
de

pe
nd

en
t?

R.
Se

da
,D

.L
i,

J.
Fo

wl
ke

s,
J.

Bu
ll

G
19

.0
5

Fa
br

ica
tio

n
of

hy
dr

og
el

su
bs

tra
te

s
wi

th
st

iff
ne

ss
st

ep
va

ria
tio

ns
us

in
g

co
nt

ro
lle

d
su

rfa
ce

we
tta

bi
lity

M
.R

ah
m

an
,D

.L
ee

,S
.R

yu

G
19

.0
6

Tu
rb

ul
en

tu
nm

ixi
ng

:h
ow

m
ar

in
e

tu
rb

ul
en

ce
dr

ive
s

pa
tc

hy
di

st
rib

ut
io

ns
of

m
ot

ile
ph

yt
op

la
nk

to
n

W
.D

ur
ha

m
,E

.C
lim

en
t,

M
.B

ar
ry,

F.
De

Li
llo

,G
.B

of
fe

tta
,M

.C
en

cin
i,

R.
St

oc
ke

r



78

M
on

da
y

M
or

ni
ng

,2
5

N
ov

em
be

r
20

13

S
es

si
on

08
:0

0
08

:1
3

08
:2

6
08

:3
9

08
:5

2
09

:0
5

G
20

.B
ou

nd
ar

y
La

ye
rs

V:
C

om
pr

es
si

bl
e

an
d

Th
er

m
al

Ro
om

:3
15

Ch
ai

r:
F.

M
as

ha
ye

k,
U.

of
Illi

no
is

at
Ch

ica
go

G
20

.0
1

A
qu

an
tit

at
ive

th
eo

ry
fo

rt
he

m
ea

n
ve

lo
cit

y
di

st
rib

ut
io

n
of

co
m

pr
es

sib
le

ra
m

p
flo

w
W

.B
i,

B.
W

u,
H.

Zo
u,

X.
Li

,F
.H

us
sa

in
,Z

.S
he

G
20

.0
2

Tu
rb

ul
en

ce
St

ru
ct

ur
e

an
d

W
al

lS
ig

na
tu

re
in

Hy
pe

rs
on

ic
Bo

un
da

ry
La

ye
r

Y.
Ka

n,
P.

M
ar

tin

G
20

.0
3

Th
er

m
al

bo
un

da
ry

co
nd

itio
n

ef
fe

ct
s

on
co

m
pr

es
sib

le
tu

rb
ul

en
t

bo
un

da
ry

lay
er

s
I.

Be
ek

m
an

,P
.M

ar
tin

G
20

.0
4

In
te

ra
ct

io
n

of
a

M
ac

h
2.

25
tu

rb
ul

en
tb

ou
nd

ar
y

lay
er

wi
th

a
flu

tte
rin

g
pa

ne
lu

sin
g

di
re

ct
nu

m
er

ica
l

sim
ul

at
io

n
D.

Bo
do

ny
,C

.O
st

oi
ch

,
P.

G
eu

be
lle

G
20

.0
5

Ac
ou

st
ic

Ra
di

at
io

n
fro

m
Hi

gh
-S

pe
ed

Tu
rb

ul
en

tB
ou

nd
ar

y
La

ye
rs

L.
Du

an
,M

.C
ho

ud
ha

ri

G
20

.0
6

Ef
fe

ct
s

of
ra

di
at

io
n

in
tu

rb
ul

en
tb

ou
nd

ar
y

lay
er

s:
An

al
ys

is
of

th
e

m
ea

n
te

m
pe

ra
tu

re
pr

ofi
le

R.
Vi

cq
ue

lin
,Y

.Z
ha

ng
,O

.G
icq

ue
l,

J.
Ta

in
e

G
21

.T
ur

bu
le

nc
e:

S
im

ul
at

io
ns

III
-D

N
S

an
d

LE
S

II
Ro

om
:3

16
Ch

ai
r:

R.
M

os
er

,U
.o

fT
ex

as

G
21

.0
1

Pr
og

re
ss

an
d

op
po

rtu
ni

tie
s

in
di

re
ct

nu
m

er
ica

ls
im

ul
at

io
ns

at
th

e
ne

xt
hi

gh
er

re
so

lu
tio

n
P.

Ye
un

g,
K.

Sr
ee

ni
va

sa
n

G
21

.0
2

Ba
ck

wa
rd

tra
ck

in
g

fo
rt

he
st

ud
y

of
tu

rb
ul

en
td

isp
er

sio
n

in
di

re
ct

nu
m

er
ica

ls
im

ul
at

io
ns

ov
er

a
ra

ng
e

of
Re

yn
ol

ds
nu

m
be

rs
D.

Bu
ar

ia
,

P.
Ye

un
g,

B.
Sa

wf
or

d

G
21

.0
3

A
W

eb
-S

er
vic

es
ac

ce
ss

ib
le

da
ta

ba
se

fo
rc

ha
nn

el
flo

w
tu

rb
ul

en
ce

at
R
e
τ

=1
00

0
J.

G
ra

ha
m

,K
.K

an
ov

,
E.

G
ive

lb
er

g,
R.

Bu
rn

s,
G

.E
yin

k,
A.

Sz
al

ay
,C

.M
en

ev
ea

u,
M

.L
ee

,
N.

M
al

ay
a,

R.
M

os
er

G
21

.0
4

Es
tim

at
in

g
Un

ce
rta

in
tie

s
in

St
at

ist
ics

Co
m

pu
te

d
fro

m
DN

S
N.

M
al

ay
a,

T.
O

liv
er

,R
.U

le
ric

h,
R.

M
os

er

G
21

.0
5

Di
re

ct
nu

m
er

ica
ls

im
ul

at
io

n
fo

ri
nc

om
pr

es
sib

le
ch

an
ne

lfl
ow

at
R
e
τ
=

5
2
0
0

M
.L

ee
,N

.M
al

ay
a,

R.
M

os
er

G
21

.0
6

LE
S

of
ra

di
al

wa
llj

et
s

ov
er

sm
oo

th
an

d
ro

ug
h

su
rfa

ce
s

R.
Ba

ny
as

sa
dy

,U
.P

io
m

el
li

G
22

.T
ur

bu
le

nt
M

ix
in

g
I:

S
ca

la
r

M
ix

in
g

Ro
om

:3
17

Ch
ai

r:
R.

Fo
x,

Io
wa

St
at

e
U.

G
22

.0
1

M
ea

su
re

m
en

ts
of

th
e

re
la

tiv
e

di
ffu

sio
n

of
a

pa
ss

ive
sc

al
ar

pl
um

e
in

sh
ea

re
d

tu
rb

ul
en

ce
C.

Va
nd

er
we

l,
S.

Ta
vo

ul
ar

is

G
22

.0
2

En
dw

al
lV

or
te

x
Ef

fe
ct

s
on

Tu
rb

ul
en

tD
isp

er
sio

n
of

Fi
lm

Co
ol

an
ti

n
a

Tu
rb

in
e

Va
ne

Ca
sc

ad
e

S.
Ya

pa
,

C.
El

kin
s,

J.
Ea

to
n

G
22

.0
3

Tr
an

sfe
ro

fp
as

siv
e

sc
al

ar
va

ria
nc

e
in

de
ca

yin
g

gr
id

tu
rb

ul
en

ce
wi

th
a

m
ea

n
sc

al
ar

gr
ad

ie
nt

L.
Da

na
ila

,L
.M

yd
la

rs
ki

G
22

.0
4

Tu
rb

ul
en

tt
ra

ns
po

rt
an

d
m

ixi
ng

of
a

pa
ss

ive
sc

al
ar

in
a

co
nfi

ne
d

liq
ui

d
wa

ke
J.

Hi
ll,

K.
Ni

lse
n,

B.
Ko

ng
,

R.
Fo

x,
M

.O
lse

n

G
22

.0
5

St
at

ist
ica

lI
nv

es
tig

at
io

n
of

Tu
rb

ul
en

tM
ixi

ng
by

M
ea

ns
of

Tu
rb

ul
en

t
Li

ne
Se

gm
en

ts
M

.G
au

di
ng

,N
.P

et
er

s

G
22

.0
6

Tu
rb

ul
en

tg
en

er
at

io
n

of
sc

al
ar

co
va

ria
nc

e
be

tw
ee

n
tw

o
in

itia
lly

di
st

an
ts

ca
la

rs
:i

m
pl

ica
tio

ns
fo

r
en

ha
nc

ed
m

ixi
ng

an
d

re
ac

tio
n

M
.S

ol
ty

s,
F.

Sh
oa

ei
,J

.C
rim

al
di

G
23

.T
ur

bu
le

nc
e:

Th
eo

ry
IV

-
M

od
el

in
g

an
d

S
im

ul
at

io
n

Ro
om

:3
18

Ch
ai

r:
W

.K
.G

eo
rg

e,
Pr

in
ce

to
n

U.

G
23

.0
1

O
n

In
te

ns
e

Vo
rte

x
St

ru
ct

ur
es

in
Is

ot
ro

pi
c

Tu
rb

ul
en

ce
A.

Le
on

ar
d

G
23

.0
2

Se
lf-

su
st

ai
ni

ng
tu

rb
ul

en
ce

in
a

Re
st

ric
te

d
No

nl
in

ea
r(

RN
L)

M
od

el
of

pl
an

e
Co

ue
tte

flo
w

V.
Th

om
as

,
D.

G
ay

m
e,

B.
Fa

rre
ll,

P.
Io

an
no

u

G
23

.0
3

A
m

in
im

al
re

pr
es

en
ta

tio
n

of
tu

rb
ul

en
ce

in
pl

an
e

Co
ue

tte
flo

w
D.

G
ay

m
e,

V.
Th

om
as

,B
.F

ar
re

ll,
P.

Io
an

no
u

G
23

.0
4

A
“re

so
na

nt
”s

pa
nw

ise
pe

rtu
rb

at
io

n
fre

qu
en

cy
in

st
re

am
wi

se
-c

on
st

an
tC

ou
et

te
flo

w
I.

Ha
m

ed
ud

di
n,

D.
G

ay
m

e

G
23

.0
5

Ex
ac

tc
oh

er
en

ts
tru

ct
ur

es
in

2D
we

ak
ly

tu
rb

ul
en

tfl
ow

R.
G

rig
or

iev
,

R.
Pa

lla
nt

la

G
23

.0
6

Un
ive

rs
al

Re
al

iza
bl

e
An

iso
tro

pi
c

Pr
es

tre
ss

(U
RA

PS
)

Cl
os

ur
e

fo
rt

he
Re

yn
ol

ds
St

re
ss

C.
Pe

tty
,K

.K
op

pu
la

,A
.B

en
ar

d

G
24

.A
er

od
yn

am
ic

s
II

Ro
om

:3
19

Ch
ai

r:
F.

Sc
ar

an
o,

TU
De

lft

G
24

.0
1

Dy
na

m
ic

in
st

ab
ilit

y
of

sm
al

l-s
ca

le
wi

nd
tu

rb
in

e
bl

ad
es

P.
Po

ur
az

ar
m

,Y
.M

od
ar

re
s-

Sa
de

gh
i,

M
.L

ac
kn

er

G
24

.0
2

St
ud

ie
s

of
M

in
i-T

ur
bi

ne
s

S.
Ch

an
,M

.E
nd

o,
M

.R
om

an
ko

,
C.

W
illi

am
so

n

G
24

.0
3

Pe
rfo

rm
an

ce
O

pt
im

iza
tio

n
an

d
An

al
ys

is
of

Va
ria

bl
e-

Pi
tc

h
Ve

rti
ca

l-A
xis

W
in

d
Tu

rb
in

es
D.

Re
m

pf
er

,P
.K

oz
ak

G
24

.0
4

Fl
ui

d-
St

ru
ct

ur
e

In
te

ra
ct

io
n

Si
m

ul
at

io
ns

of
a

Pa
rk

ed
W

in
d

Tu
rb

in
e

Ro
to

rB
la

de
un

de
rS

te
ad

y
an

d
Un

st
ea

dy
In

flo
w

Co
nd

itio
ns

R.
Ca

m
pb

el
l,

B.
Ja

ya
ra

m
an

,A
.L

av
el

y,
J.

