AN
CONFERENCE \jé
Nov1-5,2021 o~

S

https: //event asme Qrg(l BF\\

The American Society of Mechanical Engineers e
ASME®

FETTING THE STANCARD



event.asme.org/IMECE

NOVEMBER 1 — 5, 2021 EVENT.ASME.ORG/IMECE

Table Of Contents

S e

WELCOME LETTER...coiii e e 3
GENERALINEORMATIO N . cimn e oot 5
IMIEGESSC HIED Essaanmer oo 5t s wbbmeis i 6
KEERIOITES P AR e e et 8
TRACK PLCENARSRIRESEN TATIONESE. ... 8000 00 16
IMECESREINND TABLES 5. o B i a8 43
SPECIAL"PANEE'SESSIEINS Ut s e e ol 95
EXH|BREERS NS OR S N A i 40 61
COMMIEEEE MEETINGS.& SPECIAL'EVENTS . i 8. S 65
QR TAT VI .. .............cooeeeenee BB R 69
TE NS NS e VLR, R V7

m I M E c E® ONE GREAT LEARNING EXPERIENCE.



NOVEMBER 1 -

5, 2021

EVENT.ASME.ORG/IMECE

Welcome From The Chair

Dear Distinguished Attendees:

Welcome to the ASME 2021
Engineering Congress and Exposition (IMECE)! We are excited

International Mechanical
about this year and continue to celebrate the breadth, depth,
and technical connections that are the heart of a worthwhile
conference experience. As you consider your schedule for
this week, | personally invite you to benefit from each of these
aspects of IMECE.

Breadth: 1350+ Technical papers and presentations over 14

technical tracks. At IMECE, you can meet with experts from
across the spectrum of mechanical engineering research and
development. So, spend some time attending a few sessions
outside of your technical area and see what you can take back

to improve your own work.

Depth: Scientific expertise, not a trade show. From Nobel

Laureates to one of the world’s most cited researchers, the
exceptional research depth at IMECE is nowhere so apparent
as in the Congress-Wide Keynote Speakers and the Track
Plenaries. For example:

« Dr. Shuji Nakamura, 2014 Nobel Laureate in Physics
(Congress-Wide Keynote)

. Dr. Shery Welsh, Director of AFOSR with $500M in Basic
Research (Aerospace Track Plenary)

« Dr. Nancy Sottos, Member of the NAE
(Materials Track Plenary)

» Dr. Mehrdad Zangeneh, Founding Director of Advanced
Design Technology, Ltd. (Fluids Track Plenary)

- Dr. Yi Cui, one of the world’s most cited scientists
(Materials Track Plenary)

And these are just a few of the amazing speakers that will
be available to you! Go to (https://event.asme.org/IMECE/
(https://event.asme.org/IMECE/
Program/Track-Plenary) for the full list.

Keynote-Speakers) and

Technical Connections: 2,000+ attendees. The primary benefit

of a conference is in meeting and interacting with fellow
technical experts. As worldwide health conditions have forced
us to remain virtual for a second year, we have implemented
several new approaches to enable those interactions, and
| invite you to fully participate. We have introduced a new
series of special technical panels and roundtables designed
to be technically focused informal gatherings. Topics for these
30-60 minute sessions range from “Nuclear Power in Space
Applications: Promise, Practice, and Challenges” to “New
Trends in Lung Therapies” to “Why Thermal Properties Still
Matter” to “Advanced Manufacturing Education,” “Beyond
GPS: Advancing MEMS/NEMS Sensors for Inertial Navigation
Only,” and many more. The full list of Roundtables and
Special Panels is on the congress website. Of course, nothing
happens until you push the button. So, please join us! Whether
in a technical session or special technical event, turn on your
camera, make a comment, ask a question, share an opinion,
and build those connections!

Finally, on behalf of the IMECE Congress Steering Committee, |
express my sincere thanks to and recognition of the hundreds
of volunteers and the ASME staff that have dedicated time and
effort to strengthening the fields of Mechanical Engineering
R&D through organizing and leading sessions, topics, and
tracks at this year’s IMECE. It is never convenient to serve,
and we have all continued to face frustrations of schedule,
deadlines, conference websites, and more. Thank you for your
service. Your efforts have resulted in a strong congress that
will continue to drive research forward both now and in the
next generation. Thank you.

Sincerely,

4 y
iy
e X

/ 2L

Marriner H. Merrill, Ph.D.
IMECE 2021 Technical Program Chair

Materials Science and Technology Division, U.S. Naval
Research Laboratory
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- GENERAL INFORMATIGN

o

PUBLICATIONS: IMECE2021 CONFERENCE
PAPERS AND PROCEEDINGS

« The ISO batch file and two zip files also will be
made available on the Online Papers site prior to
the conference, so that users may download to their
personal computer systems.

» Post-conference, papers presented at the conference
will be published as the official Proceedings of
the conference on The ASME Digital Collection
(asmedigitalcollection.asme.org).

Authors may refer to The Collection for DOI links

and citation information for their papers. All ASME
conference Proceedings are disseminated worldwide
and submitted for indexing to SCOPUS, COMPENDEX,
the ISI Conference Proceedings Citation Index, Web
of Science (Clarivate), and Google Scholar. For further
information about ASME Publications, please contact
conferencepubs@asme.org

Membership to ASME

Attendees who pay the Non-
Member registration rate will be
offered a complimentary four-
month ASME trial membership
following the conference.

Poster Presentations

Poster presentations will be
available throughout the entire
conference. Be sure to visit the
Undergraduate Research and
Design Expo Student Poster
Competition, NSF Student
Competition, and the

Research Posters.

Volunteer Thank You

Thank you to our volunteers who
dedicated their time to review
submissions, moderate sessions,
and provide their technical
expertise. Your flexibility during
these unpredictable times is
appreciated.
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Monday, November 1st

10:00AM- 11:00AM
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Tuesday, November 2nd

10:00AM - 11:30AM

Technical Sessions

11:00AM - 11:20AM

Break

11:30AM - 11:50AM

Break

11:20AM - 12:50PM

Technical Sessions

12:50PM - 1:10PM

Break

1:10PM - 1:55PM

Track Plenary Sessions

1:55PM - 2:15PM

Break

2:15PM - 3:15PM

Special Panels

3:15PM - 3:35PM

Break

3:35PM - 5:05PM

Technical Sessions

5:05PM - 5:25PM

Break

5:25PM - 6:55PM

Technical Sessions

11:50AM - 12:35PM

Track Plenary Sessions

12:35PM - 12:55PM

Break

12:55PM - 2:25PM

Technical Sessions

2:25PM - 3:25PM

Marketplace / Poster Hall

3:25PM - 4:55PM

Technical Sessions

4:55PM - 5:15PM

Break

5:15PM - 6:15PM

Special Roundtables

6:15PM - 6:35PM

Break

6:35PM - 8:05PM

Technical Sessions
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Thursday, November 4th

10:00AM- 11:00AM

Keynote

11:30AM - 11:50AM

Break

11:00AM - 11:20AM

Break

11:50AM - 12:35PM

Track Plenary Sessions

11:20AM - 12:05PM

Track Plenary Sessions

12:35PM - 12:55PM

Break

12:05PM - 12:25PM

Break

12:55PM - 2:25PM

Technical Sessions

12:25PM - 1:55PM

Technical Sessions

2:25PM - 3:25PM

Marketplace / Poster Hall

1:55PM - 2:55PM

Marketplace / Poster Hall

3:25PM - 4:25PM

Special Panels

2:55PM - 3:55PM

Special Roundtables

4:25PM - 4:45PM

Break

3:55PM - 4:15PM

Break

4:45PM - 6:15PM

Technical Sessions

4:15PM - 5:45PM

Technical Sessions

Friday, November 5th

10:00AM- 11:00AM

Keynote

11:00AM - 11:20AM

Break

11:20AM - 12:50PM

Technical Sessions

12:50PM - 1:10PM

Break

1:10PM - 2:40PM

Technical Sessions

2:40PM - 3:00PM

Break

3:00PM - 4:30PM

Technical Sessions

4:30PM - 5:00PM

Closing Remarks and
Feedback Suggestions

5:45 - 6:00PM

Break

6:00PM - 7:30PM

Technical Sessions
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7. _KEYNOTE SPEAKERS)'
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Monday, November 1,
10:00AM-11:00AM ET

Aprille Joy Ericsson, Ph.D.

Making Lemonades out of
Lemons: Technology Developments During the
Age of COVID-19

The COVID-19 pandemic derailed
the best-laid plans. And yet, the response from
the engineering and research community has
been remarkable, wrote Tom Costabile. As | say,
turning Lemon into Lemonade, 2020-2021 has
been a period to remember and there are some
innovations worth noticing. Turning the pandemic
productivity boom into long-term growth as
technology, particularly artificial intelligence
and automation fueled by pandemic-induced
business changes and prospects of aggressive
government funding, has helped the economy
take off. Learn about some of the last 18 months’
strides in technology, such as Strides in Artificial
Intelligence; Autonomous robots that disinfect
(UVLight) and deliver necessities; Advanced
manufacturing producing 3D-printed concrete,

and Open sourced face shields; as well as,
Quantum theory applications of unhackable
internet and computing; and lastly, Satellite
mega-constellations, asteroid sample retrieval
and helicopters on Mars.

Aerospace engineer Aprille Joy
Ericsson’s career is distinguished by “firsts.”
She considers her most prestigious the honor
of being the first person of color to receive The
Washington Award from the Western Society
of Engineers. She is the first African-American
female to receive a Ph.D. in Mechanical
Engineering from Howard University (HU) and
the first African-American female civil servant to
earn an Engineering Ph.D. at the NASA Goddard
Space Flight Center (GSFC). There she currently
serves as New Business lead for the Instrument
Systems and Technology Division (ISTD). During
her 25+ year tenure with NASA, Dr. Ericsson has
worked as an Aerospace Engineer, Technologist,
Project and Program Manager, and Executive.
She has taught at Howard University, University
of Maryland, and Bowie State University. Dr.
Ericsson has been named one of the top
50 minority women working in science and
engineering fields by the National Technical
Association, and she was ranked 8 of 20 on the
2016 list of the Most Powerful Women Engineers
by Business Insider.

Ericsson was born in Brooklyn, N.Y. Raised in the
projects of Bedford-Stuyvesant, she began her
education being bussed to an elementary school

m @ I M E c E® ONE GREAT LEARNING EXPERIENCE.



NOVEMBER 1 -

5, 2021

EVENT.ASME.ORG/IMECE

in Brooklyn. “It didn’t take me long to realize |
had an aptitude for mathematics and science,”
she recalls. In her last year of junior high school,
she won second place in the science fair and
scored high on all her regent and citywide
exams. She passed all entrance exams for New
York’s technical high schools, but decided, at
age 15, to move to Cambridge, Mass., where she
lived with her grandparents and attended on
scholarship the Cambridge School of Weston.
There, she continued to excel academically and
was accepted into the Massachusetts Institute
of Technology (MIT) Minority introduction To
Engineering, Entrepreneurship and Science
program. Ericsson coupled her early academics
with extracurricular activities, including playing
basketball and other sports. “I believe in living

a well-rounded life,” she explains. Throughout
her life she has competed in basketball, flag
football, and softball. She played on National
ranked softball teams which have won two Coed
Worlds, numerous State Championships, and a
Women’s military World tournaments. She has
been voted women’s MVP for coed flag football.
Dr. Ericsson’s dedication to youth has also
continued as a basketball, softball, baseball, and
T-ball Coach. She also enjoys skiing, tennis, and
cycling for fun.

After graduating high school, she attended the
MIT, where she earned a bachelor’s degree

in Aeronautical/Astronautical Engineering.
During her time there, she was involved in
several Aerospace research projects and lead
the research for Manned Mars Mission crew
systems for interplanetary vehicles for her senior
project. “These projects generated my strong
desire to participate in manned space missions,”
she explains. She applied to NASA’s astronaut

program, but a history of asthma placed her on
medical review.

She earned her master’s and doctoral degree at
Howard University (HU), Washington, D.C.,
where her research focused on developing
practical design procedures for future orbiting
space structures, like the Space Station. She
received several prestigious internships,
fellowships, and grants, including the NASA
GSFC SIECA Summer Institute for Engineering
and Computer Applications, the NASA/HU Center
for Studies of Terrestrial and Extraterrestrial
Atmospheres, the Wright Patterson Air Force
Laboratories, the NASA DC Space Grant
Consortium, Dorothy Danford Compton and HU
Terminal Dissertation Fellowships.

In addition to receiving funding from the NASA,
while there she also held two internships and
COOP positions while finishing her degree.
During her first summer at GSFC she won the
first student presentation competition, and as a
result it is mandatory for all GSFC interns to take
her seminar on “Giving Outstanding Technical
Presentations.” Because of that experience,

she was offered a full-time job there after she
received her Ph.D. “That’s how you do it,” she
says. “Once you get your foot in the door and
meet people, you can show them you’re capable
of doing the work.”