M
ot

ta
-M

en
a,

G
.V

ija
ya

ku
m

ar

G
24

.0
5

Pr
op

er
O

rth
og

on
al

De
co

m
po

sit
io

n
an

al
ys

is
of

La
rg

e
Ed

dy
Si

m
ul

at
io

n
da

ta
of

a
sin

gl
e

wi
nd

tu
rb

in
e

wa
ke

wi
th

un
ifo

rm
in

flo
w

C.
Ve

rH
ul

st
,

R.
M

ikk
el

se
n,

J.
So

re
ns

en
,

C.
M

en
ev

ea
u

G
24

.0
6

Ev
al

ua
tio

n
of

dr
ag

fo
rc

in
g

m
od

el
s

fo
rv

er
tic

al
ax

is
wi

nd
tu

rb
in

e
fa

rm
s

B.
Pi

er
ce

,P
.M

oi
n,

J.
Da

bi
ri

G
25

.F
lo

w
C

on
tr

ol
IV

:P
la

sm
a

A
ct

ua
to

rs
Ro

om
:3

20
Ch

ai
r:

N.
Cl

em
en

s,
U.

of
Te

xa
s

at
Au

st
in

G
25

.0
1

Re
al

-ti
m

e
co

nt
ro

lo
ft

he
bo

un
da

ry
lay

er
di

st
ur

ba
nc

e
in

du
ce

d
by

a
dy

na
m

ic
iso

la
te

d
ro

ug
hn

es
s

el
em

en
t

us
in

g
pl

as
m

a
ac

tu
at

or
s

K.
Ba

de
,

A.
Na

gu
ib,

R.
Ha

ns
on

,P
.L

av
oi

e,
B.

Be
lso

n,
C.

Ro
wl

ey

G
25

.0
2

Tr
an

sit
io

n
de

lay
by

in
tro

du
cin

g
sp

an
wi

se
ve

lo
cit

y
gr

ad
ie

nt
s

B.
Fa

lle
ni

us
,K

.B
ar

ck
m

an
n,

J.
Fr

an
ss

on
,S

.G
ru

nd
m

an
n

G
25

.0
3

Ef
fe

ct
of

Pu
lse

d
Pl

as
m

a
Je

ts
on

Re
fle

ct
ed

Sh
oc

k-
Tu

rb
ul

en
t

Bo
un

da
ry

La
ye

rI
nt

er
ac

tio
n

B.
G

re
en

e,
N.

Cl
em

en
s,

P.
M

ag
ar

i,
D.

M
ick

a

G
25

.0
4

Th
e

In
flu

en
ce

of
Sp

an
wi

se
Se

gm
en

te
d

Pl
as

m
a

Ac
tu

at
or

Fo
rc

in
g

on
a

Ci
rc

ul
ar

Cy
lin

de
rW

ak
e

an
d

th
e

Se
le

ct
io

n
of

O
pt

im
um

W
av

el
en

gt
h

S.
Bh

at
ta

ch
ar

ya
,J

.G
re

go
ry

G
25

.0
5

Ex
pe

rim
en

ta
lS

tu
dy

of
th

e
Po

we
rP

ro
file

Ai
rfo

ilE
qu

ip
pe

d
wi

th
Pl

as
m

a
Fl

ow
Co

nt
ro

l
L.

Da
ni

el
,

J.
Ja

co
b

G
25

.0
6

Va
ne

Se
pa

ra
tio

n
Co

nt
ro

lin
a

Li
ne

ar
Ca

sc
ad

e
wi

th
Ar

ea
Ex

pa
ns

io
n

us
in

g
AC

DB
D

Pl
as

m
a

Ac
tu

at
or

s
C.

Kl
ev

en
,T

.C
or

ke

G
26

.R
ea

ct
in

g
Fl

ow
s

IV
:

P
D

F/
FD

F
Ro

om
:3

21
Ch

ai
r:

R.
H.

Sh
ei

kh
i,

No
rth

ea
st

er
n

U.

G
26

.0
1

PD
F

m
od

el
in

g
of

ch
em

ica
lly

re
ac

tin
g

flo
ws

in
a

co
m

pr
es

sio
n-

ig
ni

tio
n

en
gi

ne
V.

Ra
j

M
oh

an
,D

.H
aw

or
th

,J
.L

i

G
26

.0
2

A
Pa

rti
al

ly-
St

irr
ed

Ba
tc

h
Re

ac
to

rM
od

el
fo

rU
nd

er
-V

en
tila

te
d

Fi
re

Dy
na

m
ics

R.
M

cD
er

m
ot

t,
C.

W
ei

ns
ch

en
k

G
26

.0
3

Su
bfi

lte
rM

od
el

in
g

in
Sp

ra
y

Co
m

bu
st

io
n

Us
in

g
th

e
Pr

ob
ab

ilit
y

De
ns

ity
Fu

nc
tio

n
Ap

pr
oa

ch
C.

He
ye

,
V.

Ra
m

an

G
26

.0
4

Nu
m

er
ica

ls
im

ul
at

io
ns

of
tu

rb
ul

en
tj

et
ig

ni
tio

n
an

d
co

m
bu

st
io

n
A.

Va
lid

i,
A.

Ira
nn

ej
ad

,F
.J

ab
er

i

G
26

.0
5

LE
S-

Ba
se

d
An

al
ys

is
of

En
tro

py
G

en
er

at
io

n
in

a
Tu

rb
ul

en
t

No
np

re
m

ixe
d

Fl
am

e
M

.S
af

ar
i,

R.
Sh

ei
kh

i

G
26

.0
6

FD
F

Si
m

ul
at

io
n

of
th

e
PR

EC
CI

NS
TA

Bu
rn

er
N.

An
sa

ri,
G

.G
ol

di
n,

P.
St

ra
ke

y,
P.

G
ivi

G
28

.W
av

es
II

Ro
om

:S
pi

rit
of

Pi
tts

bu
rg

h
Ba

llr
oo

m
B/

C
Ch

ai
r:

L.
Ch

am
or

ro
,U

.o
fI

llin
oi

s
at

Ur
ba

na
-C

ha
m

pa
ig

n

G
28

.0
1

Sc
al

in
g

an
d

kin
em

at
ics

of
a

flo
at

in
g

wi
nd

tu
rb

in
e

un
de

ro
ce

an
wa

ve
s

an
d

va
ria

bl
e

th
ru

st
:a

n
ex

pe
rim

en
ta

ls
tu

dy
C.

Fe
ist

,K
.R

ue
hl

,
M

.G
ua

la

G
28

.0
2

Fl
ui

d-
st

ru
ct

ur
e

in
te

ra
ct

io
n

sim
ul

at
io

n
of

flo
at

in
g

wi
nd

tu
rb

in
es

in
te

ra
ct

in
g

wi
th

co
m

pl
ex

,l
ar

ge
-s

ca
le

oc
ea

n
wa

ve
s

A.
Ca

ld
er

er
,X

.G
uo

,
L.

Sh
en

,F
.S

ot
iro

po
ul

os

G
28

.0
3

Im
pa

ct
of

pl
un

gi
ng

br
ea

kin
g

wa
ve

s
on

a
pa

rti
al

ly
su

bm
er

ge
d

cu
be

A.
W

an
g,

C.
Ike

da
,J

.D
un

ca
n

G
28

.0
4

Sl
am

m
in

g
pr

es
su

re
s

on
th

e
bo

tto
m

of
a

fre
e-

fa
llin

g
ve

rti
ca

lw
ed

ge
C.

Ike
da

,C
.J

ud
ge

G
28

.0
5

Ex
pe

rim
en

ta
lin

ve
st

ig
at

io
n

of
th

e
in

ce
pt

io
n

of
a

sp
illi

ng
br

ea
ke

r
D.

Li
be

rz
on

,L
.S

he
m

er

G
28

.0
6

G
en

er
at

io
n

of
su

rfa
ce

wa
ve

s
by

an
un

de
rw

at
er

m
ov

in
g

bo
tto

m
:

ex
pe

rim
en

ts
an

d
ap

pl
ica

tio
n

to
ts

un
am

i
m

od
el

in
g

L.
G

or
di

llo
,T

.J
am

in
,

G
.R

ui
z-

Ch
av

ar
rı́a

,M
.B

er
ha

nu
,

E.
Fa

lco
n

G
30

.I
ns

ta
bi

lit
y:

R
ay

le
ig

h-
Ta

yl
or

I
Ro

om
:4

08
Ch

ai
r:

R.
Na

ra
ya

na
n,

U.
of

Fl
or

id
a

G
30

.0
1

Ex
pe

rim
en

ts
on

Ef
fe

ct
s

of
In

itia
lC

on
di

tio
ns

an
d

M
at

er
ia

lS
tre

ng
th

on
Ra

yle
ig

h-
Ta

ylo
rI

ns
ta

bi
lity

P.
Ro

ac
h,

A.
Ba

ne
rje

e

G
30

.0
2

M
ixe

d-
m

od
e

in
st

ab
ilit

y
of

a
m

isc
ib

le
in

te
rfa

ce
du

e
to

co
up

lin
g

be
tw

ee
n

Ra
yle

ig
h-

Ta
ylo

ra
nd

do
ub

le
-d

iff
us

ive
co

nv
ec

tiv
e

m
od

es
J.

Ca
rb

al
lid

o-
La

nd
ei

ra
,P

.T
re

ve
lya

n,
C.

Al
m

ar
ch

a,
A.

De
W

it

G
30

.0
3

Bu
oy

an
cy

Dr
ive

n
M

ixi
ng

By
M

icr
ow

av
e

Vo
lu

m
et

ric
En

er
gy

De
po

sit
io

n
A.

W
ac

ht
or

,V
.M

oc
ko

,
F.

Je
br

ai
l,

M
.A

nd
re

ws
,R

.G
or

e

G
30

.0
4

M
isc

ib
le

an
d

im
m

isc
ib

le
ex

pe
rim

en
ts

on
th

e
Ra

yle
ig

h-
Ta

ylo
r

in
st

ab
ilit

y
us

in
g

pl
an

ar
la

se
ri

nd
uc

ed
flu

or
es

ce
nc

e
vis

ua
liz

at
io

n
M

.M
ok

le
r,

M
.R

ob
er

ts
,J

.J
ac

ob
s

G
30

.0
5

An
an

al
ys

is
of

th
e

Ra
yle

ig
h-

Ta
ylo

ri
ns

ta
bi

lity
of

th
in

vis
co

us
lay

er
s

E.
de

la
Ca

lle
ja

,
S.

Ze
tin

a,
R.

Ze
ni

t

G
30

.0
6

Ra
yle

ig
h-

Ta
ylo

ri
ns

ta
bi

lity
un

de
ra

cu
rv

ed
su

bs
tra

te
H.

Ki
m

,
N.

Ha
m

m
ou

d,
H.

St
on

e



79

M
on

da
y

M
or

ni
ng

,2
5

N
ov

em
be

r
20

13

S
es

si
on

08
:0

0
08

:1
3

08
:2

6
08

:3
9

08
:5

2
09

:0
5

G
31

.P
or

ou
s

M
ed

ia
Fl

ow
s

V:
C

O
2

S
eq

ue
st

ra
tio

n
Ro

om
:4

02
Ch

ai
r:

A.
So

ld
at

i,
U.

of
Ud

in
e

G
31

.0
1

Ex
pe

rim
en

ta
lin

ve
st

ig
at

io
n

of
th

e
in

filt
ra

tio
n

of
liq

ui
d

CO
2

in
to

wa
te

r-s
at

ur
at

ed
,t

wo
-d

im
en

sio
na

l
po

ro
us

m
icr

o-
m

od
el

s
us

in
g

m
icr

o-
PI

V
F.

Ka
ze

m
ifa

r,
G

.B
lo

is,
D.

Ky
rit

sis
,

K.
Ch

ris
te

ns
en

G
31

.0
2

Ca
pi

lla
ry

pi
nn

in
g

of
im

m
isc

ib
le

gr
av

ity
cu

rre
nt

s
in

po
ro

us
m

ed
ia

B.
Zh

ao
,C

.M
ac

M
in

n,
H.

Hu
pp

er
t,

R.
Ju

an
es

G
31

.0
3

O
ns

et
of

no
nl

in
ea

r
co

nv
ec

tio
n

in
tra

ns
ie

nt
di

ffu
siv

e
bo

un
da

ry
lay

er
s:

ap
pl

ica
tio

n
to

CO
2

se
qu

es
tra

tio
n

N.
Ti

lto
n,

A.
Ri

az

G
31

.0
4

Di
ss

ol
ut

io
n

pa
tte

rn
s

fro
m

ge
oc

he
m

ica
lr

ea
ct

io
ns

du
rin

g
Ra

yle
ig

h-
Be

na
rd

co
nv

ec
tio

n
in

po
ro

us
m

ed
ia

X.
Fu

,L
.C

ue
to

-F
el

gu
er

os
o,

D.
Bo

lst
er

,R
.J

ua
ne

s

G
31

.0
5

Tr
an

sie
nt

di
ffu

siv
e

bo
un

da
ry

lay
er

s
in

he
te

ro
ge

ne
ou

s
po

ro
us

m
ed

ia
D.

Da
ni

el
,A

.R
ia

z

G
31

.0
6

St
ab

ilit
y

of
Hi

gh
Ra

yle
ig

h-
Nu

m
be

rE
qu

ilib
riu

m
So

lu
tio

ns
of

th
e

Da
rc

y–
O

be
rb

ec
k–

Bo
us

sin
es

q
Eq

ua
tio

ns
B.