As an altitude control systems specialist,

her satellite missions have included projects
X-Ray Timing Explorer, Tropical Rain Forest
Measurement Mission, and the Wilkerson
Microwave Anisotropy Probe. For these projects,
Ericsson developed and used programs for
dynamic modeling simulation, which are
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invaluable in predetermining the dynamics and
structural reactions of spacecraft. Following
those assignments, Dr. Ericsson was detailed

to NASA HQs as a Program Executive for Earth
Science and a Business Executive for Space
Science. She returned to GSFC for a long tenure
as an Instrument Project Manager, where she
led spaceflight instrument teams and proposal
developments for instruments ranging from
$15M to $500M. She also served as the Capture
Manager for a proposed $250M Astrophysics
mid-sized Class Explorer, called STAR-X. Prior

to that proposal development, Dr. Ericsson
served as the GSFC Program Manager for SBIR/
STTR. Formerly, she served as the Deputy to
the Chief Technologist for the Engineering and
Technology Directorate and Acting Associate
Chief Technologist of ISTD.

Ericsson’s work as an aerospace engineer has
presented many opportunities to fulfill her dream
of advancing space flight. Additionally, she

has traveled extensively throughout the world,
presenting papers on her research in the U.S,,
Canada, Germany, Netherlands, England, South
Africa, and most recently Mexico. She has also
been a Guest Researcher at Radcliffe Institute/
Harvard University, and she has acquired a
Leadership & Management Certificate from John
Hopkins University.

She speaks to young people across the country—
especially minorities and women—to encourage
them to follow in her footsteps. She mentors
student every year, and 20 years ago she created
an email pipeline for groups underrepresented

in Science, Technology, Engineering, and
Mathematics (STEM) disciplines. This pipeline
distributes opportunities for employment, grants,
internships, and fellowships. “l feel obligated to
spur the interest of youth particularly minorities

and females in STEM,” she says. “Without
diversity in these fields, the United States will not
remain technically competitive.” She currently
serves as an Advisor to the DMV NSBE Jr.
Chapter at Howard University. She is lead Coach
for the chapter’s FIRST Lego League Robotics
teams. Dr. Ericsson has served as former Board
member, some worth noting are HU Trustee,
International Black Aerospace Council, and

HU Middle School of Mathematics and Science
Chair. Currently, she is a Board member of MIT’s
Industry Advisory Council for Minority Education;
the National Academies of Science, Engineering
and Medicine Board of Higher Education and
Workforce; Advisory Council of Organization
Black Aerospace Professionals; and Chair of

the Advisory Council of HU Department of
Mechanical Engineering.

Dr. Ericsson’s many honors and awards include
an Honorary Doctor of Science from Medgar
Evers College; The Tau Beta Pi Alumni of
Distinction; The Washington Award; The Women’s
Network “Top 18 Women Who Will Change the
World”; National Technical Association’s “Top 50
Minority Women in Science and Engineering”; the
Women in Science and Engineering Award for
Engineering Achievement; the Black Engineers
Award Conference Special Recognition Award;
and several NASA Goddard Space Flight Center
Honor Awards, which include an Excellence in
Outreach and Technical awards for several Space
mission projects.

Dr. Ericsson has always pursued ambitious
undertakings and has never shied away from
aiming high. In fact, she lives by these words
of Norman Vincent Peale: “Shoot for the moon.
Even if you miss, you’ll land among the stars.”
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Thursday, November 4, 10:00AM-11:00AM ET

Shuji Nakamura, Ph.D.

Keynote Title: The Invention of Blue LED and
Future Lighting

In 1970’s and 80'’s, efficient blue and
green light-emitting diodes (LEDs) were the last
missing elements for solid-state display and
lighting technologies due to the lack of suitable
materials. By that time, llI-nitride alloys were
regarded as the least possible candidate due
to various “impossible” difficulties. However, a
series of unexpected breakthroughs in the 1990’s
totally changed people’s view angle. Finally, the
first highly efficient blue LEDs were invented
and commercialized at the same time of 1993.
Nowadays, lll-nitride-based LEDs have become
the most widely used light source in many
applications. Laser lighting using blue/violet
lasers is also coming as a future lighting with an
ultimate point light source.

Shuji Nakamura was born on May
22,1954, in Ehime, Japan. He obtained B.E.,
M.S., and Ph.D. degrees in Electrical Engineering
from the University of Tokushima, Japan in 1977,
1979, and 1994, respectively. He joined Nichia
Chemical Industries Ltd. in 1979. In 1988, he spent
a year at the University of Florida as a visiting
research associate.

In 1989, he started the research of blue LEDs
using group-lll nitride materials. In 1990, he
developed a novel MOCVD system for GaN
growth, which was named Two-Flow MOCVD.
Using this system, he could grow the highest
crystal quality of GaN-based materials. As his
private opinion, the invention of Two-Flow
MOCVD was the biggest breakthrough in his
life and his GaN-based research. In 1993 and
1995, he developed the first group-lll nitride-
based high-brightness blue/green LEDs. He
also developed the first group-lll nitride-based
violet laser diodes (LDs) in 1995. In 1996, his
former company, Nichia, started selling white
LEDs using his invention of blue LEDs. These
white LEDs have been used for all kinds of
lighting applications in order to save energy
consumptions. The electric consumption of
white LEDs is about one-tenth in comparison
with that of conventional incandescent bulb
lamps nowadays. In 1999, Nichia started selling
the violet laser diodes for the application of
blue-ray DVDs.

Professor Nakamura has received numerous
awards for his work, including the Nishina
Memorial Award (1996), the Materials Research
Society Medal Award (1997), the Institute of
Electrical and Electronics Engineers Jack A.
Morton Award, the British Rank Prize (1998),

the Benjamin Franklin Medal Award (2002),

the Millennium Technology Prize (2006), the
Czochralski Award (2007), the Prince of Asturias
Award for Technical Scientific Research (2008),
The Harvey Award (2009), and the Technology &
Engineering Emmy Award (2012) awarded by The
National Academy of Television Arts & Sciences
(NATAS). He was elected as a fellow of the U.S.
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National Academy of Engineering in 2003. He
is the 2014 Nobel Laureate in Physics for the
invention of efficient blue light-emitting diodes
which has enabled bright and energy-saving
white light sources. Prof. Nakamura received
the 2014 Order of Culture Award in Japan. He
was inducted into the National Inventors Hall

of Fame in 2015. He received the 2015 Charles
Stark Draper Prize for Engineering and the 2015
Global Energy Prize in Russia. Since 2000, he
has been a professor of Materials and Electrical
& Computer Engineering at the University

of California, Santa Barbara. He holds more
than 200 U.S. patents. He has published over
650 papers in his field. Prof. Nakamura is the
Research Director of the Solid State Lighting &
Energy Electronics Center and The Cree Chair in
Solid State Lighting & Displays. He co-founded
Soraa Laser Diodes (SLD), Inc. in 2013, which
operates vertically integrated fabrication facilities
in California’s Silicon Valley and Santa Barbara.

Friday, November 5, 10:00AM-11:00AM ET

Keynote Panel

Manufacturing the Future:
Innovations at Manufacturing
USA Institutes

This Keynote Panel will describe how
collaboration via a public-private partnership
is connecting industry and academia to solve
the most challenging advanced manufacturing
problems. Manufacturing USA institutes create
a neutral collaboration space that accelerates
manufacturing technology development for use
by industry, resulting in breakthrough innovations

that will have transformational impacts on future
U.S. supply chains. This panel will highlight
diverse and exciting projects and speakers to
showcase technology advancement in areas

such as Smart, Secure, Clean, and Resilient
Manufacturing. Listen to success stories by
project stakeholders in critical areas related to
the broad themes of IMECE. A live Question

and Answer session will be featured so that the
audience can engage with these industry leaders.

Mike Molnar is the founding
director of the Office of
Advanced Manufacturing
(OAM) at the National
Institute of Standards and
Technology (NIST). In this
capacity he is responsible for NIST extramural
advanced manufacturing programs and liaison to
industry and academia. Mike is also the founding
director of the Advanced Manufacturing National
Program Office (AMNPO), an interagency team
with core staff hosted at NIST. This interagency
team works to coordinate federal activities in
advanced manufacturing and is the
Congressionally designated National Program
Office for Manufacturing USA — the National
Network for Manufacturing Innovation.

Mike joined NIST in 2011. Prior to federal

service Mike had a 30-year industry career in
advanced manufacturing, with leadership roles
in manufacturing technology development,
corporate manufacturing engineering,

capital planning, metrology, quality systems,
automation, computer integrated manufacturing,
and industrial controls for manufacturing
competitiveness. Mid-career Mike served as the
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manufacturing policy Fellow in the White House
Office of Science and Technology Policy.

Mike is well known in industry and academia,
with over thirty years of leadership roles in
manufacturing professional societies and
associations—most recently as the President

of the Society of Manufacturing Engineers. He
is a licensed Professional Engineer, Certified
Manufacturing Engineer, and was elected Fellow
of both the American Society of Mechanical
Engineers and the Society of Manufacturing
Engineers. Mike earned an Executive MBA from
the University of Notre Dame, and a Bachelor’s
in Mechanical Engineering and Master’s in
Manufacturing Systems Engineers from the
University of Wisconsin.

Panelists and Projects:

Clean Energy, Smart Manufacturing,
Innovation Institute, CESMII - CA

Dr. Mark McGinley,
Infrastructure Research,
Civil and Environmental
Engineering, University
of Louisville

Cement manufacturing is energy-intensive
(5GJ/t) and comprises a significant portion of
the energy footprint of the composite material.
Incorporating modern monitoring, simulation
and control systems will allow lower energy
use, lower environmental impact and lower
costs. Using predictive process models, data
analytics, sensors and machine learning, a
Smart Manufacturing for cement control system
platform will be developed.

Dr. W. Mark McGinley, PE is a professor in Civil
Engineering at the University of Louisville and is
a structural engineer and building scientist with
more than 30 years of research and forensic
engineering practice in building systems. He
joined the Civil & Environmental Engineering
Department faculty at the University of Louisville
from North Carolina A & T State University,
where he was Chair of the Civil, Architectural,
Agricultural & Environmental Engineering
Department. He received his PhD, MSc, and BSc
in Civil Engineering at the University of Alberta
and is a registered professional engineer.

Mark is a recognized expert in masonry

building systems, in particular, masonry building
envelopes. His research has included basic
research on the structural performance of
masonry walls, energy performance of buildings,
and multidisciplinary efforts on the evaluation of
the energy systems of existing buildings. He has
conducted demonstration projects to evaluate
condensing heat exchangers and the thermal
mass effects of night time ventilation, materials
research, water penetration experiments

on envelopes, and the building envelope
performance of brick veneer and steel stud wall
systems. He is the Principal Investigator on the
CESMII/DOE-funded Smart Manufacturing of
Cement. Over 135 publications have resulted
from his research efforts. Dr. McGinley is also in
a humber of technical societies, leading many
committees in The Masonry Society and ASTM.
He was granted the honor of TMS Fellow in
2018. He received the ASTM Gilbert C. Robinson
Memorial Award in 2001. In 2008, he received
the ASTM Award of Merit and was honored as an
ASTM Fellow for his contributions.
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America Makes - OH

Jesse Boyer,
Technical Fellow for
Additive Manufacturing,
Pratt & Whitney (Raytheon
Technologies), CT

“Thermal management in aircraft engines is a
challenge with many boundary conditions both in
the aircraft environment and in the manufacturing
process. Through collaboration with the
Manufacturing USA institute America Makes and
its members, additive manufacturing technology
was applied to the development of thin-walled
heat exchangers that enabled breakthrough
improvements in material savings, efficiency and
design geometry.”

Jesse Boyer is currently the Additive
Manufacturing Fellow at Pratt & Whitnhey

(P&W), and previously the Fellow of Advanced
Manufacturing Metrology. Jesse holds two BSE
degrees from the University of Michigan in
Aerospace Engineering and Naval Architecture &
Marine Engineering. Jesse has worked a variety
of engineering and management positions
throughout his Y25+ year career in automotive at
General Motors and at P&W, including roles as a
Process Engineer, Industrial Engineer, Methods
Specialist and Technology Manager for Military
Blades, Technology Manager of the Capital
Equipment Procurement Group, and the Manager
of the Advanced Manufacturing Metrology Group
(including Computed Tomography, Process
Modeling and Additive Manufacturing). Current
work involves the understanding of key process
variables to control additive manufacturing
processes, in-process monitoring for production,

and the use of the Digital Thread related to
inspection and additive manufacturing.

Over the many years working in manufacturing,
he has led numerous successful projects
implementing advanced and traditional gaging,
as well as leading the manufacturing effort to
bring metal additive parts into production at Pratt
& Whitney.

Jesse has represented P&W on several
committees and conferences including the AESQ
Standard for MSA, recently the ASTM F42.01 Sub-
Committee Chairman, and the role of Chair of

the Executive Committee of America Makes. He
has over 15 patents in the areas of manufacturing
processes, is published in the SME Manufacturing
Engineering magazine, and served as guest
editor of a well-known manufacturing journal. He
is an undergraduate instructor at the University of
Connecticut for manufacturing and instrumental
in the curriculum development at the University
of Hartford to address the gap of manufacturing
inspection capable engineers ready for the
workforce in the New England Area.

The Institute for Advanced Composites
Manufacturing Innovation, IACMI — TN

Dana Swan,
Manager - Technical
Development Manager,
Arkema Inc.

Thermoplastic composite advancements for wind
turbine blades. Developments in thermoplastic
materials help enable large-scale production at
lower costs, increase end-of-life recyclability,

and aid in job creation for American workers.
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Thermoset composites reinforced by fiber are
the current material of choice for large-scale
wind turbine components; however, challenges
in manufacturing costs, performance, and
recyclability are limiting. IACMI will investigate
new developments in thermoplastic materials
with industry partners to lower production
costs, improve recyclability of wind turbine
blades, and expand applicability to components
demonstrated at large scale. The long term
impact could reduce costs and improve reliability
in composite structures, which allow for process
improvements on a larger scale, increasing
energy efficiency.

Dana Swan, Technical Development Manager,
at Arkema Inc. is responsible for development
for the Elium® liquid thermoplastic composite
resin. Previously, she held the positions
Business Development Manager and Lead
Scientist for the Elium rein. Dana has 21 years
of experience in R&D, Technical Service and
Business Development at Arkema Inc.’s King of
Prussia, PA headquarters. During that time, she
was instrumental in the development of new
technologies on projects spanning a variety of
markets and Arkema business units including
projects in the paint and coatings, solvent, and
catalyst fields as well as composites. Originally
from the Pittsburgh area, she received her
Bachelor of Science in Chemistry from Allegheny
College and her Master’s in Chemistry from the
University of Virginia.

Advanced Robotics for Manufacturing

Juan Aparicio,
VP of Product -
Ready Robotics

The ARM Institute accelerates the development
and adoption of innovative robotics
technologies that are the foundation of every
advanced manufacturing activity today and in
the future. We leverage a unique, robust, and
diverse ecosystem of partners across industry,
academia, and government.

Juan Aparicio is the VP Product at Ready
Robotics, where he is accelerating the adoption
of automation with an ease-of-use and open
platform approach to robotics. Before that,
Juan was the Head of Advanced Manufacturing
Automation for Siemens, where he led a team
of researchers and engineers in the area of
Robotics + Al, in Berkeley, California. In addition
to his job at Ready, he is a Technical Advisor for
the Advanced Robotics in Manufacturing (ARM),
member of A3’s Al Tech Board, and Skydeck
advisor. Mr. Aparicio has been awarded the MIT
Tech Review innovator under35 2019 Europe in
the Pioneer category. In 2020, he was awarded
Siemens Inventor of the year and the prestigious
Thomas Alva Edison Patent Award.
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Track 1: Acoustics, Vibration,
and Phononics
Thursday, November 4, 2021, 11:20AM-12:05PM

John R Willis,
University of Cambridge
Presentation Title:
Transmission and Reflection
of Energy at the Surface
of a Composite

g N

While the propagation of waves
through a composite (or metamaterial) is by now
well understood, there has been much less study
of the boundary layers that are bound to be
present adjacent to any free surface, or interface
between a composite and another material.
Such boundary layers are unimportant when
frequencies are sufficiently low that there is a
separation of scales between the wavelengths
of the dominant waves and the scale of the
microstructure but become increasingly
significant as frequency increases. In the case
of any composite with random microgeometry,
even the dominant mean wave is evanescent,
which explains, for instance, why there has to
be a trade-off between resolution, frequency
and distance of penetration in non-destructive
evaluation by ultrasound. There is also the
apparent paradox that the mean wave decays
while, in the absence of physical dissipation, the
energy must be conserved. This presentation
will illustrate these considerations by study of

the problem of transmission and reflection at

the boundary of a model composite for which

an exact explicit solution can be obtained. The
composite is a randomly heterogeneous two-
component acoustic medium. Each component
has the same elastic modulus but they have
different densities. The only information that

is given comprises the volume fractions and

the two-point correlation. The response of

this medium is approximated by employment

of a closure assumption analogous to the
quasi-crystalline approximation. A variational
formulation is employed for the entire medium,
which consists of the composite occupying

x2 > 0 and uniform material occupying x2 <

0. A plane wave is incident from x2 < 0. The
particular choice of an exponentially-decaying
two-point correlation yields the surprising feature
is that this approximation admits a mean wave
comprising two plane waves, both attenuating as
they propagate. There are correspondingly two
transmission coefficients so that determination of
these and the reflection coefficient is impossible
just from the requirements of continuity of
displacement and traction. The mathematical
problem posed by this variational approximation
can, however, be solved exactly, essentially

by the Wiener-Hopf method. The energy that

is reflected back into the uniform material has
contributions both from the mean reflected

wave and from the incoherent reflection. Both
depend on frequency but are independent of
distance from the interface. The transmitted
energy is similarly partitioned but is progressively
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transferred from the coherent signal into the
incoherent components as the mean waves
decay away from the interface. Conservation of
energy remains exactly satisfied. Perhaps the
most novel aspect is that a reflection coefficient
can be defined for the flux of energy carried by
the incoherent part of the reflected wave.

Bio: John Raymond Willis is Emeritus Professor
of Theoretical Solid Mechanics in the University
of Cambridge, having previously held full-time
appointments at Imperial College London, the
Courant Institute New York, Cambridge, Bath, and
then again Cambridge. He was also Professeur
de Mecanique (part-time) at Ecole Polytechnique
from 1998 to 2004. Professor Willis is a Fellow
the Institute of Mathematics and its Applications
(FIMA) and the Royal Society of London (FRS). He
is also a Foreign Associate of the U.S. National
Academy of Engineering (2004) and the French
Académie des Sciences (2009). He is the
recipient of the Governors’ Prize in Mathematics
from Imperial College (1961), the Adams Prize
from the University of Cambridge (1971), the
Timoshenko Medal from ASME (1997), the Prager
Medal from the Society of Engineering Science
(1998), and the Euromech Solid Mechanics

Prize (2012). He was Editor of the Journal of

the Mechanics and Physics of Solids from 1982
to 2006. His research interests are centered
around mathematical investigation of problems
arising in the mechanics of solids, including the
statics and dynamics of composite materials,
dislocation theory, nonlinear fracture mechanics,
elastodynamics of crack propagation, and
ultrasonic nondestructive evaluation. His recent
research has concentrated on problems of strain-
gradient plasticity and waves in metamaterials.

Track 2: Advanced Manufacturing
Wednesday, November 3, 2021,
11:50AM-12:35PM

Kevin Chou, National
Science Foundation

From Hard Turning to
Metal Additive Manufacturing: A Journey of
Manufacturing Research

Over the past few decades, we have
all witnessed the sweeping and powerful
evolution of manufacturing technologies,
manufacturing enterprise and manufacturing
ecosystem, and so forth, which impact not only
the industry, but also the society and the globe
as a whole. The transformation has, no doubt,
also had significant influence to manufacturing
research activities in the academe. Beginning
a career at the National Institute of Standards
and Technology, my research then was focused
on hard turning, a slight variation of traditional
machining. Today, roughly 25 years later, my
group is wholly occupied by the ever increasingly
studied additive manufacturing, mostly the metal
laser powder-bed fusion technology. In this talk,
| will share some interesting work with technical
details from my research journey, highlight
worth-noting results, as well as toss some ideas
for future endeavor. Additionally, | will attempt
to draw your attention to discuss some factors,
e.g., public policy on manufacturing, attributed
to the crusade of rising manufacturing research
in U.S. universities, using my limited experience
from serving in the Advanced Manufacturing
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National Program Office a while ago. In the end, |
will underline fundamental research in advanced
manufacturing areas recently funded by NSF and
seek your comments and feedback.

Currently serving as a Program Director,
Kevin Chou joined the NSF (as IPA) in April
2020 from University of Louisville (UofL), where
he is the Edward R. Clark Chair of Advanced
Manufacturing. Affiliated with Industrial
Engineering Department, Dr. Chou also directed
Uofl's Additive Manufacturing Institute of
Science and Technology (AMIST) from Jan.
2019 to Apr. 2020. He received his Ph.D. from
Purdue University and post-doc training from the
National Institute of Standards and Technology.
His research interest includes a broad range
of manufacturing processes as well as relevant
multidisciplinary fields, with the current focus
on metal additive manufacturing, supported by
multiple federal agencies (NASA, NSF, NIST,
etc.) and the industry. Dr. Chou’s group has
published over 170 refereed papers and been
granted with 3 patents. He is the recipient of
2016 SME RAPID Dick Aubin Distinguished
Paper from SME’s Rapid Technologies & Additive
Manufacturing Community. Dr. Chou is a Fellow
of American Society of Mechanical Engineers
(ASME), for which he led the Technical Program
of its International Manufacturing Science and
Engineering Conference in 2011 and served
as the Chair of its Manufacturing Engineering
Division (MED) (Jan. 2018— un. 2019). He received
the Outstanding Service Award from ASME’s MED
(August 2020). From Aug. 2014 to Aug. 2015, Dr.
Chou was the Assistant Director for Technology
in the Advanced Manufacturing National Program
Office in the U.S. Department of Commerce,
supporting the Manufacturing USA initiative.

Tuesday, November 2, 2021,
11:50AM-12:35PM

Richard Fonda, Naval
Research Laboratory, Office
of Naval Research

Towards Validation
of Additive Manufacturing of 316 L
Stainless Steel

Additive manufacturing has the
potential to revolutionize fabrication of
multifunctional, low volume, and geometrically
complex components. In addition, the distinctive
processing window employed by additive
manufacturing provides an opportunity to
achieve material properties beyond the
current state of the art. For example, additively
manufactured 316L stainless steel has
demonstrated strengths 2-3 times the strength
of conventionally produced material. To make
use of this technology, however, we need to
both reduce the variabilities currently present in
this process, whether it be between machines,
build locations, or positions within the build, as
well as ensure a sufficient understanding of the
resulting microstructures, mechanical properties,
and corrosion behavior to provide the needed
confidence in this technology and the parts
manufactured with it. The latter topic is the
subject of this presentation.

Since the microstructures dictate the properties
that will be exhibited, confidence in the
additive manufacturing process requires an
understanding of the microstructures produced
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across the relevant length scales and how

those microstructures give rise to the observed
properties. Thus, we have characterized the
initial microstructure of laser-powder bed fusion
additively manufactured 316L, revealed how that
microstructure evolves with isothermal or hot
isostatic press post processing, and correlated
these results to the mechanical and corrosion
behavior of the build. Porosity is one of the

most important microstructural features in an
AM build, with strong dependencies on the

size, number, and morphology of pores present.
The grain structure and the sub-grain cellular
features can also have a substantial effect on
the properties of the build, as do the precipitates

that develop during high temperature exposures.

General trends in mechanical behavior across
these microstructural variations are assessed
by microhardness testing, while tensile and
fatigue testing are used to reveal the details

of the mechanical performance metrics.

The corrosion performance of additively
manufactured structures is of critical importance
to the Navy. We have evaluated the corrosion
behavior of additively manufactured 316L using
potentiodynamic polarization testing, revealing
a loss in passivity at the as-built surface due

to the high density of pores at that location.
Within the interior of the build, the corrosion
behavior exhibits significant variations as a
function of post-processing condition, and

thus microstructure. While temperatures above
800°C cause a loss of passivity relative to that
exhibited in the as-built condition and from
lower temperature treatments, increasing post-
processing temperatures also causes a delay
in the onset of crevice corrosion. And while hot
isostatic pressing is effective at removing a large
fraction of the original pores, it also results in

both an accelerated corrosion of the build and an
expedited onset of crevice corrosion, presumably
due to the presence of precipitates produced
during that process.

Dr. Richard Fonda has worked at the U.S.
Naval Research Laboratory for more than 25
years on a variety of topics including high
strength steels, joining technologies, three-
dimensional microstructures, and additive
manufacturing. He is currently head of the
Microstructural Evolution and Joining section. In
2014, he also became a program officer for the
Manufacturing Science programs at the Office of
Naval Research, where he supports fundamental
research on manufacturing technologies of
interest to the Navy.