W
en

,L
.C

or
so

n,
G

.C
hi

ni

G
32

.G
ra

nu
la

r
Fl

ow
s

I:
Im

pa
ct

,L
oc

om
ot

io
n

an
d

D
ra

g
Ro

om
:4

03
Ch

ai
r:

A.
W

in
te

r,
M

as
sa

ch
us

et
ts

In
st

itu
te

of
Te

ch
no

lo
gy

G
32

.0
1

Im
pa

ct
re

sp
on

se
of

sh
ea

r
th

ick
en

in
g

su
sp

en
sio

ns
E.

Br
ow

n,
O.

O
zg

en
,M

.K
al

lm
an

n,
B.

Al
le

n

G
32

.0
2

Im
pa

ct
in

de
ns

e
gr

an
ul

ar
su

sp
en

sio
ns

:c
ru

cia
lr

ol
e

of
di

la
ta

nc
y

an
d

po
re

pr
es

su
re

fe
ed

ba
ck

Y.
Fo

rte
rre

,J
.S

ou
nd

ar
Je

ro
m

e,
N.

Va
nd

en
be

rg
he

,L
.D

uc
he

m
in

G
32

.0
3

Di
m

en
sio

na
la

na
lys

is
sc

al
in

g
of

im
pa

ct
cr

at
er

s
in

un
co

ns
ol

id
at

ed
gr

an
ul

ar
m

at
er

ia
ls

D.
Do

wl
in

g,
T.

Do
wl

in
g

G
32

.0
4

Dr
ag

re
du

ct
io

n
du

e
to

in
te

rs
tit

ia
la

ir
in

a
gr

an
ul

ar
m

ed
iu

m
T.

Ho
m

an
,D

.v
an

de
rM

ee
r

G
32

.0
5

Th
e

M
ec

ha
ni

cs
of

Lo
ca

liz
ed

Fl
ui

di
za

tio
n

Bu
rro

wi
ng

A.
W

in
te

r
G

32
.0

6
Re

ve
rs

ib
ilit

y
in

lo
co

m
ot

io
n

in
gr

an
ul

ar
m

ed
ia

W
.S

av
oi

e,
D.

G
ol

dm
an

G
33

.D
ro

ps
V

II:
W

et
tin

g
an

d
S

pr
ea

di
ng

Ro
om

:4
04

Ch
ai

r:
A.

Sa
ur

et
,P

rin
ce

to
n

U.

G
33

.0
1

Sh
ap

es
of

no
n-

cir
cu

la
rd

ro
ps

on
in

cli
ne

d
hy

st
er

et
ic

su
rfa

ce
s

N.
Ja

na
rd

an
,M

.P
an

ch
ag

nu
la

G
33

.0
2

Li
qu

id
sp

re
ad

in
g

in
th

e
pa

rti
al

we
tti

ng
re

gi
m

e
A.

Pa
hl

av
an

,
M

.C
he

n,
L.

Cu
et

o-
Fe

lg
ue

ro
so

,
G

.M
cK

in
ley

,R
.J

ua
ne

s

G
33

.0
3

Dr
ag

on
Se

ss
ile

Dr
op

s
A.

M
iln

e,
B.

Fl
ec

k,
D.

No
be

s,
D.

Se
n,

A.
Am

irf
az

li

G
33

.0
4

Li
qu

id
Dr

op
le

tD
yn

am
ics

Pl
ac

ed
on

a
Th

in
Li

qu
id

Fi
lm

V.
Ku

lka
rn

i,
A.

M
ish

ra
,J

.K
ho

r,
S.

W
er

el
ey

G
33

.0
5

St
at

ic
an

d
Dy

na
m

ic
Co

nt
ac

t
An

gl
es

of
Im

m
er

se
d

Fe
rro

flu
id

Dr
op

le
ts

S.
Ch

at
te

rje
e,

D.
Bh

ow
m

ik,
A.

M
uk

ho
pa

dh
ya

y,
R.

G
an

gu
ly

G
33

.0
6

Vo
lu

m
e-

filt
er

ed
Su

rfa
ce

Fo
rc

es
fo

rt
he

Si
m

ul
at

io
n

of
Co

nt
ac

t
Li

ne
s

G
.D

el
la

Ro
cc

a,
G

.B
la

nq
ua

rt

G
34

.D
ro

ps
V

III
:

Fr
ag

m
en

ta
tio

n
Ro

om
:4

05
Ch

ai
r:

N.
Pr

ie
zje

v,
M

ich
ig

an
St

at
e

U.

G
34

.0
1

Ex
pl

os
ive

fra
gm

en
ta

tio
n

A.
Vl

ed
ou

ts
,J

.G
ra

ña
-O

te
ro

,
J.

Q
ui

na
rd

,N
.V

an
de

nb
er

gh
e,

E.
Vi

lle
rm

au
x

G
34

.0
2

Dr
op

Si
ze

Di
st

rib
ut

io
ns

of
Ae

ra
te

d
Li

qu
id

Je
ts

in
je

ct
ed

in
Su

bs
on

ic
Cr

os
sfl

ow
A.

Ad
eb

ay
o,

K.
Sa

lla
m

,K
.L

in
,C

.C
ar

te
r

G
34

.0
3

An
ul

tra
so

ni
c

sc
ru

bb
er

:
en

ha
nc

ed
re

m
ov

al
of

pa
rti

cle
s

by
wa

te
r

sp
ra

ys
via

ul
tra

so
ni

c
ex

cit
at

io
n

J.
Sa

ylo
r,

W
.R

an
,R

.H
ol

t

G
34

.0
4

At
om

iza
tio

n
in

Sp
ar

kli
ng

Fi
re

wo
rk

s
C.

In
ou

e,
M

.K
os

hi
,

H.
Te

ra
sh

im
a,

T.
Hi

m
en

o,
T.

W
at

an
ab

e

G
34

.0
5

Fr
ee

-fa
llo

fW
at

er
Dr

op
s

G
en

er
at

ed
in

th
e

La
bo

ra
to

ry
fo

r
Ra

in
fa

llS
im

ul
at

io
ns

F.
Te

st
ik,

N.
Ch

ow
dh

ur
y,

M
.H

or
na

ck
,A

.K
ha

n

G
34

.0
6

In
te

rfa
cia

lI
ns

ta
bi

liti
es

on
a

Dr
op

le
t

M
.J

al
aa

l,
K.

M
eh

ra
va

ra
n

G
35

.C
ha

os
,F

ra
ct

al
s,

an
d

D
yn

am
ic

al
S

ys
te

m
s

I:
C

oh
er

en
tS

tr
uc

tu
re

s
Ro

om
:4

06
Ch

ai
r:

S.
Sh

ad
de

n,
U.

of
Ca

lifo
rn

ia
,

Be
rk

el
ey

G
35

.0
1

La
gr

an
gi

an
Co

he
re

nt
St

ru
ct

ur
es

an
d

th
ei

ra
pp

lic
at

io
n

to
oc

ea
n

tra
ns

po
rt

T.
Pe

ac
oc

k,
M

.A
lls

ho
us

e

G
35

.0
2

Co
he

re
nt

st
ru

ct
ur

es
in

re
ac

tin
g

flo
ws

J.
M

ah
on

ey
,K

.M
itc

he
ll

G
35

.0
3

An
ex

te
ns

io
n

of
sh

ea
ra

nd
st

ra
in

LC
S

co
nc

ep
ts

to
hi

gh
er

di
m

en
sio

ns
S.

Am
el

i,
S.

Sh
ad

de
n

G
35

.0
4

La
gr

an
gi

an
De

sc
rip

to
rs

:A
M

et
ho

d
fo

rR
ev

ea
lin

g
Ph

as
e

Sp
ac

e
St

ru
ct

ur
es

of
G

en
er

al
Ti

m
e

De
pe

nd
en

t
Dy

na
m

ica
lS

ys
te

m
s

A.
M

an
ch

o,
S.

W
ig

gi
ns

,J
.C

ur
be

lo,
C.

M
en

do
za

G
35

.0
5

Ex
pe

rim
en

ta
lT

hr
ee

Di
m

en
sio

na
lL

ag
ra

ng
ia

n
Co

he
re

nt
St

ru
ct

ur
es

of
In

er
tia

lP
ar

tic
le

s
in

Fl
ow

s
S.

Ra
be

n,
S.

Ro
ss

,P
.V

la
ch

os

G
35

.0
6

In
er

tia
lp

ar
tic

le
dy

na
m

ics
:

Co
he

re
nt

st
ru

ct
ur

es
in

th
e

pr
es

en
ce

of
th

e
Ba

ss
et

–B
ou

ss
in

es
q

m
em

or
y

te
rm

M
.F

ar
az

m
an

d,
G

.H
al

le
r

G
36

.M
ic

ro
flu

id
s:

D
ro

ps
/B

ub
bl

es
Ro

om
:4

07
Ch

ai
r:

T.
Le

e,
Ci

ty
Co

lle
ge

of
Ne

w
Yo

rk

G
36

.0
1

A
co

-fl
ow

-fo
cu

sin
g

m
on

od
isp

er
se

m
icr

ob
ub

bl
e

ge
ne

ra
to

r
J.

Zh
an

g,
E.

Li
,S

.S
ig

ur
du

r

G
36

.0
2

Cr
itic

al
be

ha
vio

ro
fd

ro
pl

et
br

ea
ku

p
in

T-
ju

nc
tio

n
m

icr
oc

ha
nn

el
s

V.
va

n
St

ei
jn

,D
.H

oa
ng

,L
.P

or
te

la
,

C.
Kl

ei
jn

,M
.K

re
ut

ze
r

G
36

.0
3

Co
nt

ro
lle

d
ge

ne
ra

tio
n

of
hi

gh
in

er
tia

lg
as

-li
qu

id
dr

op
le

tm
icr

ofl
ow

s
in

flo
w

fo
cu

sin
g

ge
om

et
rie

s
A.

Sh
ah

ria
ri,

M
.K

im
,S

.Z
am

an
i,

N.
Ph

illi
p,

C.
Hi

dr
ov

o

G
36

.0
4

Ti
ps

tre
am

in
g

fro
m

th
e

re
ar

of
su

rfa
ct

an
tl

ad
en

dr
op

le
ts

tra
ve

lin
g

th
ro

ug
h

a
m

icr
oc

ha
nn

el
T.

M
oy

le
,

L.
W

al
ke

r,
S.

An
na

G
36

.0
5

G
as

bu
bb

le
fo

rm
at

io
n

an
d

its
pr

es
su

re
sig

na
tu

re
in

T-
ju

nc
tio

n
of

a
m

icr
or

ea
ct

or
S.

Po
uy

a,
M

.K
oo

ch
es

fa
ha

ni

G
36

.0
6

Ea
rly

m
icr

ofl
ui

di
c

di
ss

ol
ut

io
n

re
gi

m
e

of
CO

2
bu

bb
le

s
in

vis
co

us
oi

ls
M

.S
au

za
de

,T
.C

ub
au

d



80

M
on

da
y

M
or

ni
ng

,2
5

N
ov

em
be

r
20

13

S
es

si
on

09
:1

8
09

:3
1

09
:4

4
09

:5
7

10
:1

0
G

1.
G

eo
ph

ys
ic

al
:

O
ce

an
og

ra
ph

ic
IV

Ro
om

:3
23

Ch
ai

r:
M

.P
ao

le
tti

,U
.o

fT
ex

as
at

Au
st

in

G
1.

07
De

te
rm

in
at

io
n

of
in

te
rn

al
wa

ve
en

er
gy

flu
xe

s
wi

th
ou

tp
re

ss
ur

e
F.

Le
e,

M
.P

ao
le

tti
,H

.S
wi

nn
ey

,P
.M

or
ris

on

G
1.

08
Ef

fe
ct

on
E
x

on
in

te
rn

al
wa

ve
s

cr
ea

te
d

by
tid

al
flo

w
ov

er
ne

ar
-c

rit
ica

lt
op

og
ra

ph
ic

fe
at

ur
es

M
.J

al
al

iB
.,

N.
R.

Ra
pa

ka
,S

.S
ar

ka
r

G
1.

09
En

er
gy

Fl
ux

of
Tr

an
sm

itt
ed

an
d

Re
fle

ct
ed

In
te

rn
al

W
av

es
P.

Ku
rta

ko
ti,

J.
M

un
ro

e

G
1.

10
Su

bh
ar

m
on

ic
in

st
ab

ilit
y

of
lo

ca
lly

co
nfi

ne
d

in
te

rn
al

wa
ve

be
am

s
H.

Ka
rim

i,
T.

Ak
yla

s

G
2.

C
on

ve
ct

io
n

an
d

B
uo

ya
nc

y-
D

ri
ve

n
Fl

ow
s

IV
:

R
ay

le
ig

h-
B

en
ar

d
C

on
ve

ct
io

n
Ro

om
:3

24
Ch

ai
r:

R.
St

ev
en

s,
Jo

hn
s

Ho
pk

in
s

U.