Track 3: Advanced Materials:
Design, Processing, Characterization
and Applications

Wednesday, November 3, 2021,
11:50AM-12:35PM

Nancy Sottos,
University of lllinois at
Urbana-Champaign

Eco Manufacturing of
High-Performance Thermoset Polymers
and Composites
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Conventional manufacturing of high-
performance thermoset polymers and fiber-
reinforced polymer composites requires curing
at elevated temperatures for several hours
under combined external pressure and internal
vacuum. Curing is generally accomplished using
large autoclaves or ovens that scale in size with
the component. This traditional curing approach
is slow and requires a large amount of energy
and capital investment. Moreover, the thermoset
polymers produced cannot be recycled.
Consequently, when these materials reach their
end-of-life use, they are downcycled or discarded
in landfills.

Our collaborative strategy for sustainable
manufacturing and end-of-life management
involves incorporating cleavable comonomers
into the matrix of composite materials. The
cyclic comonomer enables programmed
deconstruction into oligomeric products that
are upcycled to regenerate a thermoset with
excellent mechanical properties. Utilizing
frontal ring opening metathesis polymerization
(FROMP) as a manufacturing platform, we
rapidly manufacture these materials using
near zero energy consumption. The cleavable
functionality leads to efficient deconstruction,
while maintaining the excellent mechanical
properties, long term stability and degradability
of the comonomer resins.

Nancy Sottos holds the Maybelle Leland
Swanlund Endowed Chair and is Head of
the Department of Materials Science and

Engineering at the University of lllinois at Urbana-

Champaign. She is leader of the Autonomous
Materials Systems (AMS) group at the Beckman
Institute for Advanced Science and Technology.

Inspired by autonomous function in biological
systems, the Sottos group develops polymers
and composites capable of self-healing and
regeneration, self-reporting, and self-protection
to improve reliability and extend material lifetime.
Her current research interests focus on new
bioinspired methods to manufacture these
complex materials. Sottos’ research and teaching
awards include the ONR Young Investigator
Award, Scientific American’s SciAm 50 Award,
the Hetényi Best Paper Award in Experimental
Mechanics, Fylde Best Paper Award in the
journal Strain, the M.M. Frocht, the B.J. Lazan
and the Charles Taylor Awards from the Society
for Experimental Mechanics, the Daniel Drucker
Eminent Faculty Award, the IChemE Global
Research Award, and the Society of Engineering
Science Medal. She is a member of the National
Academy of Engineering (NAE), a Fellow of the
American Association for the Advancement

of Science (AAAS), Society for Experimental
Mechanics (SEM), and the Society for Engineering
Science (SES).

Thursday, November 4, 2021,
11:20AM-12:05PM

Yi Cui,
Stanford University

Reinventing Batteries
Through Materials Design
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The fast growth of portable power
sources for transportation and grid-scale
stationary storage presents great opportunities
for battery development. The invention of
lithium ion batteries has been recognized with
Nobel Prize in 2019. How to increase energy
density, reduce cost, speed up charging,
extend life, enhance safety, and reuse/recycle
are critical challenges. Here, Cui will present
the 15 year research in his lab to reinvent
batteries and address many of the challenges
by understanding the materials and interfaces
through new tools and providing guiding
principles for design. The topics to be discussed
include: 1) A breakthrough tool of cryogenic
electron microscopy, leading to atomic scale
resolution of fragile battery materials and
interfaces; 2) Materials design to enable high
capacity materials: Si and Li metal anodes and S
cathodes; 3) Interfacial design with polymer and
inorganic coating to enhance cycling efficiency
of battery electrodes; 4) Materials design for
safety enhancement; 6) Lithium extraction from
sea water and for battery recycling; and 7) New
battery chemistry for grid scale storage.

At Stanford University, Yi Cui is the director

of the Precourt Institute for Energy, co-director of
the StorageX Initiative, and professor of materials

science and engineering and of photon science
at SLAC National Accelerator Laboratory. A
cleantech pioneer and entrepreneur, Cui earned
his bachelor’s degree in chemistry in 1998 from
the University of Science & Technology of China

and his PhD in chemistry from Harvard University

in 2002. He was a Miller Postdoctoral Fellow at
the University of California, Berkeley from 2002
to 2005 before joining the Stanford faculty. Cui

manages a large Stanford research group, from
which alumni have succeeded in academia and
businesses. He has founded four companies

to commercialize the energy and environment
technologies from his lab: Amprius Inc., 4C Air
Inc., EEnotech Inc., and EnerVenue Inc.

A preeminent researcher of nanotechnologies

for better batteries and other sustainability
technologies, Cui has published more than 500
studies and is one of the world’s most cited
scientists. He is an elected fellow of the American
Association for the Advancement of Science,

the Materials Research Society, and the Royal
Society of Chemistry. He is an executive editor of
Nano Letters and co-director of the Battery 500
Consortium. In 2021, U.S. Department of Energy
awarded Cui an Ernest Orlando Lawrence Award,
which honors mid-career scientists and engineers
in eight research fields. Other awards include
Materials Research Society Medal (2020), Electro
Chemical Society Battery Technology Award
(2019), Nano Today Award (2019), Blavatnik
National Laureate (2017), and the Sloan Research
Fellowship (2010).
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Track 4: Advances in
Aerospace Technology
Thursday, November 4, 2021,
11:20AM-12:05PM

Dr. Sherry Welsh
Air Force

Pivot to Space:
Achieving Parity in Space-Related Basic
Research Investments

Basic research is the long game. It is an
invitation to discovery and surprising insights into
the natural world through rigorous investigation
and understanding. This understanding can
lead to groundbreaking ideas, theories and
principles that drive progress. As part of the Air
Force Research Laboratory (AFRL), the mission
of the Air Force Office of Scientific Research
(AFOSR) is to discover, shape and champion
bold, high-risk, high-reward basic research that
profoundly impacts the future Air Force and now
Space Force. It is to create today’s breakthrough
science for tomorrow’s Force. AFRL is one
laboratory supporting two services, and as such
charges AFOSR to take purposeful steps towards
achieving parity in space-related basic research
investments across all scientific disciplines.
Through strategic partnerships with government,
academia and industry that spread investments
across a wide range of disciplines, diverse
grantees, and creative partnering arrangements,

AFOSR drives interdisciplinary collaboration for
maximum discovery potential. This diversity also
spurs opportunities to enhance the human talent
pipeline and generates innovative approaches
for communicating the value of basic research

to every audience. This talk explores the
strategic vision, targeted messaging, and tactical
processes needed to remove science roadblocks
in the pivot to space, energize and diversify the
STEM workforce today and of the future, and
accelerate change or lose.

Dr. Shery Welsh is the Director, Air Force
Office of Scientific Research (AFOSR), Arlington,
Virginia. In this role she leads the management
of the Department of the Air Force’s global
basic research investment. AFOSR has a staff
of 200 scientists, engineers and administrators
in Arlington and foreign technology offices in
London, England; Tokyo, Japan; Santiago, Chile;
and Melbourne, Australia. Dr. Welsh ensures
the success of a nearly $500 million/year basic
research investment portfolio and the transition
of resulting discoveries to other components
of the Air Force Research Laboratory, defense
industries and other DoD components. AFOSR’s
annual investment in basic research is distributed
among roughly 300 academic institutions
worldwide, 100 industry-based contracts, and
more than 250 internal AFRL research efforts.
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Monday, November 1, 2021,
1:10PM-1:55PM

Sergio Pellegrino,
California Institute
of Technology

Instabilities in Coilable Thin
Shell Structures

Coiling is an efficient way of packaging
thin, long, slender structures that has been
widely used for deployable spacecraft booms.
The advent of advanced composites has allowed
a range of cross-sections to be designed and
built, but some unexpected and rather subtle
instabilities have been observed. In this talk,
Pellegrino will present and explain the observed
instabilities, and present a theory that predicts
the formation of propagating buckles in both
open- and closed-section thin shell booms. With
the help of this theory, we can design booms that
minimize the amplitude of the buckles and hence
decrease the likelihood of damage during coiling.
Bio: Sergio Pellegrino is the Joyce and Kent Kresa
Professor of Aerospace and Civil Engineering
at the California Institute of Technology, JPL
Senior Research Scientist and Co-Director of
the Space Solar Power Project. In 2019, he was
the Michael M. Byram Distinguished Visiting
Professor, Ann & H.J. Smead Department of
Aerospace Engineering Sciences, University
of Colorado Boulder. Pellegrino’s general area
of research is the mechanics of lightweight
structures, focusing on packaging, deployment,
shape control and stability. He has authored over

300 technical publications on these topics and
received 10 patents. He has recently co-authored
with Koryo Miura the book, Forms and Concepts
for Lightweight Structures (Cambridge University
Press, 2020). Pellegrino is a Fellow of the Royal
Academy of Engineering, a Fellow of AIAA, and

a Chartered Structural Engineer. He is current
President of the International Association for
Shell and Spatial Structures.

Track 5: Biomedical and Biotechnology
Thursday, November 4, 2021,
11:20AM-12:05PM

Bruce Rubin
Virginia Commonwealth
University & Children’s
Hospital of Richmond

Effective Aerosol Therapy in
Children and Novel Devices

Aerosol therapy is a mainstay for
the treatment of airway diseases. Medication
delivered by aerosols is generally less expensive,
works more rapidly, and produces fewer side
effects in the same medications delivered
systemically. As well, medications can often be
delivered to the airways that would otherwise be
rendered ineffective if given systemically.

The requirements for aerosol therapy depend
greatly on the target site of action and the
underlying disease. Asthma medications should
deposit on the conducting airways while peptides
intended for systemic absorption would require
deposition at the alveolar capillary bed. Examples
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of the latter include insulin for the treatment of
diabetes and inhaled growth hormone. Effective
deposition requires ultrafine particles to allow
them to penetrate to the deep lung, a slow
inhalation, and relatively normal airways that do
not hinder aerosol penetration. Furthermore, the
forces needed to generate the aerosol should not
degrade these proteins.

Classically, aerosol bronchodilators and inhaled
corticosteroids (ICS) are used to treat asthma.
Effective deposition requires particle size and
inspiratory flow appropriate for airway deposition
with sufficient resident time in the airway to
allow sedimentation. Generally, this means

high efficiency production of particles between
0.5-5 um mass median aerodynamic diameter
(MMAD) inhaled with a slow inspiratory flow

and a breath hold. Many devices have been
developed to facilitate effective inhalation. Some
common reasons for therapeutic failure of these
aerosol medications include the use of inactive
or depleted medications, inappropriate use

of the aerosol device, and poor adherence to
prescribed therapy.

There are additional challenges when aerosol
medications are used in infants and small
children, or during an acute asthma attack.
Rapid respiratory rate and patient anxiety lead
to depositing more drug in the oral pharynx
and less in the airways. Airway obstruction and
inhomogeneous ventilation may also limit the
targeted deposition of medications. Although
all of the commonly used aerosol devices (jet
nebulizers, pressurized metered dose inhalers,
and dry powder inhalers) have been shown to
be equally effective when used correctly, the
ability to use these during an acute asthma
exacerbation may be compromised.

These challenges are even greater when the
patient is in respiratory failure on a mechanical
ventilator. Depending on humidification within
the ventilator circuit and the ventilator duty cycle,
there may not be adequate time for the aerosol
cloud to develop in the circuit and the geometry
of the circuit may hinder the deposition of the
aerosols in the airway.

Other medications that have been used for the
treatment of airway disease include mucolytics
such as dornase alfa used to treat cystic
fibrosis (CF) and aerosolized antibiotics such as
tobramycin solution. Pulmonary deposition of
these medications can be severely compromised
when the airway is filled with pus. Both dornase
and aerosol antibiotics are unlikely to penetrate
to the deep lung despite good devices. It is
possible that the use of surfactants as a carrier
or as a therapeutic agent may help to clear the
airways and to transport medication such as
these into the deeper lung.

This challenge is even greater when delivering
gene therapy vectors to the airway. These

are very large molecules often unstable to
nebulization, requiring precise dosing, and
administered to patients with lung disease.
Nevertheless, techniques are being developed
to improve the deposition of these vectors in the
lungs particularly of patients with CF.
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The nasal passage is an additional target for
drug therapy. Pump inhalers have been used to
administer decongestions or corticosteroids to
the nose but deposition into the sinuses is poor.
Because of the importance of sinus deposition
of antibiotics and other medications for the
treatment of chronic sinusitis, there is active
investigation not only into developing devices
for nasal inhalation but also mechanisms (such
as humming after inhalation) that may help

to deposit medications within the nose and
sinuses. Despite the mechanical and engineering
challenges in designing devices for aerosol
administration, the clinician’s greatest challenge
is patient education to use their medications and
aerosol devices appropriately.

Bruce Rubin is the Jessie Ball duPont
Distinguished Professor of Pediatrics at Virginia
Commonwealth University and was Chair of
Pediatrics and Physician in Chief of the Children’s
Hospital of Richmond from 2009 to 2020. He is
also Professor of Biomedical Engineering and
affiliate Professor of Physiology and Biophysics
at VCU. As a Rhodes Scholar, he trained in
Biomedical Engineering at Oxford University and
then did his fellowship in Paediatric Respirology
at Sick Kids in Toronto. He holds the MD and
Master’s in Engineering degrees from Tulane,
and an MBA degree from Wake Forest University
Babcock School of Business. The International
Congress of Pediatric Pulmonology (CIPP), and
the American Respiratory Care Foundation, and
he is Medical Advisor to the Virginia Society
of Respiratory Care. He is a fellow of the AAP,
elected to the APS, and a Fellow of the Royal
College of Physicians and Surgeons of Canada.
Dr. Rubin received the Forest Bird Lifetime
Scientific Achievement Award and the Jimmy

A. Young Medal from the AARC, the Prix
extraordinaire from CIPP, and he is a Prix Galien
Laurate. He holds honorary appointments in four
medical schools, is on the editorial board of 10
journals, has published more than 300 original
research papers (H-index 68) and chapters, and
holds 10 patents. His research focus is regulation
of mucus clearance in health and disease, airway
inflammation and immunomodaulation, cough, and
aerosol delivery of medications.

Dr. Rubin is also a magician, elected to
membership in the International Brotherhood of
Magicians (Wizard Award) and over the past 25
years has taught medical magic in 40 countries
on 5 continents.

Wednesday, November 3, 2021,
11:50AM-12:35PM

Josh Duckworth
Uniformed Services University
of the Health Sciences
(USUHS)

Title: Monitoring of Sub
concussive Blast Overpressure Exposure in
Military Personnel - Sensors, Variables, and
Physiologic Associations

The long-term effects of repeated
sub-concussive blast exposures (RSCBE) are
unknown. Evaluation of blast exposures in
deployed settings during Operation Enduring
Freedom demonstrated that 2/3 of all recorded
blast exposure among service members
occurred during training. The COmbat and
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traiNing QUeryable Exposure/event Repository
(CONQUER) operational monitoring program has
collected individual-level blast exposure data
during 185 combat training cycles/events among
service members representing the U.S. Army,
Navy, Marine Corps, and Air Force, including both
Special Operations and Conventional Forces,

as well as National Guard units. CONQUER

is designed to capture, quantify, and report

blast overpressure events experienced by
service members to command leadership at
multiple levels. CONQUER currently employs
the Black Box Biometrics (B3) Generation 7

Blast Gauge System, which consists of three
separate recording devices mounted on the
head, shoulder, and chest of service members,
collects quantified blast exposure data such

as peak overpressure, peak overpressure
impulse, number of exposures, and date/time

of exposure for a subject during routine combat
training operations. When a gauge is triggered
above a settable threshold, a 20 ms recording
of pressure versus time is created, which can

be examined and analyzed. Historically, the
analysis of these data has been a labor intensive
and time-consuming effort that required a blast
expert to review overpressure versus time
waveforms to identify recordings that may not
have represented actual blast recordings. In
these cases, each analyst would manually create
graphics to summarize the data. However, this
process and the parameters used to define real
versus potentially errant recordings have differed
across analysts and groups. We have developed
and are testing a standardized automated
approach to process these data substantially that
reduces manpower requirements. CONQUER
data processed using the software that
automatically identifies errant blast overpressure
recordings has significantly reduced the

manpower needed to analyze data. Using these
standardized automated methods enables much
more rapid creation of reports of blast exposure
history for a unit. To date, approximately 6,000
gauge sets have been issued, more than
300,000 blast gauge recordings have been
captured, and over 150,000 full waveforms

have been processed. Over 185 unit level and
personnel level reports have been created and
delivered to commanders since 2018.

Service members involved in heavy weapons
training (HWT) courses or exercises will be
exposed to repetitive sub-concussive blast
exposure events (RSCBE). Instructors at heavy
weapons training schools may experience high
number of HWT-associated blast exposures per
year during a 2-3 years of assignments. Over
the last decade, the operational, research, and
medical communities have become increasingly
aware that repetitive sub-concussive blast
exposure may cause acute, cumulative, and
long-term clinical and physiologic effects.
Service members involved in certain routine
combat training courses or exercises will be
exposed to multiple, primarily sub-concussive,
blast overpressure events. RSCBE has
historically been associated with clinical signs
such as a decrease in neurocognitive function
and subjective symptoms that are similar to
those of post-concussive syndrome (headache,
memory loss, changes in mood, inability to
sleep, balance problems), but the long-term
effects are largely unknown.

m @ I M E c E® ONE GREAT LEARNING EXPERIENCE.



NOVEMBER 1 -

5, 2021

EVENT.ASME.ORG/IMECE

We have hypothesized that RSCBE causes
lasting molecular level damages in the brain.
INVestigating the neurologic effects of Training
Associated Blast (I-TAB), monitored service
members undergoing HWT with shoulder-fired
recoilless weapons using serum based proteomic
evaluations. Blood samples were collected

from Students (n = 6) and Instructors (n = 10)

at baseline, 6 hr, 24 hr, 72 hr, 2 weeks, and 3
months after HWT. Serum samples were isolated
on site; aliquots were snap frozen and shipped
frozen for proteomics analysis. Serum samples
were analyzed by using the reverse phase
protein microarray (RPPM), a high sensitivity,
high throughput proteomics platform to
determine the serum levels of ubiquitin carboxyl-
terminal hydrolase L1 (UCH-L1), glial fibrillary
acidic protein (GFAP), Claudin 5 (CLDNS5),
occluding (OCL), membrane metalloprotease

9 (MMP9), interleukin 6 (IL-6), and cholinergic
receptor nicotinic alpha 7 subunit (CHRNA?7).
RPPM analyses were performed according to
established procedures. Compared to the serum
levels obtained before HWT, serum levels of all
biomarkers were elevated following HWT, both
in the Instructor Group and in the Student Group;
serum biomarker levels of all protein biomarkers
tested were significantly higher in Instructors
than in Students; serum levels of most of the
tested protein biomarkers were the highest at

3 months post-training in the Student Group;
autoantibody titers of proteins related to vascular
and neuroglia-specific proteins were elevated

in Students at 3 months after HWT as compared
to the baseline levels. Our preliminary results
from our pilot study suggests that HWT may be
associated with vascular and neuroglia insult
and inflammation lasting for at least 3 months
following exposures, based upon or observation

of, and results in elevated titers of autoantibodies
against vascular and neuroglia specific proteins
over time.

Professor of Neurology at the F. Edward
Hebert School of Medicine at the Uniformed
Services University of the Health Sciences
(USUHS), where his research efforts are focused
towards the understanding and management of
traumatic brain injury related pathophysiology.
He is currently conducting two clinical trials
evaluating the neurologic effects of repetitive
blast exposure and participating in a multicenter
trial evaluating the effect of repetitive head
impact in collegiate sports. He oversees a
laboratory and translational TBI program
targeting the molecular and cellular responses
associated with sub-clinical and concussive
forces, to include alterations in the neuronal
membrane, such as the scaffolding protein
Caveolin-1 and its role in membrane/lipid raft
(MLR) formation and localization and Integrin
activation and the relationship to cell adhesion
and migration, the extracellular matrix (ECM),
and mechano-transduction. Dr Duckworth has in
vitro and in vivo models of both blast and impact,
which allow for translation and investigation of
the primary and secondary response to these
external forces. His medical training as Staff
Neurologist/Neurointensivist and his research
experience make him well qualified to perform
investigator responsibilities in this study. He
has been involved in numerous peer-reviewed
publications that addressed traumatic brain injury
and neurological disorders.
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Track 6: Design, Systems and Complexity
Thursday, November 4, 2021,
11:20AM-12:05PM

Yoram Halevi,
Technion, Israel Institute of
Technology and Shenkar
College of Engineering,
Design, Art

Multi-Level Optimization:
When Optimal Control Meets Evolutionary
Algorithms

Optimal control of dynamical systems
is a well-established problem with well-known
solution. Mathematically, it can be formulated
as a classical calculus of variations problem
and a solution, consisting of a solvable set of
differential equations, is derived accordingly.
While theoretically fully solved, in practice
there are formidable computational problems
ahead. The differential equations are notoriously
hard to solve because they constitute a two
point boundary value problem (TPBVP), and
inherently stiff. Furthermore, the problem needs
to be solved in one block, i.e., no segmentation
is possible. Evolutionary algorithms are in a
way the opposite approach. They are iterative
procedures that use the model of the system just
to calculate the fitness function but otherwise
are very generic. Notable properties are that
the size of the problem is not directly related
to the computational effort and the flexibility in
dealing with variables of different types. The

complementing properties of the two approaches

call for judicious combination of them by creating
a bi-level (multi-level in general) optimization

problem. Topics that need to be addressed in
that process include the definition of global
parameters, the segmentation, and the interplay
between higher and lower levels. The general
approach will be demonstrated by a detailed
solution of a specific problem: minimizing the
invested energy in a partially prescribed end-
effector motion of a manipulator with redundant
degrees of freedom.

Yoram Halevi is currently the Dean of
Engineering at Shenkar — Engineering, Design,
Art and a Professor Emeritus at the Technion,
Israel Institute of Technology. He has been with
the Technion for over 30 years and held the
James H. (Jimmy) Belfer chair in Mechanical
Engineering until his retirement in 2020. Dr.
Halevi received his B.Sc., M.Sc., and D.Sc.
degrees in Mechanical Engineering from the
Technion. He held visiting positions at Penn State,
Ohio State, and Virginia Tech in the U.S. and in
CNR-ITIA in Milan, Italy, as well as short term
visits to other universities and research institutes.
At the Technion, he was Dean of the Faculty of
Mechanical Engineering and Dean of the Division
of Continuing Education and External Studies.
His public activities include serving as President
of Israel Association of Automatic Control,
Member of ASME Europe Executive Council, and
Chair of ASME Europe conference committee.
His research interests are in control of flexible
structures, optimal control of redundant actuation
systems, model order reduction, and model
updating. Yoram Halevi is a Fellow of ASME.
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Track 7: Dynamics, Vibration, and Control
Monday, November 1, 2021,
1:10PM-1:55PM

Michael P. Paidoussis

e w1
« ? e

"

Pipes Conveying Fluid: A
Flourishing Model Dynamical Model

In a 1993 paper, the dynamics of a pipe
conveying fluid was labelled a model dynamical
problem, on the same footing as that of a column
subjected to an end-load. From 1939 to 1986,
with a concentrated effort in the 1950’s and
60’s, 92 substantial papers on the subject were
published, i.e., an overall average of 2 papers/
year, but in the 2019-2021 period this exploded
to 31 papers/year, an astonishing progression.
Many variations on the theme have been studied,
mainly on the dynamical behaviour and stability
of the pipe, among them:

« Articulated, curved, tapered pipes

« Pipes with added springs, added masses,
attached plates, end-nozzles, on elastic
foundations Rotating, spinning, loosely
supported, flexibly supported, impacting
pipes, extruding pipes

« Laminar, turbulent, two-phase, magnetic,
pulsating flows

« Aspirating pipes, pipes subjected to both
internal and external axial flows

« Very long, multiply supported, micro and
nano pipes

« 2D and 3D motions, subcritical and
supercritical bifurcations, double
degeneracies, and chaos

« Pipes of functionally graded materials, with
smart material overlays

+ Resolved and unresolved paradoxes

In this lecture, some of the above, selected for
their intrinsic interest, will be discussed, mainly
in physical rather than mathematical terms.
Emphasis is placed on (i) the fundamentals and
(i) recent contributions.

Michael P. Paidoussis was born in Cyprus
in 1935 and was educated in the Greek Schools
of Egypt, McGill University, and the University of
Cambridge, receiving his B.Eng. in Mechanical
Sciences (with honours) in 1958 and his Ph.D.
(Cantab) in Engineering in 1963. He has been
Overseas Fellow at GEC in Britain (1958-60)
and Research Officer at Atomic Energy of
Canada Ltd. (Applied Physics Division, 1963—
67) in Chalk River, Canada. He joined the
Department of Mechanical Engineering of McGill
University in 1967. Promoted to Professor in
1976, he served as Chairman of the Department
from 1977 to 1986 and is now the Thomas
Workman Emeritus Professor.
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Since 1960, he has worked on various aspects
of fluid-structure interactions and flow-induced
vibrations and instabilities. He is the author of
Fluid-Structure Interactions: Slender Structures
and Axial Flow, Vol. 1 (1998, Academic Press,
London), Vol. 2 (2004, Elsevier Academic Press,
London); 2nd editions in 2014 and 2016. He

is also the leading author of Fluid-Structure
Interactions: Cross-Flow-Induced Instabilities
(2011, Cambridge, University Press). He has
published over 265 papers in refereed journals
and 175 full papers in refereed conference
proceedings; h-index: 69.