G
2.

07
Si

ze
-D

ep
en

de
nt

Ra
yle

ig
h–

Bé
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Sá

en
z,

P.
Va

llu
ri,

K.
Se

fia
ne

,G
.K

ar
ap

et
sa

s,
J.

Ki
m

,
O.

M
at

ar

H
33

.0
2

Ev
ap

or
at

in
g

se
ss

ile
dr

op
s:

th
eo

ry
an

d
ex

pe
rim

en
t

S.
M

or
ris

H
33

.0
3

O
n

th
e

life
tim

es
of

ev
ap

or
at

in
g

dr
op

le
ts

S.
W

ils
on

,
J.

St
au

be
r,

B.
Du

ffy
,K

.S
efi

an
e

H
33

.0
4

Co
nt

ac
tl

in
e

an
d

bu
lk

ve
lo

cit
ie

s
in

ev
ap

or
at

in
g

m
icr

on
-s

ca
le

dr
op

le
ts

Y.
Fa

n,
K.

Br
eu

er

H
33

.0
5

Vo
lu

m
et

ric
th

er
m

al
m

ea
su

re
m

en
ts

us
in

g
th

er
m

o-
liq

ui
d

cr
ys

ta
l(

TL
C)

m
icr

o-
pa

rti
cle

s
in

ev
ap

or
at

in
g

dr
op

s
R.

Se
gu

ra
,

A.
M

ar
in

,C
.K

ae
hl

er

H
33

.0
6

M
ar

an
go

ni
or

no
t

M
ar

an
go

ni
?

Th
er

m
al

M
ar

an
go

ni
flo

w
m

ea
su

re
m

en
ts

in
ev

ap
or

at
in

g
dr

op
s

A.
M

ar
in

,R
.L

ie
pe

lt,
M

.R
os

si,
C.

Ka
eh

le
r

H
34

.D
ro

ps
X

:S
pl

as
hi

ng
on

H
ea

te
d

S
ur

fa
ce

s
Ro

om
:4

05
Ch

ai
r:

V.
Aj

ae
v,

So
ut

he
rn

M
et

ho
di

st
U.

H
34

.0
1

Sp
la

sh
tra

ns
itio

n
of

dr
op

le
ts

im
pa

ct
in

g
on

he
at

ed
su

rfa
ce

s
H.

St
aa

t,
T.

Tr
an

,B
.G

ee
rd

in
k,

C.
Su

n,
D.

Lo
hs

e

H
34

.0
2

M
icr

od
ro

pl
et

im
pa

ct
on

su
pe

rh
ea

te
d

su
rfa

ce
s:

Va
po

rt
rig

ge
rs

sp
la

sh
in

g
T.

Tr
an

,Y
.T

ag
aw

a,
Y.

Xi
e,

C.
Su

n,
D.

Lo
hs

e

H
34

.0
3

Th
e

Ef
fe

ct
of

Di
st

ur
ba

nc
es

an
d

Su
rro

un
di

ng
Ai

ro
n

th
e

Dr
op

le
t

Im
pa

ct
Ph

en
om

en
a

A.
W

or
k,

Y.
Li

an
,

M
.S

us
sm

an

H
34

.0
4

Ho
w

dr
op

s
bo

un
ce

an
d

da
nc

e
on

ice
:t

he
ro

le
of

su
bl

im
at

in
g

su
rfa

ce
s

C.
An

to
ni

ni
,I

.B
er

na
go

zz
i,

S.
Ju

ng
,D

.P
ou

lik
ak

os
,M

.M
ar

en
go

H
34

.0
5

Q
ua

nt
ita

tiv
e

vis
ua

liz
at

io
n

of
dr

op
le

th
ot

-s
ur

fa
ce

in
te

ra
ct

io
n

N.
Er

ka
n,

K.
O

ka
m

ot
o

H
34

.0
6

Co
nt

rib
ut

io
n

of
en

ha
nc

ed
he

at
tra

ns
fe

ri
n

in
di

vid
ua

ld
ro

pl
et

im
pa

ct
ca

vit
ie

s
to

ov
er

al
lh

ea
tt

ra
ns

fe
r

in
sp

ra
y

co
ol

in
g

J.
Ku

hl
m

an
,N

.H
ille

n

H
35

.C
ha

os
,F

ra
ct

al
s,

an
d

D
yn

am
ic

al
S

ys
te

m
s

II:
A

na
ly

si
s,

P
re

di
ct

io
n,

an
d

C
on

tr
ol

Ro
om

:4
06

Ch
ai

r:
G

.H
al

le
r,

Ei
dg

en
os

sis
ch

e
Te

ch
ni

sc
he

Ho
ch

sc
hu

le
Zu

ric
h

H
35

.0
1

No
ve

ls
am

pl
in

g
st

ra
te

gi
es

fo
r

dy
na

m
ic

m
od

e
de

co
m

po
sit

io
n

J.
Tu

,
D.

Lu
ch

te
nb

ur
g,

C.
Ro

wl
ey

,S
.B

ru
nt

on
,

J.
Ku

tz

H
35

.0
2

Ef
fe

ct
s

of
sm

al
ln

oi
se

on
th

e
DM

D/
Ko

op
m

an
sp

ec
tru

m
S.

Ba
gh

er
i

H
35

.0
3

At
tra

ct
or

Id
en

tifi
ca

tio
n

fro
m

Em
pi

ric
al

Da
ta

Us
in

g
Di

ffu
sio

n-
M

ap
pe

d
De

lay
Co

or
di

na
te

s
Z.

G
re

gu
ric

Fe
re

nc
ek

,T
.B

er
ry,

T.
Sa

ue
r,

J.
Cr

es
sm

an

H
35

.0
4

No
nl

in
ea

ra
na

lys
is

of
po

lym
er

el
ec

tro
lyt

e
fu

el
ce

lld
yn

am
ics

wi
th

ca
th

od
e

tw
o-

ph
as

e
flo

w
M

.B
ur

kh
ol

de
r,

S.
Li

ts
te

r

H
35

.0
5

Is
Ch

ao
tic

Ad
ve

ct
io

n
In

he
re

nt
to

Po
ro

us
M

ed
ia

Fl
ow

?
D.

Le
st

er
,G

.M
et

ca
lfe

,M
.T

re
fry

H
35

.0
6

Co
lla

bo
ra

tiv
e

tra
ck

in
g

an
d

co
nt

ro
lin

tim
e-

de
pe

nd
en

ts
to

ch
as

tic
dy

na
m

ica
ls

ys
te

m
s

E.
Fo

rg
os

to
n,

A.
Hs

ie
h,

I.
Sc

hw
ar

tz
,P

.Y
ec

ko

H
36

.G
eo

ph
ys

ic
al

:
O

ce
an

og
ra

ph
ic

V
Ro

om
:4

07
Ch

ai
r:

R.
Ve

rz
icc

o,
U.

of
Ro

m
e,

To
r

Ve
rg

at
a

H
36

.0
1

Re
lev

an
cy

of
th

e
bu

oy
an

cy
Re

yn
ol

ds
nu

m
be

ri
n

st
ab

ly
st

ra
tifi

ed
tu

rb
ul

en
ce

B.
M

at
er

,
S.

Ve
na

ya
ga

m
oo

rth
y

H
36

.0
2

St
ab

ilit
y

of
Ba

ro
cli

ni
c

Vo
rti

ce
s

in
Ro

ta
tin

g
St

ra
tifi

ed
Fl

ow
s

M
.M

ah
di

ni
a,

P.
Ha

ss
an

za
de

h,
P.

M
ar

cu
s

H
36

.0
3

Fr
om

Ba
la

nc
ed

Ba
ro

tro
pi

c
an

d
Ba

ro
cli

ni
c

Sh
ea

rt
o

Tu
rb

ul
en

ce
in

Ro
ta

tin
g

an
d

St
ra

tifi
ed

Fl
ow

E.
Ar

ob
on

e,
S.

Sa
rk

ar

H
36

.0
4

Ef
fic

ie
nc

y
of

m
ixi

ng
by

he
at

in
g

or
co

ol
in

g
in

th
er

m
al

ly
st

ra
tifi

ed
no

nl
in

ea
rs

pi
n-

up
M

.B
ag

hd
as

ar
ia

n,
A.

Pa
ch

ec
o-

Ve
ga

,R
.V

er
zic

co
,

J.
Pa

ch
ec

o

H
36

.0
5

Tu
rb

ul
en

ce
St

at
ist

ics
in

th
e

In
ne

rP
ar

to
ft

he
Co

as
ta

lO
ce

an
Bo

tto
m

Bo
un

da
ry

La
ye

r
A.

Na
ya

k,
C.

Li
,B

.K
ia

ni
,J

.K
at

z

H
36

.0
6

Nu
m

er
ica

lS
im

ul
at

io
n

of
Bo

tto
m

Bo
un

da
ry

La
ye

rT
ur

bu
le

nc
e

un
de

ra
n

In
te

rn
al

So
lita

ry
W

av
e

of
De

pr
es

sio
n

T.
Sa

ka
i,

P.
Di

am
es

sis
,

G
.J

ac
ob

s



88

M
on

da
y

M
or

ni
ng

,2
5

N
ov

em
be

r
20

13

S
es

si
on

11
:4

8
12

:0
1

12
:1

4
12

:2
7

12
:4

0
H

1.
Je

ts
III

:R
ou

nd
,L

iq
ui

d
an

d
Im

pi
ng

in
g

Ro
om

:3
23

Ch
ai

r:
J.

J.
Fe

ng
,U

.o
fB

rit
ish

Co
lu

m
bi

a

H
1.

07
Su

rfa
ce

Pr
es

su
re

Fl
uc

tu
at

io
ns

Pr
od

uc
ed

by
an

Ax
isy

m
m

et
ric

Im
pi

ng
in

g
Je

t:
G

en
er

at
io

n
M

ec
ha

ni
sm

s
M

.A
l-A

we
ni

,A
.N

ag
ui

b

H
1.

08
Su

rfa
ce

Pr
es

su
re

Fl
uc

tu
at

io
ns

Pr
od

uc
ed

by
an

Ax
isy

m
m

et
ric

Im
pi

ng
in

g
Je

t:
Sp

at
io

-T
em

po
ra

l
Ch

ar
ac

te
ris

tic
s

A.
Na

gu
ib,

M
.A

l-A
we

ni

H
1.

09
Ef

fe
ct

s
of

de
ns

ity
,v

el
oc

ity
gr

ad
ie

nt
,a

nd
co

m
pr

es
sib

ilit
y

on
sid

e-
je

tf
or

m
at

io
n

in
ro

un
d

je
ts

wi
th

va
ria

bl
e

de
ns

ity
A.

M
ur

am
at

su

H
2.

P
ar

tic
le

-L
ad

en
Fl

ow
s

V:
D

N
S

an
d

N
on

-S
ph

er
ic

al
P

ar
tic

le
s

Ro
om

:3
24

Ch
ai

r:
I.

Ce
lik

,W
es

tV
irg

in
ia

U.

H
2.

07
O

n
th

e
co

m
pa

ct
io

n
of

fib
er

s
in

a
flo

w
an

d
th

e
fo

rm
at

io
n

of
se

a
ba

lls
P.

Le
G

al
,G

.V
er

hi
lle

H
2.

08
Ro

ta
tio

n
of

rig
id

fib
er

s
in

wa
ll

sh
ea

rt
ur

bu
le

nc
e

C.
M

ar
ch

io
li,

A.
So

ld
at

i

H
2.

09
Su

rfa
ce

sin
gu

la
rit

ie
s

of
na

no
ro

d
la

de
n

dr
op

le
ts

in
m

ag
ne

tic
fie

ld
K.

Ko
rn

ev
,A

.T
ok

ar
ev

,W
.L

ee

H
3.

M
ul

tip
ha

se
Fl

ow
s

V
Ro

om
:3

25
Ch

ai
r:

R.
Ho

ui
m

,U
.o

fM
ar

yla
nd

H
3.

07
Ti

m
e

re
so

lve
d

m
ea

su
re

m
en

ts
of

rig
id

fib
er

di
sp

er
sio

n
in

ne
ar

ho
m

og
en

eo
us

iso
tro

pi
c

tu
rb

ul
en

ce
L.

Sa
bb

an
,A

.C
oh

en
,R

.v
an

Ho
ut

H
3.

08
In

tri
ns

ic
ba

ck
flo

w
ne

ar
th

e
wa

ll
in

a
se

di
m

en
tin

g
su

sp
en

sio
n

of
fib

re
s

F.
Zh

an
g,

A.
Da

hl
kil

d,
F.

Lu
nd

el
l

H
3.

09
Fi

ne
St

ru
ct

ur
e

in
En

er
gy

Di
ss

ip
at

io
n

at
th

e
on

se
to

ft
ur

bu
le

nc
e

un
de

ro
sc

illa
to

ry
Fl

ow
R.

Du
tta

,
S.

Sa
jja

di

H
3.

10
De

ve
lo

pm
en

to
fi

te
ra

tiv
e

al
go

rit
hm

s
of

in
cr

ea
se

d
co

nv
er

ge
nc

e
an

d
ac

cu
ra

cy
fo

rm
ul

tip
ha

se
flo

w
sim

ul
at

io
n

M
.F

ila
to

v,
D.

M
ak

sim
ov

H
4.

S
ep

ar
at

ed
Fl

ow
s

II
-

W
ak

es
an

d
Fl

ow
s

pa
st

S
pe

ci
al

S
ur

fa
ce

s
Ro

om
:3

26
Ch

ai
r:

R.
Ba

ur
le

,N
AS

A
La

ng
le

y

H
4.

07
Fl

ow
ar

ou
nd

a
su

pe
rh

yd
ro

ph
ob

ic
cy

lin
de

r
J.

Sh
an

g,
B.

Ro
se

nb
er

g,
P.

De
we

y,
H.

St
on

e,
A.

Sm
its

H
4.

08
Fl

ow
ov

er
Ba

rn
ac

le
s–

Ch
ar

ac
te

riz
at

io
n

of
Ba

rn
ac

le
G

eo
m

et
ry

an
d

So
m

e
In

itia
l

Fl
ow

Ch
ar

ac
te

ris
tic

s
J.

Sa
di

qu
e,

X.
Ya

ng
,C

.M
en

ev
ea

u,
M

.S
ch

ul
tz

,
R.

M
itt

al

H
5.

C
FD

V
Ro

om
:3

27
Ch

ai
r:

T.
Dr

oz
da

,N
AS

A

H
5.

07
CF

D
m

et
ho

do
lo

gy
of

a
m

od
el

qu
ad

ro
to

r
B.

Su
na

n
H

5.
08

Us
in

g
Na

vie
r-S

to
ke

s
to

Ch
ar

ac
te

riz
e

Re
-E

nt
ry

of
M

icr
os

ca
le

Ve
hi

cle
s

S.
Th

iru
ve

nk
ad

am
,H

.B
en

H
5.

09
vo

n
Ne

um
an

n
St

ab
ilit

y
An

al
ys

is
of

Pr
es

su
re

-B
as

ed
Fo

rm
ul

at
io

n
of

1D
an

d
2D

Eu
le

r
Eq

ua
tio

ns
S.

Ko
na

ng
i,

U.
G

hi
a

H
6.

M
ic

ro
flu

id
s:

Fl
ui

di
c

D
ev

ic
es

I
Ro

om
:3

28
Ch

ai
r:

T.
Cu

ba
ud

,S
to

ny
Br

oo
k

U.

H
6.

07
To

wa
rd

s
2D

fie
ld

-fl
ow

fra
ct

io
na

tio
n

-V
ec

to
rs

ep
ar

at
io

n
ov

er
sla

nt
ed

op
en

ca
vit

ie
s

J.
Be

rn
at

e,
M

.Y
an

g,
H.

Zh
ao

,S
.R

isb
ud

,C
.P

au
l,

M
.D

al
la

s,
K.

Ko
ns

ta
nt

op
ou

lo
s,

G
.D

ra
ze

r,
E.

Sh
aq

fe
h

H
6.

08
La

rg
e

m
od

ul
at

io
n

of
lig

ht
be

am
s

by
su

rfa
ce

ac
ou

st
ic

wa
ve

s
B.

Ha
,K

.L
ee

,G
.D

es
tg

ee
r,

J.
Ju

ng
,

H.
Su

ng

LunchBreak,12:40–14:00

H
7.

M
ic

ro
flu

id
s:

In
te

rf
ac

es
an

d
W

et
tin

g
II

Ro
om

:3
29

Ch
ai

r:
L.

Ko
nd

ic,
Ne

w
Je

rs
ey

In
st

itu
te

of
Te

ch
no

lo
gy

H
7.

07
M

ol
ec

ul
ar

dy
na

m
ics

sim
ul

at
io

ns
of

di
sjo

in
in

g
pr

es
su

re
ef

fe
ct

s
in

ul
tra

-th
in

wa
te

rfi
lm

s
on

a
m

et
al

su
rfa

ce
H.

Hu
,Y

.S
un

H
7.

08
Co

m
pu

ta
tio

na
lm

od
el

lin
g

of
m

icr
ofl

ui
di

c
ca

pi
lla

ry
br

ea
ku

p
ph

en
om

en
a

Y.
Li

,J
.S

pr
itt

le
s,

J.
O

liv
er

H
7.

09
Co

m
pu

ta
tio

na
la

nd
ex

pe
rim

en
ta

lin
ve

st
ig

at
io

n
of

ca
pi

lla
ry

se
lf-

fo
cu

sin
g

in
a

m
icr

ofl
ui

di
c

sy
st

em
S.

Af
kh

am
i,

M
.H

ei
n,

R.
Se

em
an

n,
L.

Ko
nd

ic

H
8.

M
ag

ne
to

hy
dr

od
yn

am
ic

s
I

Ro
om

:3
30

Ch
ai

r:
O.

Zi
ka

no
v,

U.
of

M
ich

ig
an

H
8.

07
Fl

ow
ve

lo
cim

et
ry

fo
rw

ea
kly

co
nd

uc
tin

g
el

ec
tro

lyt
es

ba
se

d
on

hi
gh

re
so

lu
tio

n
Lo

re
nt

z
fo

rc
e

m
ea

su
re

m
en

t.
C.

Re
sa

gk
,R

.E
be

rt,
S.

Va
sil

ya
n,

A.
W

ie
de

rh
ol

d

H
9.

In
st

ab
ili

ty
:

In
te

rf
ac

ia
la

nd
Th

in
-F

ilm
IV

-E
la

st
ic

ity
an

d
S

ub
st

ra
te

s
Ro

om
:3

33
Ch

ai
r:

Y.
Yo

un
g,

Ne
w

Je
rs

ey
In

st
itu

te
of

Te
ch

no
lo

gy

H
9.

07
Ef

fe
ct

of
la

te
ra

lv
ib

ra
tio

ns
du

rin
g

co
nv

ec
tiv

e
de

po
sit

io
n

T.
M

ua
ng

na
po

h,
A.

W
el

do
n,

J.
G

ilc
hr

ist

H
9.

08
Fa

ra
da

y
in

st
ab

ilit
y

on
pa

tte
rn

ed
su

rfa
ce

s
J.

Fe
ng

,
G

.R
ub

in
st

ei
n,

I.
Ja

co
bi

,H
.S

to
ne

H
9.

09
Bo

tto
m

re
co

ns
tru

ct
io

n
in

po
we

r-l
aw

th
in

-fi
lm

flo
w

ov
er

to
po

gr
ap

hy
S.

Ch
ak

ra
bo

rty
,

U.
Ra

ng
an

at
ha

n



89

M
on

da
y

M
or

ni
ng

,2
5

N
ov

em
be

r
20

13

S
es

si
on

11
:4

8
12

:0
1

12
:1

4
12

:2
7

12
:4

0
H

10
.I

ns
ta

bi
lit

y:
W

ak
es

II
-

N
on

-C
yl

in
dr

ic
al

O
bj

ec
ts

an
d

W
in

d
Tu

nn
el

s
Ro

om
:3

34
Ch

ai
r:

T.
C.

Li
eu

we
n,

G
eo

rg
ia

In
st

itu
te

of
Te

ch
no

lo
gy

H
10

.0
7

Ex
pe

rim
en

ta
ls

tu
dy

of
th

e
in

te
ra

ct
io

n
be

tw
ee

n
th

e
ho

rs
es

ho
e

sy
st

em
an

d
th

e
vo

rte
x

sh
ed

di
ng

of
a

wa
ll-

m
ou

nt
ed

re
ct

an
gu

la
rc

yli
nd

er
M

.E
lH

as
sa

n,
R.

M
ar

tin
uz

zi

H
10

.0
8

Pa
th

in
st

ab
ilit

ie
s

of
he

av
y

bo
di

es
in

fre
e

fa
lli

n
a

vis
co

us
flu

id
:

wa
ke

dy
na

m
ics

vs
.a

er
od

yn
am

ic
ef

fe
ct

s
D.

Fa
br

e,
K.

Se
lva

m
,

J.
Tc

ho
uf

ag
,P

.A
ss

em
at

,J
.M

ag
na

ud
et

H
11

.B
ub

bl
es

V:
R

is
in

g
B

ub
bl

es
an

d
S

ur
fa

ce
In

te
ra

ct
io

n
Ro

om
:3

35
Ch

ai
r:

O.
K.

M
at

ar
,I

m
pe

ria
lC

ol
le

ge
of

Lo
nd

on

H
11

.0
7

O
n

th
e

th
ick

ne
ss

of
a

film
ge

ne
ra

te
d

du
rin

g
a

to
po

lo
gi

ca
l

re
ar

ra
ng

em
en

t
P.

Pe
tit

,J
.S

ei
we

rt,
I.

Ca
nt

at
,A

.B
ia

nc
e

H
11

.0
8

Fo
rm

at
io

n
of

G
as

Po
ck

et
s

in
a

Bo
un

da
ry

La
ye

rU
nd

er
Tu

rb
ul

en
t

Fo
rc

in
g

F.
Pe

re
ira

,D
.J

eo
n,

M
.G

ha
rib

H
11

.0
9

Vo
id

fra
ct

io
n

an
d

bu
bb

le
siz

e
in

a
sim

ul
at

ed
hy

dr
au

lic
ju

m
p

A.
W

itt
,

J.
G

ul
liv

er
,L

.S
he

n

H
12

.V
or

te
x

D
yn

am
ic

s
an

d
Vo

rt
ex

Fl
ow

s
V

I
Ro

om
:3

36
Ch

ai
r:

W
.I

rv
in

e,
U.

of
Ch

ica
go

H
12

.0
7

Th
e

Fa
rF

ie
ld

St
ru

ct
ur

e
of

a
Je

ti
n

Cr
os

s-
Fl

ow
N.

La
ni

tis
,

J.
Da

ws
on

H
12

.0
8

Nu
m

er
ica

ls
im

ul
at

io
n

of
a

sp
an

wi
se

vo
rte

x
in

a
tid

al
in

du
ce

d
flo

w
E.

Lo
pe

z-
Sa

nc
he

z,
G

.R
ui

z-
Ch

av
ar

ria

H
12

.0
9

O
n

Cl
ar

ify
in

g
th

e
M

ec
ha

ni
sm

s
fo

rP
er

sis
te

nt
As

ym
m

et
rie

s
in

Ad
ve

ct
in

g
Vo

rti
ca

l
M

ot
io

ns
J.

El
sn

ab
,H

.U
iA

in
,

J.
Kl

ew
ick

i

H
13

.G
ra

nu
la

r
Fl

ow
s

II:
A

pp
lic

at
io

ns
Ro

om
:3

01
Ch

ai
r:

N.
Po

hl
m

an
,N

or
th

er
n

Illi
no

is
U.

H
13

.0
7

Co
lla

ps
in

g
gr

an
ul

ar
be

ds
:

Th
e

ro
le

of
in

te
rs

tit
ia

la
ir

D.
va

n
de

r
M

ee
r,

C.
G

ja
lte

m
a,

T.
Ho

m
an

H
13

.0
8

Av
al

an
ch

e
to

Co
nt

in
uo

us
flo

w
tra

ns
itio

n
in

we
ta

nd
co

he
siv

e
gr

an
ul

ar
m

ed
ia

A.
O

rp
e,

S.
Ba

su
,

P.
Do

sh
i

H
13

.0
9

M
ea

n
fie

ld
s

an
d

ve
lo

cit
y

di
st

rib
ut

io
n

fu
nc

tio
ns

in
di

lu
te

gr
an

ul
ar

Po
ise

ui
lle

flo
w

D.
Sh

iva
nn

a,
M

.A
la

m

H
14

.E
xp

er
im

en
ta

l
Te

ch
ni

qu
es

V:
Tw

o-
P

ha
se

/A
bl

at
io

n
Ro

om
:3

02
Ch

ai
r:

D.
G

.B
oh

l,
Cl

ar
ks

on
U.

H
14

.0
7

W
al

lS
he

ar
St

re
ss

in
O

sc
illa

tin
g

Ch
an

ne
lF

lo
w

Us
in

g
Pa

rti
cle

Im
ag

e
Ve

lo
cim

et
ry

B.
La

nc
e,

J.
Ro

be
rts

,B
.S

m
ith

,S
.K

ea
rn

ey

H
14

.0
8

Th
e

ga
s

ge
ne

ra
tio

n
m

ea
su

re
m

en
ta

th
ig

h
el

ec
tri

c
file

d
in

el
ec

tro
kin

et
ic

de
vic

es
M

.T
aw

fik
,

T.
Ha

ns
en

,F
.D

ie
z

H
14

.0
9

M
ec

ha
ni

sm
s

an
d

m
et

ho
ds

fo
rb

io
fo

ul
in

g
pr

ev
en

tio
n

via
ae

ra
tio

n
N.