He has received a British Association Medal

for High Distinction in Mechanical Engineering
(1958), the George Stephenson Prize from the
Institution of Mechanical Engineers (IMechE),
the CANCAM Prize in 1995, and the ASME 1999
and 2016 Fluids Engineering Award and Medal,
and the Worcester Reed Warner Award and
Medal in 2017.

He is Fellow of IMechE, ASME, CSME, the
American Academy of Mechanics, the Royal
Society of Canada (Academy of Science), and
the Canadian Academy of Engineering. He has
served as Chairman of Division Ill of IAHR (1981-
87). He has been active in various committees
of the Pressure Vessels and Piping, Fluids
Engineering and Applied Mechanics Divisions of
ASME; he was the ASME Calvin Rice Lecturer for
1992. From 1986 to 2014, he has been the Editor
of the Journal of Fluids and Structures (Academic
Press, now Elsevier). Now he is a member of

the Advisory Board of the Journal of Fluids and
Structures and Journal of Sound and Vibration.

Tuesday, November 2, 2021,
11:50AM-12:35PM

Bogdan I. Epureanu
University of Michigan

Data-Driven Forecasting
of Critical Transitions Based on Invariants of
Nonlinear Dynamics

A variety of large dimensional systems,
ranging from systems examined by engineering
to others related to climate sciences and ecology,
are at risk of critical transitions. These systems
shift abruptly from one state to another when
parameters that slowly and smoothly drift cross
a threshold. It is exceedingly difficult to know
if a system comes close to critical transitions,
because typically there are no easily noticeable
changes in the system dynamics that can be
observed until it is too late and the transition has
occurred. Furthermore, accurate models of many
physical and engineered systems are often not
available, and predictions based on incomplete
models have limited accuracy. Thus, a significant
challenge emerges. How could we forecast
such transitions before they occur? The answer
lies in a combined use of invariants in nonlinear
dynamics and data-driven methods that together
can predict such catastrophic events.
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In this talk, we introduce a unique set of data-
driven approaches developed to forecast

critical points and post-critical dynamics using
measurements of the system response collected
only in the pre-transition regime. The forecasting
approach is based on the phenomenon of
critical slowing down, namely the slow dynamics
systems exhibit near a tipping point. Based on
observations of the system response to natural
and controlled perturbations, the method
discovers the system’s stability, resilience,

and equilibriums in current and upcoming
conditions. The application of this finding

in physical experiments and computational
methods will be demonstrated for a variety

of natural and engineered systems, including
microsensors (vibration based mass detectors),
aeroelastic systems (flutter of 2D airfoils and

3D wings), traffic flow systems (onset of traffic
jams), electrical systems (nonlinear circuits), and
population dynamical systems (yeast populations,
ecological systems).

Bogdan I. Epureanu is an Arthur F. Thurnau
Professor in the Department of Mechanical
Engineering at the University of Michigan and has
a courtesy appointment in Electrical Engineering
and Computer Science. He received his Ph.D.
from Duke University in 1999.

He is the Director of the Automotive Research
Center, which leads the way in areas of autonomy
of ground systems, including vehicle dynamics,
control, and autonomous behavior; human-
autonomy teaming; high performance structures
and materials; intelligent power systems;

and fleet operations and vehicle system of
systems integration.

His research focuses on nonlinear dynamics
of complex systems, such as teaming of
autonomous vehicles, enhanced aircraft
safety and performance, early detection of
neurodegenerative diseases, and forecasting
tipping points in engineered and physical
systems such as disease epidemics and
ecology. His research brings together
interdisciplinary teams and consortia such as
Government (NIH, NSF, DOE, DOD), Industry
(Ford, Pratt & Whitney, GE, Airbus), and
Academia. He has published over 350 articles in
journals, conferences, and books.

Track 8: Energy
Wednesday, November 3, 2021,
11:50AM-12:35PM

Petros Sofronis,
University of lllinois at
Urbana-Champaign

Powering the Future Through
International Partnerships for Materials and
Engineering System Solutions

Achieving and even exceeding CO2
emission reduction targets and developing
innovative safe and reliable energy systems are
serious challenges. They require a paradigm
shift in our approach to research that bridges
not only multiple spatial, molecular to miles, and
temporal scales, nanoseconds to decades, but
it also necessitates bringing together scientists
and engineers from disparate disciplines. In this
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presentation, Sofronis will showcase a number of
engineering approaches from the International
Institute for Carbon-Neutral Energy Research

to explore (i) the safe, and reliable production,
storage, and utilization of hydrogen as a fuel, and
(ii) the underlying science of CO2 capture and
storage technology or the conversion of CO2

to a useful product. Lastly, the reduction of CO2
emissions associated with the implementation of
these technologies in Japan will be discussed.

In particular, development and validation of

a lifetime prediction methodology for failure

of materials used for hydrogen containment
components requires thorough understanding

of the deformation and fracture mechanisms

at the atom- and micro-scale along with a solid
mechanics approach to link these mechanisms
with the macroscopically observed failure at

the macroscale. He will present an approach

to establish this link between microscale and
macroscale in a number of material systems.
Lastly, he will address issues of mitigation
strategies, such as the deceleration of hydrogen-
induced fatigue crack growth by adding a few
molecules of oxygen per million molecules to the
hydrogen gas stream.

Over nearly 35 years, Professor Sofronis
has educated hundreds of students in applied
mechanics and researched the behavior
of materials in adverse chemo-mechanical
environments. He has studied hydrogen
embrittlement through modeling and simulation
at micro- and macro-levels, coupled with
experimental observations of deformation
processes at micro- and nanoscales. The UIUC
theory on the hydrogen-induced shielding of
defect interactions is a rational explanation
of hydrogen-induced fracture mediated by
dislocation plasticity. Professor Sofronis worked

on mitigating embrittlement of materials for
hydrogen applications, such as pipelines
transporting hydrogen. Since 2010, he has led
the International Institute for Carbon-Neutral
Energy Research (I2CNER), co-hosted by

Kyushu University in Japan and the University

of lllinois, and is funded by the World Premier
International Research Initiative of Japan. Under
his leadership, I2CNER developed into a world-
class institute on fundamental research for the
advancement of low carbon emission and cost-
effective energy systems and improvement of
energy efficiency. Currently, he is establishing
the Midwestern Hydrogen Partnership, a
collaboration between Argonne National Lab and
UIUC to advance and promote the development
and adoption of hydrogen and fuel cell
technologies as important parts of the energy mix
for the Midwestern states.

His honors include the 2020 Frank Kreith

Energy Award, ASME; 2011 DOE Hydrogen and
Fuel Cells Program Research and Development
Award; 2009 Campus Award for Excellence in
Graduate and Professional Teaching, UIUC; 2009
Fellow, ASME; 2006 Fellow, Japan Society for
the Promotion of Science, Kyushu University; and
UIUC “List of Instructors Ranked as Excellent by
Their Students” for 37 semesters, between Spring
1993 and Fall 2020.
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Thursday, November 4, 2021,
11:20AM-12:05PM

Ting Wang,
University of New Orleans

Production of Cleaner
Energy, Power, Fuels, and Chemicals via
Gasification Technology

Gasification is an endothermic reactive
process that converts hydrocarbon feedstock
into synthetic gases (or syngas) that can be
further utilized to produce power, high-grade
fuels (such as hydrogen, diesel, and jet fuels), and
various chemicals (such as methanol, ammonia,
and fertilizers). The hydrocarbon feedstock is
widely available as coal, biomass, refinery bottom
residues (such as petroleum coke, asphalt,
visbreaker tar, etc.), and municipal wastes. The
syngas can be cleaned, and the produced carbon
dioxide can be reused or sequestered, making
the process cleaner and more environmentally
friendly. This presentation will focus on the
thermodynamic aspect of the gasification process
and its application to power generation, such as
the traditional Integrated Gasification Combined
Cycle (IGCC), in which the feedstock is fully
and completely gasified into light gases, mainly
consisting of hydrogen and carbon monoxide.
The traditional syngas cleanup methods are
performed in a low-temperature environment,
which requires the implementation of syngas
cooling with an inevitable large loss of thermal
efficiency. Recently, a warm gas cleanup process

has been successfully developed, which has
inspired the development of a conceptual
Integrated Mild/Partial Gasification Combined
(IMPGC) cycle, implemented with a post-
combustion carbon capture process. The IMPGC
cycle employs mild gasification to preserve the
high-energy volatile matters within the feedstock,
while the partial gasification is implemented to
supplement the steam bottom cycle with a purely
char-fired PC plant boiler. Therefore, much less
energy is used to gasify the solid chars than go
through the full and complete gasification. The
performance of this newly conceptualized model
is compared to those of other types of power
plants. Furthermore, this conceptual (IMPGC)
cycle is shown to retrofit older pulverized coal
plants and achieve significantly increased
thermal efficiency than implement conventional
retrofitting approaches.

Professor Ting Wang is currently the
Director of Energy Conversion and Conservation
Center (ECCC) and Matthey Endowed Chair for
Energy Research of University of New Orleans
(UNO). He is also a Professor of the Department
of Mechanical Engineering. Prior to UNO, he
taught 15 years at Clemson University in South
Carolina, USA. He has been involved in energy
conservation and power generation in full
spectrum for the past 40 years. He specializes in
gas turbine power generation, turbomachinery,
coal gasification, poly-generation, integrated
gasification combined cycle (IGCC), Micro
Combined Cooling, Heating, and Power (Micro-
CCHP), multiphase flow heat transfer, energy
efficiency, and general thermal-flow engineering.
Professor Wang received a Ph.D. from the
University of Minnesota at Twin Cities in 1984
and M.S. degree from the State University of
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New York at Buffalo with a major in mechanical
engineering in 1981. He has published over

340 research papers and reports. He was the
recipient of the American Society of Mechanical
Engineers (ASME) George Westinghouse Silver
Medal for his contributions to power engineering
in general and Edward F. Obert Award for his
co-authored paper in the area of Integrated
Mild-Partial Gasification Cycle (IMPGC). He was
the Past Chair of two ASME committees (Coal,
Biomass, and Alternative Fuels Committee

and Gas Turbine Heat Transfer Committee). He
has also served on the editorial board of three
International Journals. He is an ASME Fellow.

Track 9: Engineering Education
Monday, November 1, 2021,
1:10PM-1:55PM

Jill Seubert
NASA

Featuring Engineering
Education: A Personal Trajectory to Becoming
an Interplanetary Navigator

Dr. Jill Seubert is an interplanetary
navigator who has guided spacecraft across the
solar system, including the Mars Perseverance
rover. In this presentation, she discusses her
experiences throughout her engineering
education, and the path that led her from rural
Pennsylvania to mission control at NASA’s Jet
Propulsion Laboratory. Jill’s childhood and early
education was full of people who supported

her interest in STEM subjects, and she chose to
study aerospace engineering due in no small
part to the romanticism of space exploration.
The first time Jill watched a rover land on Mars
was when Spirit bounced onto the surface, and
Jill remembers one thing most clearly while
watching the Mission Operations team at JPL
celebrate: “l wish | were smart enough to do
that someday.”

Fifteen years later, Jill now knows that she is
smart enough to do that and has since supported
several highly successful Mars landings and
demonstrated new technology to push the limits
of deep space navigation. This talk explores
JillI's engineering education journey, including
opportunities and experiences that formulated
key engineering traits. Embracing lessons of the
importance of adaptability and transparency,
accrued through experiences in space mission
operations, has forged Jill as a technical leader.
Jill will also discuss her experiences as a minority
gender in engineering, and how valuing her
individuality and authenticity as well as technical
integrity has made her a better engineer. The
audience will recognize the importance of

their individual role in the transformative
engineering landscape and future STEM
workforce development while learning many
pointers for effectiveness from Dr. Seubert’s
remarkable journey.

Dr. Jill Seubert is an interplanetary navigator
at NASA's Jet Propulsion Laboratory, and is a
leading expert on astrodynamics, estimation,
deep space navigation, high-fidelity clock
stochastic modeling, and mission and science
applications of one-way radiometric data. She
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has supported the navigation of numerous Mars
missions and was the Orbit Determination Lead
for the Mars Science Mission 2020, guiding it to
a safe landing on Mars on February 18, 2021. In
addition to her work in interplanetary navigation,
Dr. Seubert was the Deputy Principal Investigator
of NASA's Deep Space Atomic Clock Technology
Demonstration Mission.

Dr. Seubert is the recipient of the University of
Colorado College of Engineering Recent Alumni
Award (2017) and Pennsylvania State University
“40 Under 40” award (2021). She holds a B.S.
degree in Aerospace Engineering from the
Pennsylvania State University and M.S. and Ph.D.
degrees in Aerospace Engineering Sciences from
the University of Colorado at Boulder.