Di
ck

en
so

n,
C.

He
no

ch
,J

.B
el

de
n

H
14

.1
0

O
pt

ica
ls

en
so

rf
or

de
te

ct
io

n
of

su
pe

rc
av

ity
-b

od
y

co
nt

ac
tl

oc
at

io
n

J.
Be

ld
en

,M
.J

an
dr

on
,T

.T
ru

sc
ot

t

H
16

.R
ea

ct
in

g
Fl

ow
s

V:
K

in
et

ic
s

Ro
om

:3
04

Ch
ai

r:
V.

Ra
m

an
,U

.o
fT

ex
as

at
Au

st
in

LunchBreak,12:40–14:00

H
17

.B
io

flu
id

s:
Lo

co
m

ot
io

n
V

I-
S

w
im

m
in

g
an

d
Fl

ap
pi

ng
M

od
el

s
Ro

om
:3

05
Ch

ai
r:

O.
Cu

re
t,

Fl
or

id
a

At
la

nt
ic

U.

H
17

.0
7

Sy
m

m
et

ry
br

ea
kin

g
of

rig
id

/fl
ex

ib
le

pl
at

es
in

bl
uf

fb
od

y
wa

ke
s

ge
ne

ra
te

s
ro

ta
tio

n
an

d
dr

ift
N.

Br
os

se
,

U.
La

cis
,F

.L
un

de
ll,

S.
Ba

gh
er

i,
F.

In
gr

em
ea

u,
H.

Ke
lla

y,
A.

M
az

zin
o

H
17

.0
8

O
n

th
e

ro
le

of
re

du
ct

io
n

by
sy

m
m

et
ry

in
un

de
rs

ta
nd

in
g

sw
im

m
in

g
at

m
id

-R
ey

no
ld

s
H.

Ja
co

bs

H
17

.0
9

Ef
fic

ie
nt

kin
em

at
ics

fo
r

je
t-p

ro
pe

lle
d

sw
im

m
in

g
S.

Al
be

n,
L.

M
ille

r,
J.

Pe
ng

H
18

.B
io

flu
id

s:
G

en
er

al
IV

-
P

la
nt

B
io

m
ec

ha
ni

cs
Ro

om
:3

06
/3

07
Ch

ai
r:

L.
M

ille
r,

U.
of

No
rth

Ca
ro

lin
a

H
18

.0
7

Ph
ys

ico
ch

em
ica

l
hy

dr
od

yn
am

ics
of

po
ro

us
st

ru
ct

ur
es

in
va

sc
ul

ar
pl

an
ts

J.
Ry

u,
S.

Ah
n,

S.
Ki

m
,T

.K
im

,S
.L

ee

H
19

.B
io

flu
id

s:
C

el
lu

la
r

III
-

C
om

pu
ta

tio
na

lS
tu

di
es

on
M

ec
ha

ni
ca

lP
ro

pe
rt

ie
s

of
C

el
lu

la
r

Fl
ow

s
Ro

om
:3

10
/3

11
Ch

ai
r:

J.
Fr

eu
nd

,U
.o

fI
llin

oi
s

H
19

.0
7

Ca
pt

ur
in

g
m

ec
ha

ni
ca

l
pr

op
er

tie
s

of
bi

ol
og

ica
lc

el
ls

us
in

g
co

ar
se

-g
ra

in
ed

m
od

el
in

g
W

.M
ao

,
M

.C
ha

ng
,A

.A
lex

ee
v

H
19

.0
8

Ef
fe

ct
of

cy
to

sk
el

et
on

st
re

ss
-fr

ee
st

at
e

on
re

d
bl

oo
d

ce
ll

re
sp

on
se

s
in

lo
w

sh
ea

rr
at

e
flo

ws
Q

.Z
hu

,Z
.P

en
g,

A.
M

as
ha

ye
kh

H
19

.0
9

No
nl

in
ea

rR
es

po
ns

e
of

Bi
o-

Po
lym

er
s

Su
bj

ec
tt

o
St

re
tc

hi
ng

Fl
ow

wi
th

Th
er

m
al

No
ise

M
.D

en
g,

L.
G

rin
be

rg
,B

.C
as

we
ll,

G
.K

ar
ni

ad
ak

is



90

M
on

da
y

M
or

ni
ng

,2
5

N
ov

em
be

r
20

13

S
es

si
on

11
:4

8
12

:0
1

12
:1

4
12

:2
7

12
:4

0
H

20
.D

FD
/G

P
C

M
in

is
ym

po
si

um
:

G
lo

ba
l

C
lim

at
e

M
od

el
s:

D
yn

am
ic

al
C

or
es

,S
tr

en
gt

hs
an

d
W

ea
kn

es
se

s
Ro

om
:3

15
Ch

ai
r:

J.
Br

as
se

ur
,P

en
ns

ylv
an

ia
St

at
e

U.
;B

ra
d

M
ar

st
on

,B
ro

wn
Un

ive
rs

ity
,

Jo
hn

W
et

tla
uf

er
,Y

al
e

Un
ive

rs
ity

H
20

.0
4

In
te

rc
om

pa
ris

on
of

G
en

er
al

Ci
rc

ul
at

io
n

M
od

el
s

fo
rH

ot
Ex

tra
so

la
r

Pl
an

et
At

m
os

ph
er

es
J.

Ch
o

H
20

.0
5

Ex
pl

or
in

g
ef

fe
ct

s
of

di
ffe

re
nt

dy
na

m
ica

lc
or

es
in

gl
ob

al
cli

m
at

e
m

od
el

s
on

re
gi

on
al

pr
ed

ict
io

ns
C.

Fo
re

st

H
21

.T
ur

bu
le

nc
e:

S
im

ul
at

io
ns

IV
-D

N
S

A
pp

lic
at

io
n

Ro
om

:3
16

Ch
ai

r:
A.

Ch
an

dy
,U

.o
fA

kr
on

H
21

.0
7

Di
re

ct
nu

m
er

ica
ls

im
ul

at
io

n
of

tu
rb

ul
en

ce
in

a
be

nt
pi

pe
P.

Sc
hl

at
te

r,
A.

No
or

an
i

H
21

.0
8

En
st

ro
ph

y
al

on
g

pa
rti

cle
tra

je
ct

or
ie

s
th

ro
ug

h
vo

rte
x

clu
st

er
s

in
DN

S
of

tu
rb

ul
en

tc
ha

nn
el

flo
w

J.
Ha

ck
l,

J.
Jim

en
ez

H
22

.T
ur

bu
le

nt
M

ix
in

g
II

Ro
om

:3
17

Ch
ai

r:
M

.K
im

be
r,

U.
of

Pi
tts

bu
rg

h

H
22

.0
7

Tu
rb

ul
en

tv
el

oc
ity

an
d

co
nc

en
tra

tio
n

m
ea

su
re

m
en

ts
in

a
m

ac
ro

-s
ca

le
m

ul
ti-

in
le

tv
or

te
x

na
no

pr
ec

ip
ita

tio
n

re
ac

to
r

Z.
Li

u,
R.

Fo
x,

J.
Hi

ll,
M

.O
lse

n

H
22

.0
8

Ch
ar

ac
te

riz
at

io
n

of
th

e
Fl

ow
Fi

el
d

O
ve

ra
n

Ab
la

tiv
e

Su
rfa

ce
M

.A
lla

rd
,C

.W
hi

te
,Y

.D
ub

ie
f

H
22

.0
9

Tu
rb

ul
en

td
isp

er
siv

ity
un

de
r

co
nd

itio
ns

re
lev

an
tt

o
ai

rb
or

ne
di

se
as

e
tra

ns
m

iss
io

n
be

tw
ee

n
la

bo
ra

to
ry

an
im

al
s

S.
Ha

llo
ra

n,
W

.R
ist

en
pa

rt

H
23

.D
FD

M
in

is
ym

po
si

um
:

Fr
on

tie
rs

in
C

om
bu

st
io

n
P

hy
si

cs
I

Ro
om

:3
18

Ch
ai

r:
F.

W
illi

am
s,

U.
of

Ca
lifo

rn
ia

-
Sa

n
Di

eg
o

H
23

.0
4

M
od

el
in

g
In

te
ra

ct
io

ns
Am

on
g

Tu
rb

ul
en

ce
,G

as
-P

ha
se

Ch
em

ist
ry

,
So

ot
an

d
Ra

di
at

io
n

Us
in

g
Tr

an
sp

or
te

d
PD

F
M

et
ho

ds
D.

Ha
wo

rth
H

23
.0

5
In

ve
st

ig
at

io
n

of
tu

rb
ul

en
ts

ph
er

ica
lfl

am
es

N.
Sw

am
in

at
ha

n

H
24

.A
er

od
yn

am
ic

s
III

Ro
om

:3
19

Ch
ai

r:
J.

An
irb

an
,P

itt
sb

ur
gh

Su
pe

rc
om

pu
tin

g
Ce

nt
er

H
24

.0
7

Fl
ex

ib
le

bo
dy

wi
th

dr
ag

in
de

pe
nd

en
to

ft
he

flo
w

ve
lo

cit
y

T.
Ba

ro
is,

E.
de

La
ng

re

H
24

.0
8

La
rg

e-
ed

dy
sim

ul
at

io
ns

of
th

e
Li

llg
ru

nd
wi

nd
fa

rm
K.

Ni
lss

on
,

S.
Br

et
on

,S
.I

va
ne

ll,
D.

He
nn

in
gs

on

H
24

.0
9

Ex
pe

rim
en

ta
ls

tu
dy

on
in

flu
en

ce
of

pi
tc

h
m

ot
io

n
on

th
e

wa
ke

of
a

flo
at

in
g

wi
nd

tu
rb

in
e

m
od

el
S.

Ro
ck

el
,R

.C
al

,J
.P

ei
nk

e,
M

.H
oe

llin
g

H
24

.1
0

Sp
an

ef
fic

ie
nc

y
of

wi
ng

s
wi

th
le

ad
in

g
ed

ge
pr

ot
ub

er
an

ce
s

D.
Cu

st
od

io,
C.

He
no

ch
,H

.J
oh

ar
i

H
25

.F
lo

w
C

on
tr

ol
V:

In
je

ct
io

n/
S

uc
tio

n
Ro

om
:3

20
Ch

ai
r:

M
.A

m
ita

y,
Re

ns
se

la
er

Po
lyt

ec
hn

ic
In

st
itu

te

H
25

.0
7

Dy
na

m
ic

St
al

lo
fF

in
ite

Sp
an

Bl
ad

es
an

d
its

Co
nt

ro
l

K.
Ta

ylo
r,

C.
Le

on
g,

M
.A

m
ita

y

H
25

.0
8

Ac
tiv

e
Fl

ow
Co

nt
ro

lo
fa

Tr
an

so
ni

c
Sh

oc
k

ov
er

Cu
rv

ed
Su

rfa
ce

s
A.

G
iss

en
,B

.V
uk

as
in

ov
ic,

A.
G

le
ze

r,
S.

G
og

in
en

i

H
25

.0
9

3-
D

Se
pa

ra
tio

n
Co

nt
ro

lu
sin

g
Sp

at
ia

lly
-C

om
pa

ct
,P

ul
se

d
Ac

tu
at

io
n

G
.W

oo
,A

.G
le

ze
r

LunchBreak,12:40–14:00

H
26

.R
ea

ct
in

g
Fl

ow
s

V
I:

P
re

m
ix

ed
Ro

om
:3

21
Ch

ai
r:

M
.S

ot
er

io
u,

Un
ite

d
Te

ch
no

lo
gi

es
Re

se
ar

ch
Ce

nt
er

H
26

.0
7

Nu
m

er
ica

lfo
rc

in
g

of
an

M
-fl

am
e:

lin
ea

ra
na

lys
is

M
.B

la
nc

ha
rd

,P
.S

ch
m

id
,D

.S
ip

p,
T.

Sc
hu

lle
r,

S.
Ca

nd
el

H
26

.0
8

Fl
am

e
Th

ick
ne

ss
an

d
Co

nd
itio

na
lS

ca
la

rD
iss

ip
at

io
n

Ra
te

in
a

Pr
em

ixe
d

Te
m

po
ra

lT
ur

bu
le

nt
Re

ac
tin

g
Je

t
S.

Ch
au

dh
ur

i,
H.

Ko
lla

,
E.

Ha
wk

es
,J

.C
he

n,
C.

La
w

H
28

.W
av

es
III

Ro
om

:S
pi

rit
of

Pi
tts

bu
rg

h
Ba

llr
oo

m
B/

C
Ch

ai
r:

R.
Al

am
,U

.o
fC

al
ifo

rn
ia

,
Be

rk
el

ey

H
28

.0
7

In
te

ra
ct

io
ns

be
tw

ee
n

ca
pi

lla
ry

wa
ve

tu
rb

ul
en

ce
an

d
hy

dr
od

yn
am

ics
tu

rb
ul

en
ce

M
.B

er
ha

nu
,L

.G
or

di
llo

,T
.J

am
in

,
E.

Fa
lco

n

H
28

.0
8

O
n

th
e

un
st

ea
dy

gr
av

ity
-c

ap
illa

ry
wa

ve
pa

tte
rn

fo
un

d
be

hi
nd

a
slo

w
m

ov
in

g
lo

ca
liz

ed
pr

es
su

re
di

st
rib

ut
io

n
N.

M
as

na
di

,
J.

Du
nc

an

H
28

.0
9

3D
So

lito
ns

of
Ca

pi
lla

ry
-G

ra
vit

y
an

d
Fl

ex
ur

al
-G

ra
vit

y
W

av
es

R.
Al

am

H
28

.1
0

Ca
pi

lla
ry

G
ra

vit
y

W
av

es
ov

er
an

O
bs

tru
ct

io
n

-F
or

ce
d

G
en

er
al

ize
d

Kd
V

eq
ua

tio
n

J.
Ch

oi
,S

.W
ha

ng
,

S.
Su

n

H
30

.C
om

pr
es

si
bl

e
Fl

ow
s

I:
D

N
S

Ro
om

:4
08

Ch
ai

r:
T.

O
liv

er
,U

.o
fT

ex
as

at
Au

st
in

H
30

.0
7

Di
re

ct
Nu

m
er

ica
lS

im
ul

at
io

n
of

a
Co

m
pr

es
sib

le
Re

ac
tin

g
Bo

un
da

ry
La

ye
ru

sin
g

a
Te

m
po

ra
lS

lo
w

G
ro

wt
h

Ho
m

og
en

iza
tio

n
V.

To
pa

lia
n,

T.
O

liv
er

,
R.

Ul
er

ich
,R

.M
os

er



91

M
on

da
y

M
or

ni
ng

,2
5

N
ov

em
be

r
20

13

S
es

si
on

11
:4

8
12

:0
1

12
:1

4
12

:2
7

12
:4

0
H

31
.P

or
ou

s
M

ed
ia

Fl
ow

s
V

I:
Im

bi
bi

tio
n

an
d

In
je

ct
io

n
Ro

om
:4

02
Ch

ai
r:

C.
H.

Hi
dr

ov
o,

U.
of

Te
xa

s
at

Au
st

in

H
31

.0
7

Po
re

-s
ca

le
m

od
el

in
g

of
Ca

pi
lla

ry
Pe

ne
tra

tio
n

of
W

et
tin

g
Li

qu
id

in
to

3D
Fi

br
ou

s
M

ed
ia

:A
Cr

itic
al

Ex
am

in
at

io
n

of
Eq

ui
va

le
nt

Ca
pi

lla
ry

Co
nc

ep
t

N.
Pa

la
ku

rth
i,

U.
G

hi
a,

K.
Co

m
er

H
31

.0
8

O
pt

im
iza

tio
n

of
M

icr
op

illa
r

Ar
ra

ys
fo

rH
ea

tP
ip

e
Ap

pl
ica

tio
ns

R.
Ha

le
,C

.H
id

ro
vo

H
32

.V
is

co
us

Fl
ow

s
II:

Fl
ow

s
in

V
is

co
us

Fl
ui

ds
Ro

om
:4

03
Ch

ai
r:

D.
Sa

in
till

an
,U

.o
fI

llin
oi

s
at

Ur
ba

na
-C

ha
m

pa
ig

n

H
32

.0
7

Q
ua

nt
ita

tiv
e

Vi
sc

os
ity

Fi
el

d
M

ea
su

re
m

en
td

ur
in

g
Vi

sc
ou

s
Fi

ng
er

in
g

by
Im

ag
in

g
Fl

uo
re

sc
en

ce
fro

m
a

Vi
sc

os
ity

-S
en

sit
ive

M
ol

ec
ul

ar
Pr

ob
e

B.
Di

ce
,M

.R
aw

at
,S

.S
te

wa
rt,

P.
Bu

nt
on

,F
.B

ra
u,

A.
De

W
it,

J.
Po

jm
an

H
32

.0
8

Lo
w

Re
yn

ol
ds

nu
m

be
r

hy
dr

od
yn

am
ics

of
m

icr
os

tru
ct

ur
ed

op
tic

al
fib

er
fa

br
ica

tio
n

P.
Bu

ch
ak

,
D.

Cr
ow

dy
,Y

.S
to

ke
s

H
32

.0
9

M
icr

os
tru

ct
ur

ed
op

tic
al

fib
re

s:
ho

w
do

ph
ys

ica
lp

ar
am

et
er

s
in

flu
en

ce
th

e
fin

al
ge

om
et

ry
?

Y.
St

ok
es

,P
.B

uc
ha

k,
D.

Cr
ow

dy

H
33

.D
ro

ps
IX

:E
va

po
ra

tin
g

S
es

si
le

D
ro

ps
Ro

om
:4

04
Ch

ai
r:

P.
Ka

ve
hp

ou
r,

U.
of

Ca
lifo

rn
ia

,
Lo

s
An

ge
le

s

H
33

.0
7

Ap
pr

ox
im

at
e

an
al

yt
ica

l
de

sc
rip

tio
ns

of
th

e
st

at
io

na
ry

sin
gl

e-
vo

rte
x

M
ar

an
go

ni
co

nv
ec

tio
n

in
sid

e
an

ev
ap

or
at

in
g

se
ss

ile
dr

op
le

to
f

ca
pi

lla
ry

siz
e

L.
Ba

ra
sh

H
33

.0
8

Th
e

ef
fe

ct
of

va
po

rd
iff

us
io

n
on

th
e

ev
ap

or
at

io
n

of
a

se
ss

ile
dr

op
le

t
on

a
he

at
ed

su
bs

tra
te

M
.J

ut
ley

,
V.

Aj
ae

v

H
33

.0
9

Ho
w

gr
av

ity
in

flu
en

ce
s

hy
dr

ot
he

rm
al

wa
ve

s
in

al
co

ho
ls

es
sil

e
dr

op
le

ts
F.

Ca
rle

,D
.B

ru
tin

H
34

.D
ro

ps
X

:S
pl

as
hi

ng
on

H
ea

te
d

S
ur

fa
ce

s
Ro

om
:4

05
Ch

ai
r:

V.
Aj

ae
v,

So
ut

he
rn

M
et

ho
di

st
U.

H
34

.0
7

Dr
op

wi
se

Co
nd

en
sa

tio
n

on
a

Ra
di

al
G

ra
di

en
tS

ur
fa

ce
A.

M
ac

ne
r,

S.
Da

ni
el

,P
.S

te
en

H
35

.C
ha

os
,F

ra
ct

al
s,

an
d

D
yn

am
ic

al
S

ys
te

m
s

II:
A

na
ly

si
s,

P
re

di
ct

io
n,

an
d

C
on

tr
ol

Ro
om

:4
06

Ch
ai

r:
G

.H
al

le
r,

Ei
dg

en
os

sis
ch

e
Te

ch
ni

sc
he

Ho
ch

sc
hu

le
Zu

ric
h

H
35

.0
7

No
nl

in
ea

rd
yn

am
ic

es
tim

at
io

n
wi

th
sp

ar
se

se
ns

or
s

S.
Br

un
to

n,
J.

Tu
,N

.K
ut

z

H
35

.0
8

Un
de

rs
ta

nd
in

g
th

e
ev

ol
ut

io
n

of
co

m
pl

ex
m

ul
tis

ca
le

sy
st

em
s:

Dy
na

m
ic

re
no

rm
al

iza
tio

n,
no

n-
eq

ui
lib

riu
m

en
tro

py
an

d
st

oc
ha

st
ici

ty
M

.P
ra

da
s,

M
.S

ch
m

uc
k,

G
.P

av
lio

tis
,S

.K
al

lia
da

sis

H
35

.0
9

Se
m

i-a
ut

om
at

ic
re

du
ce

d
or

de
rm

od
el

s
fro

m
ex

pe
rt-

de
fin

ed
tra

ns
ie

nt
s

A.
Cl

as
s,

D.
Pr

ill

H
35

.1
0

Cl
us

te
r-b

as
ed

re
du

ce
d-

or
de

r
m

od
el

lin
g

of
a

m
ixi

ng
lay

er
E.

Ka
ise

r,
B.

No
ac

k,
L.

Co
rd

ie
r,

A.
Sp

oh
n,

M
.S

eg
on

d,
M

.A
be

l,
G

.D
av

ille
r,

R.
Ni

ve
n

LunchBreak,12:40–14:00

H
36

.G
eo

ph
ys

ic
al

:
O

ce
an

og
ra

ph
ic

V
Ro

om
:4

07
Ch

ai
r:

R.
Ve

rz
icc

o,
U.

of
Ro

m
e,

To
r

Ve
rg

at
a

H
36

.0
7

Tw
o-

di
m

en
sio

na
lir

ro
ta

tio
na

l
no

nl
in

ea
rfl

ow
ov

er
ar

bi
tra

ry
bo

tto
m

to
po

gr
ap

hy
in

a
Ch

an
ne

l
S.

Pa
nd

a,
S.

M
ar

th
a,

A.
Ch

ak
ra

ba
rti



92



93

M
on

da
y

A
ft

er
no

on
,2

5
N

ov
em

be
r

20
13

In
vi

te
d

S
es

si
on

J2
7

14
:0

0
–

14
:3

5,
Sp

iri
to

fP
itt

sb
ur

gh
Ba

llr
oo

m
A

Ch
ai

r:
M

or
te

za
G

ha
rib

,C
al

ifo
rn

ia
In

st
itu

te
of

Te
ch

no
lo

gy
Do

Sw
im

m
in

g
An

im
al

s
M

ix
Th

e
O

ce
an

?
Jo

hn
Da

bi
ri,

Ca
lifo

rn
ia

In
st

itu
te

of
Te

ch
no

lo
gy

In
vi

te
d

S
es

si
on

J2
8

14
:0

0
–

14
:3

5,
Sp

iri
to

fP
itt

sb
ur

gh
Ba

llr
oo

m
B/

C
Ch

ai
r:

Fo
rm

an
W

illi
am

s,
Un

ive
rs

ity
of

Ca
lifo

rn
ia

,S
an

Di
eg

o
Dy

na
m

ics
O

fT
ra

ns
ie

nt
Li

qu
id

In
je

ct
io

n
W

illi
am

Si
rig

na
no

,U
ni

ve
rs

ity
of

Ca
lifo

rn
ia

,I
rv

in
e

M
in

iB
re

ak
,1

4:
35

–
14

:4
0

In
vi

te
d

S
es

si
on

K
27

14
:4

0
–

15
:1

5,
Sp

iri
to

fP
itt

sb
ur

gh
Ba

llr
oo

m
A

Ch
ai

r:
G

eo
rg

e
Ho

m
sy

,U
ni

ve
rs

ity
of

Ca
lifo

rn
ia

,S
an

ta
Ba

rb
ar

a
Po

ro
us

-m
ed

iu
m

Co
nv

ec
tio

n:
Ne

w
Pr

ob
le

m
s

Fr
om

CO
2

Se
qu

es
tra

tio
n

Jo
hn

Li
st

er
,U

ni
ve

rs
ity

of
Ca

m
br

id
ge

In
vi

te
d

S
es

si
on

K
28

14
:4

0
–

15
:1

5,
Sp

iri
to

fP
itt

sb
ur

gh
Ba

llr
oo

m
B/

C
Ch

ai
r:

G
ar

et
h

H.
M

cK
in

le
y,

M
as

sa
ch

us
et

ts
In

st
itu

te
of

Te
ch

no
lo

gy
Dr

ag
Re

du
ct

io
n

An
d

Th
e

Dy
na

m
ics

O
fT

ur
bu

le
nc

e
In

Si
m

pl
e

An
d

Co
m

pl
ex

Fl
ui

ds
M

ich
ae

lG
ra

ha
m

,U
ni

ve
rs

ity
of

W
isc

on
sin

-M
ad

iso
n

R
ef

re
sh

m
en

tB
re

ak
,1

5:
15

–
15

:3
5



94

M
on

da
y

A
ft

er
no

on
,2

5
N

ov
em

be
r

20
13

S
es

si
on

15
:3

5
15

:4
8

16
:0

1
16

:1
4

16
:2

7
16

:4
0

L1
.G

eo
ph

ys
ic

al
:

O
ce

an
og

ra
ph

ic
V

I
Ro

om
:3

23
Ch

ai
r:

P.
Le

G
al

,A
ix

M
ar

se
ille

U.