Track 10: Fluids Engineering
Tuesday, November 2, 2021,
11:50AM-12:35PM

Mehrdad Zangeneh,
University College London

Multi-objective Inverse
Design Based Automatic Optimization of
Contra-Rotating Low Head Reversible Pump
Turbines for Energy Storage Applications

Rapid growth in intermittent renewable
energy, in order to meet the growing need for
rapid decarbonisation, has created challenges
in maintaining grid stability. Hydropower energy
storage can play a key role in this area. However,

up to now, hydro power energy storage has
been relying on high head configurations which
restrict applications to limited areas with the right
topology. The EU’s Horizon 2020 sponsored
ALPHEUS project is involved in development

of low head contra-rotating reversible pump
turbine hydro storage which can enable larger
scale application in most coastal areas. In this
presentation, the design and optimization of

a shaft driven contra-rotating pump-turbine

by coupling a 3D inverse design method with
surrogate model based optimization strategy will
be outlined.

The 3D inverse design method computes the
turbomachinery blade geometry for a specified
distribution of blade loading and pressure field.
The method enables designers to optimize
turbomachinery vanes and blades by exploring

a large design space without the trial and error
of traditional design methodologies. There are
also computational advantages in using inverse
design as an optimization strategy. In this
approach, the blade is parametrized by using the
blade loading and not the blade geometry, which
can significantly reduce the number of design
parameters to cover the same design space.
This feature improves the speed and accuracy of
automatic optimization. In particular, by using the
inverse design approach it is possible to achieve
accurate surrogate model based optimization.
This approach can then be used to solve difficult
multi-point, multi-objective and multi-disciplinary
problems under industrial time scales. The
presentation starts from the basic initial flow path
design of the contra-rotating pump turbine. This
initial flow path is then used together with the 3D
inverse desigh method to generate an initial 3D
geometry of the contra-rotating pump turbine,
which is then analysed in 3D CFD in pump and
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turbine modes at various conditions. This initial
stage is then parametrized both in terms of 3D
blade geometry and flow path by using a total

of 21 design parameters for both blade rows.

An initial sensitivity analysis is carried out to
select the most influential 11 design parameters
for detailed optimization using Kriging as
surrogate model and 95 different configurations
of the contra-rotating stage. The goal of the
optimisation was to maximise the average power
output of the turbine and minimise the power
required for the pump and reduce the risk of
cavitation. Cavitation was considered because
of its impact on fish mortality. The selected
geometry obtained from the surrogate model
based optimization process was verified by
detailed CFD and significant improvement in
stage efficiency were obtained in both pump and
turbine modes.

Mehrdad Zangeneh is Professor of
Thermofluids at University College London
and Founding Director of Advanced Design
Technology, Ltd. For the past 30 years he has
been involved in development of advanced
turbomachinery design codes based on
3D inverse design approach and automatic
optimization to turbomachinery design. His
research has resulted in important breakthroughs
in radial turbomachinery, such as the suppression
of secondary flows in radial and mixed flow
impellers and the suppression of corner
separation in vaned-diffusers. He has been
granted 7 international patents. He is recipient
of Japan’s Turbomachinery Society’s Gold
Medal and the Donald Julius Grone Prize by the
Institution of Mechanical Engineers in UK. He has
published more than 120 papers in journals and
refereed conferences.

Track 11: Heat Transfer and
Thermal Engineering
Tuesday, November 2, 2021,
11:50AM-12:35PM

Erika Gupta, U.S.
Deptartment of Energy

Thermal Energy Management
for Reduced CO2 Emissions in Grid-interactive
Efficient Buildings.

Buildings account for over 70% of U.S.
electricity consumption and power sector CO2
emissions, and in general over 50% of building
energy consumption can be attributed to thermal
loads. Thermal energy management in buildings
is therefore critical for both energy efficiency
and grid flexibility where they are managed
through electric powered devices such as heat
pumps. Most regions of the U.S. experience peak
loads on the electrical grid during the summer
season. Improvements to HVAC efficiency and
load shifting capabilities through thermal energy
storage can help reduce peak loads attributed to
HVAC in the residential and commercial sectors
and enable loads to be shifted to generation
periods with lower CO2 intensity. This plenary
will provide an overview of the Department
of Energy’s Office of Energy Efficiency and
Renewable Energy’s R&D activities in this space
funded by the Building Technologies Office. The
two key areas covered will be next generation
HVAC and refrigeration technologies and thermal
energy storage systems.

m @ I M E c E® ONE GREAT LEARNING EXPERIENCE.



NOVEMBER 1 -

5, 2021

EVENT.ASME.ORG/IMECE

Erika Gupta is the acting program manager
for the Emerging Technologies Program in EERE’s
Building Technologies Office. She is also the
technology manager for the Sensors and Controls
Subprogram. Her work at BTO leverages her
controls background, focusing on building energy
management controls and projects supporting
controls for grid-integrated efficient buildings.

She first joined EERE as a technology
development manager in the Fuel Cell
Technologies Office in 2012, managing projects
that could lower the cost of delivery of hydrogen.
Prior to joining FCTO she worked in the fuel cell
industry at Nuvera Fuel Cells. Prior to that, she
spent time as a program engineer at Luminus
Devices working on their Phlatlight LEDs. Erika
also has a background in reliability engineering
and predictive failure analysis.

She attained her B.S. in mechanical engineering
at Boston University and M.S. in mechanical
engineering, with a focus on control systems, at
Worcester Polytechnic Institute and has recently
completed a graduate certificate in cyber security
from Harvard Extension School.

Thursday, November 4, 2021,
11:20AM-12:05PM

Summer Locke,
Boeing Research
& Technology

Global Collaboration
Strategy for Tackling Integrated
Thermal Systems Challenges in
Aerospace Applications

As new business models evolve around
advanced technologies, significant improvements
in the performance of aerospace platforms are
possible by approaching designs as integrated
mechanical systems. Optimizing across systems
requires integrated model-based engineering
and a multi-industry standards framework for test
and validation. Multi-disciplinary systems design
is ultimately about value creation: understanding
the map of new business requirements and how
they are enabled by modular architectures.
Collaboration across industries is critical to
the transformation of aerospace production
systems, and changing the way we design,
manufacturing and test parts and tools. The
aerospace military and commercial customers
are facing an operational transformation enabled
by advanced manufacturing business models
that are driving new platform and service
requirements. This talk will present examples
of multi-disciplinary integrated design of heat
exchangers, such as a high temperature pre-
cooler, that required concurrent development of
materials, manufacturing processes, and thermal
system optimization. Locke will conclude with a
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discussion of how the Boeing Global Research
and Development Strategy team is replicating
this example with its approach to creating
opportunities to accelerate technology infusion.
Bio: Summer Locke is a Boeing Associate
Technical Fellow in Multi-Disciplinary Analysis
and Optimization, and a Global R&D Portfolio
Manager for collaborative projects with partners
in Australia, UK, SE Asia, Norway, Saudi Arabia,
and the U.S. She leads technology transition and
implementation for research with national labs
and small to large suppliers. She specializes in
complex systems and is leading proposals for
integrated thermal systems, satellite networks
with optical quantum encrypted communications,
remote sensing, 3D printed spare parts, and
optimization of factory flow with Industry 4.0.
Locke has been with Boeing since 1996. She
started her career in optimization of launch
vehicle and satellite trajectories, and as a

flight operations lead for eight missions on the
Russian/Ukrainian Sea Launch and the Inertial
Upper Stage programs. From 2007 to 2012,
Locke led technology integration for Boeing
Technology Ventures, interfacing with large
corporate investors, Sandia and Los Alamos
National Labs, and venture capital companies to
develop supplier capabilities for new business
pursuits for Boeing Commercial Airplanes and
Boeing Defense, Space & Security. Before
joining Boeing, she was a Satellite Design
Engineer in the NASA Space Grant Program from
1994 to 1996.

She holds a Bachelor’s of Science in Mechanical
Engineering from Arizona State University and

a Master’s of Science in Aerospace Engineering,
Plasma Physics, from the University of
Washington. Her thesis focused on modeling

the performance of Hall thrusters for
in-space propulsion.

Track 12: Mechanics of Solids,
Structures, and Fluids
Monday, November 1, 2021, 1:10PM-1:55PM

Zdenék P. Bazant,
Northwestern University

Reappraisal of Phase-Field,
Peridynamics and Other Fracture Models in
Light of Classical Tests and Gap Test

The recently conceived gap test>
along with its simulations by crack band
microplane models for concrete, shale,
composites and plastic-hardening metals, sheds
new light on the phase-field and peridynamics
fracture models, newly popular in computational
mechanics. The gap test,,, which revealed that
the fracture energy G, (or K_ J ) of a quasibrittle
material or plastic hardening metal depends
strongly on the level and history of crack-
parallel stresses oxx (=T), o, ¢  and can change
Gf by even £100%, is reviewed first. Then its
implications for the newly popular models are
discussed, and comparisons with a number
of important classical tests of quasibrittle
(concrete or rock) structures that have been
previously ignored are also made. Optimal
fitting of the data by state-of-art phase-field and
peridynamics computer programs calibrated
by basic material properties reveals severe
discrepancies. While the phase-field models have
certain advantages (being superior for static and
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dynamic propagation of curved and branching
line cracks in perfectly brittle materials obeying
LEFM) and could be generalized to different
constant (non-varying) levels of crack-parallel
stress, they are shown incapable of matching
the results of classical fracture tests of typical
quasibrittle structures (provided that the same
set of model parameters is used for all the

tests conducted on the same material). In these
comparisons, peridynamics is found to be inferior
in all cases, which reinforces the previous,
strictly theoretical, critique®. The conceptual
fault of peridynamics, both bond- and state-
based, is that it implies a microstructure with
exclusively axial force interactions and ignores
shear-resisted particle rotations. Such rotations
are what lends LDPM, a particle-based discrete
model, its superior performance. The continuum-
based crack band model with a realistic tensorial
damage constitutive law (M7) fits the data

from all the classical and gap tests closely.

The previously discussed, , , severe limitations
of XFEM and cohesive crack models are also
pointed out. In closing, the ubiquity of varying
crack-parallel stresses in practical problems and
their effects in concrete, shale, fiber composites,
plastic-hardening metals and materials on
submicrometer scale is emphasized.

References (freely downloadable as # 612, 613, 620 and 567 from
http:// HYPERLINK “http://www.civil.northwestern.edu/people/

bazant” www.civil.northwestern.edu/people/bazant):

'Nguyen, Hoang T., Pathirage, M., Rezaei, M., Issa, M., Cusatis,
G., and Bazant, Z.P. (2020). “New perspective of fracture
mechanics inspired by gap test with crack-parallel compression.”
Proc. National Academy of Sciences 117(25), 14015 - 14020.

2Nguyen, Hoang T., Pathirage, M., Cusatis, G., and BazZant, Z.P.
(2020). “Gap test of crack-parallel stress effect on quasibrittle

fracture and its consequences.” ASME J. of Applied Mechanics 87

(July), 0710121 - 11.

3Nguyen, Hoang T., Dénmez, A. Abdullah, Bazant, Z.P. (2021).
“Structural Strength Scaling Law for Fracture Plastic-Hardening
Metals and Testing of Fracture Properties.” Extreme Mechanics
Letters 43,101141, pp. 1-12.

“Bazant, Z.P., Luo, Wen, Chau, Viet T.,, and Bessa, M.A. (2016).
“Wave dispersion and basic concepts of peridynamics compared
to classical nonlocal models.” J. of Applied Mechanics} ASME 83
(Nov.) 111004-1---16

Born and educated in Prague (Ph.D. 1963),
Bazant joined Northwestern in 1969, where he
has been W.P. Murphy Professor since 1990 and
simultaneously McCormick Institute Professor
since 2002, and Director of Center for Concrete
and Geomaterials (1981-87). He was inducted
to NAS, NAE, Am. Acad. of Arts & Sci., Royal
Soc. London; the academies of Austria, Japan,
Italy, Spain, Czech Rep., Greece, India, and
Lombardy; and Academia Europaea. Honorary
Member of ASCE, ASME, ACI, RILEM. Received
Austrian Cross of Honor for Science and Art;

7 honorary doctorates (Prague, Karlsruhe,
Colorado, Milan, Lyon, Vienna, Ohio State);

ASME Medal, ASME Timoshenko, Nadai and
Warner Medals; ASCE von K'arm’an, Freudenthal,
Newmark, Biot, Mindlin and Croes Medals,

and Lifetime Achievement Award; SES Prager
Medal; Outstanding Res. Award, Am. Soc. for
Composites; RILEM Gold Medal; Exner Medal
(Austria); Torroja Medal (Madrid); etc. He authored
nine books: Scaling of Struct. Strength, Creep in
Concrete Str., Inelastic Analysis, Fracture and Size
Effect, Stability of Structures, Concrete at High
Temp., Creep & Hygrothermal Effects, Probab.
Mech. of Quasibrittle Str., QuasbrittleFrac. Mech.
He is one of the original top 100 ISI Highly

Cited Scientists in Engrg. H-index: 139, citations:
84,000, i10 index: 658 (Google, incl. self-cit.). In
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2019 Stanford U. weighted citation survey (see
PLoS), he was ranked no.1in CE and no.2 in
Engrg. worldwide. In 2015, ASCE established ZP

Bazant Medal for Failure and Damage Prevention.