L1
.0

1
Br

ea
kin

g
of

th
e

in
te

rn
al

tid
e

K.
He

lfr
ich

,R
.G

rim
sh

aw
,E

.J
oh

ns
on

L1
.0

2
Fr

om
we

ak
to

st
ro

ng
tu

rb
ul

en
ce

:a
tra

ve
lin

g
wa

ve
to

ur
F.

Fe
de

le

L1
.0

3
La

rg
e

ov
er

tu
rn

s
at

a
m

od
el

Lu
zo

n
St

ra
it

to
po

gr
ap

hy
:a

n
ap

pl
ica

tio
n

of
th

e
Im

m
er

se
d

Bo
un

da
ry

M
et

ho
d

N.
Ra

pa
ka

,S
.S

ar
ka

r

L1
.0

4
Re

sp
on

se
of

O
ce

an
Ci

rc
ul

at
io

n
to

Di
ffe

re
nt

W
in

d
Fo

rc
in

g
in

Pu
er

to
Ri

co
an

d
US

Vi
rg

in
Is

la
nd

s
M

.S
ol

an
o,

E.
G

ar
cia

,S
.L

eo
na

rd
i,

M
.C

an
al

s,
J.

Ca
pe

lla

L1
.0

5
Re

la
tio

n
of

La
gr

ag
ia

n
st

ru
ct

ur
es

an
d

dr
ift

er
dy

na
m

ics
in

th
e

G
ul

fo
fM

ex
ico

C.
M

en
do

za
,

A.
M

an
ch

o,
S.

W
ig

gi
ns

L1
.0

6
Th

e
In

st
ab

ilit
y

of
Di

ffu
siv

e
Co

nv
ec

tio
n

an
d

Its
Im

pl
ica

tio
n

fo
rt

he
Th

er
m

oh
al

in
e

St
ai

rc
as

es
in

th
e

De
ep

Ar
ct

ic
O

ce
an

S.
Zh

ou
,L

.Q
u,

Y.
Lu

,
X.

So
ng

L2
.C

on
ve

ct
io

n
an

d
B

uo
ya

nc
y-

D
ri

ve
n

Fl
ow

s
V:

B
in

ar
y

S
ys

te
m

s
an

d
S

tr
at

ifi
ed

Fl
ow

s
Ro

om
:3

24
Ch

ai
r:

E.
Kn

ob
lo

ch
,U

.o
fC

al
ifo

rn
ia

,
Be

rk
el

ey

L2
.0

1
Th

er
m

al
St

ra
tifi

ca
tio

n
by

St
ea

m
Co

nd
en

sa
tio

n
of

RC
IC

in
Su

pp
re

ss
io

n
Po

ol
K.

O
ka

m
ot

o,
D.

So
ng

,N
.E

rk
an

L2
.0

2
Ch

em
ica

lc
on

tro
lo

f
hy

dr
od

yn
am

ic
in

st
ab

ilit
ie

s
in

pa
rti

al
ly

m
isc

ib
le

tw
o-

lay
er

sy
st

em
s

A.
De

W
it,

L.
Ri

ol
fo,

L.
Le

m
ai

gr
e,

F.
Ro

ss
i,

M
.R

us
tic

i,
M

.B
ud

ro
ni

L2
.0

3
Co

nv
ec

tiv
e

di
ss

ol
ut

io
n

of
ca

rb
on

di
ox

id
e

in
sa

lte
d

wa
te

r:
lin

ea
r

st
ab

ilit
y

an
al

ys
is

an
d

ef
fe

ct
of

co
nt

ro
l

pa
ra

m
et

er
s

V.
Lo

od
ts

,L
.R

on
gy

,A
.D

e
W

it

L2
.0

4
Co

nv
ec

tio
n

in
bi

na
ry

flu
id

s
wi

th
ph

as
e

ch
an

ge
:s

ol
ut

oc
ap

illa
rit

y,
th

er
m

oc
ap

illa
rit

y
an

d
bu

oy
an

cy
Y.

Li
,

M
.Y

od
a

L2
.0

5
Co

m
po

sit
io

na
lt

ra
ns

po
rt

in
so

lid
ify

in
g

aq
ue

ou
s

bi
na

ry
so

lu
tio

n
J.

Zh
on

g,
Z.

Yi
n,

Q
.X

ue
,J

.W
et

tla
uf

er

L2
.0

6
Co

llid
in

g
Co

nv
ec

to
ns

E.
Kn

ob
lo

ch
,I

.M
er

ca
de

r,
O.

Ba
tis

te
,

A.
Al

on
so

L3
.M

ul
tip

ha
se

Fl
ow

s
V

I
Ro

om
:3

25
Ch

ai
r:

I.
Za

dr
az

il,
Im

pe
ria

lC
ol

le
ge

Lo
nd

on

L3
.0

1
Nu

m
er

ica
la

nd
ex

pe
rim

en
ta

l
st

ud
y

of
di

st
ur

ba
nc

e
wa

ve
de

ve
lo

pm
en

ti
n

ve
rti

ca
lt

wo
-p

ha
se

an
nu

la
rfl

ow
G

.H
ew

itt
,J

.Y
an

g,
Y.

Zh
ao

,C
.M

ar
kid

es
,O

.M
at

ar

L3
.0

2
Th

e
ef

fe
ct

of
su

rfa
ct

an
to

n
st

ra
tifi

ed
an

d
st

ra
tif

yin
g

ga
s-

liq
ui

d
flo

ws
B.

He
ile

s,
I.

Za
dr

az
il,

O.
M

at
ar

L3
.0

3
Q

ua
nt

ita
tiv

e
co

ns
id

er
at

io
n

of
flo

w
st

ru
ct

ur
es

(b
ub

bl
e

sw
ar

m
s

an
d

liq
ui

d
m

ot
io

n)
an

d
di

ss
ol

ve
d

CO
2

co
nc

en
tra

tio
n

tra
ns

po
rta

tio
n,

in
a

bu
bb

ly
flo

w
D.

Sh
in

oh
ar

a,
T.

Sa
ito

L3
.0

4
Th

e
An

nu
la

rT
wo

-p
ha

se
Fl

ow
on

Ro
d

Bu
nd

le
:T

he
Ef

fe
ct

s
of

Sp
ac

er
s

T.
Ku

nu
gi

,S
.P

ha
m

,Z
.K

aw
ar

a,
T.

Yo
ko

m
in

e

L3
.0

5
Tw

o-
Ph

as
e

La
tti

ce
Bo

ltz
m

an
n

M
od

el
in

g
of

Bo
ilin

g
Ph

en
om

en
a

M
.M

oh
am

m
ad

iS
ha

d,
T.

Le
e,

M
.K

aw
aj

i

L3
.0

6
Sl

ug
fro

nt
ga

s
en

tra
in

m
en

ti
n

ga
s-

liq
ui

d
tw

o-
ph

as
e

ho
riz

on
ta

lfl
ow

us
in

g
hi

-s
pe

ed
slu

g-
tra

ck
in

g
I.

Za
dr

az
il,

O.
M

at
ar

,C
.M

ar
kid

es

L4
.G

en
er

al
Fl

ui
d

D
yn

am
ic

s
I:

D
ra

g
R

ed
uc

tio
n

Ro
om

:3
26

Ch
ai

r:
M

.L
uh

ar
,C

al
ifo

rn
ia

In
st

itu
te

of
Te

ch
no

lo
gy

L4
.0

1
Dr

ag
re

du
ct

io
n

du
e

to
sp

at
ia

l
th

er
m

al
m

od
ul

at
io

ns
J.

Fl
or

ya
n,

D.
Fl

or
ya

n

L4
.0

2
M

od
el

in
g

dr
ag

re
du

ct
io

n
by

sli
pp

er
y

su
rfa

ce
s

co
m

pr
ise

d
of

m
icr

or
id

ge
s

wi
th

tw
o

flu
id

s
M

.S
am

ah
a,

M
.H

ul
tm

ar
k

L4
.0

3
G

ro
ov

e
O

pt
im

iza
tio

n
fo

rD
ra

g
Re

du
ct

io
n

A.
M

oh
am

m
ad

i,
J.

Fl
or

ya
n

L4
.0

4
Dr

ag
re

du
ct

io
n

us
in

g
sli

pp
er

y
liq

ui
d

in
fu

se
d

su
rfa

ce
s

M
.H

ul
tm

ar
k,

H.
St

on
e,

A.
Sm

its
,I

.J
ac

ob
i,

M
.S

am
ah

a,
J.

W
ex

le
r,

J.
Sh

an
g,

B.
Ro

se
nb

er
g,

L.
He

lls
trö
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Meeting Schedule-at-a-Glance
Sunday, 24 November
08:00 – 09:57 Session A: Concurrent Sessions Convention Center, Session Rooms
09:57 – 10:25 Refreshment Break – Résumé Help Desk Open Convention Center, Exhibit Hall A
10:25 – 12:20 Session B: Awards Presentation followed by 

Otto Laporte Lecture and Corrsin Award Lecture
Convention Center, Spirit of Pittsburgh Ballroom

12:20 – 13:35 Lunch (on your own)
12:25 – 13:25 NSF CAREER and ONR & AFOSR Young 

Investigator Workshop
Westin, Westmoreland Room

13:35 – 14:10 Session C: Invited Lectures Convention Center, Spirit of Pittsburgh Ballroom
14:10 – 14:15 Minibreak
14:15 – 16:25 Session D: Concurrent Sessions Convention Center, Session Rooms
16:25 – 16:45 Refreshment Break – Résumé Help Desk Open Convention Center, Exhibit Hall A
16:45 – 18:03 Session E: Concurrent Sessions 

(Note: Apker Award Lecture E3.00005 at 17:37, 
Convention Center, Room 325)

Convention Center, Session Rooms

18:15 – 19:00 Session 1A: Student Poster Competition Convention Center, South Terrace Foyer
18:15 – 19:00 Session 1B: Poster Session Convention Center, Spirit of Pittsburgh Ballroom Gallery
19:00 – 21:30 APS/DFD Reception Convention Center, Noresco Riverside Terrace & 

Exhibit Hall A (Second Floor)
Monday, 25 November
08:00 – 10:10 Session G: Concurrent Sessions Convention Center, Session Rooms
10:10 – 10:30 Refreshment Break – Résumé Help Desk Open Convention Center, Exhibit Hall A
10:30 – 12:40 Session H: Concurrent Sessions Convention Center, Session Rooms
12:40 – 14:00 Lunch (on your own)
12:45 – 13:45 Student Lunch Westin, Westmoreland Room
12:45 – 13:45 Fluids Education Lunch Workshop: 

Simple In-Class Active Learning Activities
Westin, Cambria Room (West)

12:45 – 14:00 Women in Fluids Network Lunch Sonoma Grille (Located 2 blocks from Center)
14:00 – 14:35 Session J: Invited Lectures Convention Center, Spirit of Pittsburgh Ballroom
14:35 – 14:40 Minibreak
14:40 – 15:15 Session K: Invited Lectures Convention Center, Spirit of Pittsburgh Ballroom
15:15 – 15:35 Refreshment Break – Résumé Help Desk Open Convention Center, Exhibit Hall A
15:25 Announcement of Gallery of Fluid Motion Award 

Winners and Poster Session Competition Winners
Convention Center, Exhibit Hall A

15:35 – 18:11 Session L: Concurrent Sessions Convention Center, Session Rooms
17:00 – 18:30 Meet the APS Journal Editors Reception Convention Center, West Atrium (Third Floor)
19:00 – 20:30 Geophysical Fluid Dynamics Reception Westin, Pennsylvania Ballroom
Tuesday, 26 November
08:00 – 10:10 Session M: Concurrent Sessions Convention Center, Session Rooms
10:10 – 10:30 Refreshment Break – Résumé Help Desk Open Convention Center, Exhibit Hall A
10:30 – 11:05 Session N: Invited Lectures Convention Center, Spirit of Pittsburgh Ballroom
11:05 – 11:10 Minibreak
11:10 – 11:30 Session P: Invited Lectures (Andreas Acrivos 

Dissertation Award Lecture and François N. 
Frenkiel Award Lecture)

Convention Center, Spirit of Pittsburgh Ballroom A 
and Spirit of Pittsburgh Ballroom B/C

11:30 – 13:05 Lunch (on your own)
13:05 – 15:41 Session R: Concurrent Sessions Convention Center, Session Rooms

Free WiFi is available in Exhibit Hall A. The Network is: APS2013. The password is: DFD2013
Instruction to Speakers, Session Chairs, and All Poster Presenters . . . . . . . . . . 16
Useful Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

• Registration Desk Hours
• Speaker Ready Room Hours
• Exhibits/Gallery of Fluid Motion/Coat & Baggage Check Hours
• Résumé Help Desk
• Child Grants/Travel Awards/Certificate of Attendance
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