His 1959 mass-produced patent of safety ski
binding is exhibited in the New England Ski
Museum, Franconia, NH.

Tuesday, November 2, 2021,
11:50AM-12:35PM

Glaucio H. Paulino,
Georgia Institute
of Technology

Origami Engineering:
Structures, Metamaterials, and Robots

We study the geometric mechanics of origami
assemblages and investigate how geometry
affects behavior and properties. Understanding
origami from a structural standpoint can allow

for conceptualizing and designing feasible
applications across scales and disciplines of
engineering. We review the basic mathematical
rules of origami and use 3D-printed origami legos
to illustrate those concepts. We then present

a reduced-order-model, which consists of an
improved bar-and-hinge model, to simulate
origami assemblages. We explore the stiffness of
tubular origami and kirigami structures based on
the Miura-ori folding pattern. A unique orientation
for zipper coupling of rigidly foldable origami
tubes substantially increases stiffness in higher
order modes and permits only one flexible motion
through which the structure can deploy. We
couple compatible origami tubes into a variety of

cellular assemblages that enhances mechanical
characteristics and geometric versatility, leading
to the design of structures and configurational
metamaterials that can be deployed, stiffened,
and tuned. We have designed, fabricated (using
direct laser writing), and tested (SEM) this
metamaterial at the micron-scale. This resulted
not only in the smallest scale origami assembly,
but also in a metamaterial with intriguing
mechanical properties, such as anisotropy,
reversible auxeticity, and large degree of shape
recoverability. The presentation concludes with
a vision toward the field of origami engineering,
including origami robots with distributed
actuation, allowing for on-the-fly programmability,
and other interdisciplinary applications.

Bio: Professor Paulino is the Raymond Allen
Jones Chair at the Georgia Institute of
Technology. His seminal contributions in the
area of computational mechanics include the
development of methodologies to characterize
the deformation and fracture behavior of existing
and emerging materials and structural systems,
topology optimization for large-scale multiscale/
multiphysics problems, variational methods,
deployable structures, and origami engineering.
Last year (2020), he received the Daniel C.
Drucker Medal of ASME, the Raymond D. Mindlin
Medal of ASCE, and the Reddy Medal from
Mechanics of Advanced Materials and Structures
(MAMS 2020). He also received the 2015
Cozzarelli Prize from the National Academy of
Sciences, “which recognizes recently published
PNAS papers of outstanding scientific excellence
and originality.” He is a former President of

the Society of Eng. Science (SES). Recently, he
was elected to the U.S. National Academy of
Engineering (NAE).
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Track 13: Micro- and Nano-Systems
Engineering and Packaging
Wednesday, November 3, 2021,
11:50AM-12:35PM

James Hone,
Columbia University

Tunable Electronic and
Optical Properties in Rotatable Heterostructures

Van der Waals heterostructures, in
which different two-dimensional (2D) materials
are assembled into layered structures, provide
a new opportunity to create tailor-made
materials with new properties. Importantly,
these properties are a function not only of the
constituent materials but also the relative angle
between the layers—leading to the new concept
of “twistronics.” The ultra-low friction between
layers in these heterostructures provides a
unique opportunity to create tunable materials
whose properties can be changed by modifying
the interlayer twist angle. To do this, we rotate
the top layer of a heterostructure using a contact-
mode atomic force microscope (AFM) to modify
the interfacial twist angle and moire wavelength,
modifying a number of emergent properties.

In this talk, Hone will describe three applications
of this technique: (1) tuning bandstructure in
graphene-hBN interfaces; (2) tuning symmetry
in graphene with two hBN layers; and tuning

the nonlinear response of hBN-hBN interfaces.
He will also describe new efforts to use on-chip
electrostatic actuation to control rotation.

James Hone is currently Wang Fong-
Jen Professor of Mechanical Engineering
at Columbia University. He received his BS
in physics from Yale in 1990, and PhD in
experimental condensed matter physics from
UC Berkeley in 1998, and did postdoctoral work
at the University of Pennsylvania and Caltech,
where he was a Millikan Fellow. He joined the
Columbia faculty in 2003. He served as director
of Columbia’s Materials Research Science and
Engineering Center from 2014 to 2021 and
currently serves as chair of the Department of
Mechanical Engineering.

Track 14:
Monday, November 1, 2021, 1:10PM-1:.55PM

Antoine B. Rauzy,
Norwegian University of
Science and Technology

Towards a New Generation of Probabilistic
Safety Assessment Models and Tools

This talk aims at presenting the most
advanced research results regarding modeling
methods, languages, and tools dedicated
probabilistic risk and safety assessment of
complex technical systems. We shall start by
reviewing the conceptual foundations that frame
the domain, namely the computational complexity
of calculation of probabilistic risk indicators and
the different categories of models. Then, we shall
present the S2ML+X paradigm and its application
to modeling languages dedicated to probabilistic
risk and safety assessment. This paradigm is a
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new way of designing modeling languages based
on the remark that any behavioral modeling
language can be decomposed into two parts: a
mathematical framework that is used to represent
the behavior, the X, and a set of constructs

to structure models. S2ML (system structure
modeling language) is such set, gathering in a
coherent way object-oriented and prototype-
oriented constructs. We shall show by means of
concrete examples the power of this approach.
Bio: Professor Antoine B. Rauzy is currently
with the Norwegian University of Science and
Technology (Trondheim, Norway) and the head
of the chair Blériot-Fabre, sponsored by the
group SAFRAN, at CentraleSupélec (Paris,
France). During his career, he moved forth

and back from academia to industry, being
notably senior researcher at CNRS, associate
professor at Universities of Bordeaux and
Marseilles, professor at Ecole Polytechnique
and CentraleSupélec, CEO of the start-up
ARBoost Technologies, and director of the R&D
department of Systems Engineering at Dassault
Systemes (largest French software editor).
Professor Rauzy got his PhD in 1989 and his
habilitation a diriger des recherches (tenure) in
1996, both in computer science. He works on the
reliability engineering for more than 20 years
and on systems engineering for about 10 years.
He published over 200 articles in international
journals and conferences. He is on the advisory
boards of several international conferences
and journals and is regularly invited to deliver
seminars and keynote talks.

He renewed mathematical foundations

and designed state-of-the-art algorithms of
probabilistic safety/risk assessment. He is also
the main designer of the AltaRica language and
proposed state-of-the-art concepts for model-
based systems engineering. He developed
safety/risk assessment software that are daily
used in industry and that are acknowledged as
best-in-class tools.

Professor Rauzy teaches advanced programming
methods, model-based systems engineering, and
reliability engineering. He has been the adviser
of numerous master theses, fifteen PhD theses,
and several post-doctoral studies. He managed
numerous collaborations between academia and
industry, in Europe, in the USA, and in Japan.
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TUESDAY, NOVEMBER 2, 2021,
5:15PM-6:15PM

Artificial Intelligence/Machine Learning
in the Simulations of Process-Structure-
Property-Performance Relationships of
Advanced Materials

Artificial intelligence/machine
learning (AlI/ML) has been increasingly applied
to the Integrated Computational Materials
Engineering (ICME), which aims to construct the
process-structure-property-performance (PSPP)
relationships through advanced computational
simulations. Despite many successful
applications in Al/ML, there are still many
unsolved issues of applying Al/ML to further
develop advanced materials (e.g., composites
and metamaterials). This networking/discussion
session is aimed at researchers to discuss
the current applications, challenges, and
new directions of Al/ML in the simulations of
manufacturing process, material modeling, and
structural analysis.

Roundtable Leaders

Professor Wenbin Wu
Professor, Purdue/AAE
Director, Composites Design and

Manufacturing HUB
CTO, AnalySwift LLC

<a )
Prof. Xin Liu

Assistant Professor, Industrial, Manufacturing,
and Systems Engineering Department

Institute for Predictive Performance
Methodologies

The University of Texas at Arlington
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Finding a Job in Industry—
For Graduate Students

This roundtable will feature one or
two industry-employed recent graduates and six
to ten graduate students to discuss getting a job
in industry. Topics include interviewing, industry
expectations, visa issues, and other topics.

Roundtable Leader

Alireza Mofidi
Westinghouse

Finding a Job in Academia—
For Graduate Students

This roundtable will feature assistant
professors and graduate students in a discussion
of how to get a job in Academia. Topics can
include (depending on interest) the application
process, interviewing, start-up packages,
teaching and research expectations, and others.

Roundtable Leaders

Ryan McGinnis
uUvm

EVENT.ASME.ORG/IMECE

Michael Potter
Francis Marion University

o)

y

Rachel Vitali
University of lowa

Commercializing New Technology:
Going Beyond the “Final Report”

The final deliverable for many
research programs is a report. While this is
necessary and useful, a better outcome is an
implemented solution, tool, process, etc. Join
this roundtable to discuss ways to perform
implementable research and transition your
results to practical use.

Roundtable Leader

Raymond Monroe
Executive Vice President
Steel Founders’ Society of America (SFSA)
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Traditional Manufacturing Processes:
Transformation & Trends in Industry

Manufacturers utilize many new
manufacturing processes to produce parts that
are used by millions of people in all sectors of
industry. However, the traditional methods of
producing goods remain highly relevant today.
Industry in parallel with its support for academic
research is adapting those traditional processes
to address the new challenges of increasing
quality, decreasing costs, and implementing
new hybrid processes to meet the demands
of the marketplace. Daily, improved traditional
and hybrid processes are being explored for
the automotive, aerospace, construction, and
biomedical as well as many other sectors that
comprise economies nationally and globally.
Authors and presenters from both industry and
academia are invited to attend and discuss
their takes on how both older and newer
technologies are being incorporated into current
manufacturing trends.

Roundtable Leaders

I.S. Jawahir, Ph.D.
Professor and James F. Hardymon Chair in
Manufacturing Systems

Director of Institute for Sustainable Manufacturing

Department of Mechanical Engineering
University of Kentucky, Lexington, KY

EVENT.ASME.ORG/IMECE

David Guerra-Zubiaga, Ph.D.
Assistant Professor, Department of
Mechatronics Engineering

Kennesaw State University
Marietta, GA

lhab Ragai, Ph.D., PE, FASME
Associate Professor, Penn State Erie —
The Behrend College

Erie, PA

Arun Muley, Ph.D.
Technical Fellow — Thermal Management

Global Integrator — Boeing Additive
Manufacturing

Boeing Research & Technology
Huntington Beach, CA
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Identifying and Overcoming Additive
Manufacturing Challenges for Improved
Industry Adoption

Additive manufacturing (AM)
continues to disrupt how mechanical engineers
design and apply next-generation, mission-
enhancing components in the biomedical,
energy, aerospace, defense, automotive, and
other industries. Over the past few decades
significant progress has been made in AM, yet
several challenges remain that are hampering
its widespread industrial adoption. This
roundtable will focus on some of these ongoing
challenges, which may include: (i) AM scalability/
industrialization for realizing more cost-effective
production and larger build envelopes, (ii) part
qualification and certification, (iii) characterizing
AM-produced part behavior in extreme/atypical
environments, (iv) AM simulation for assisting
design and manufacturing processes, (v)
training AM to workforce, and more. University
and government professionals are welcome
to attend and contribute to the roundtable
discussion. Persons from industry are particularly
encouraged to participate and their inputs will be
given priority as necessary.

Roundtable Leader

Scott M. Thompson
Kansas State University

Why Thermal Measurements Still Matter:
Going Beyond Property Databases
(Part 1)

Often thermal property
measurements are viewed as off-the-shelf
devices providing needed data to estimate
temperatures in engineering analysis. Advances
in thermal characterization have allowed
these techniques to expand beyond simple
heat transfer into a host of other engineering
domains. This roundtable brings together
experts in thermal characterization to discuss
and summarize how thermal measurements
can explore the fundamental behavior of
nanoscale systems, advance the development of
metamaterials, or produce non-invasive medical
images. Highlights of the 21st Symposium on
Thermophysical Properties (June 20-25, 2021
virtual) will also be given. Attendees are
invited to this event to share their opinions
on the topics and the impact and lessons learned
of communicating these advances through a
virtual format.

Roundtable Leader

Zhuomin Zhang
J. Erskine Love, Jr. Professor
Georgia Institute of Technology
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Kenneth Kroenlein, Ph.D.

Citrine Informatics
Redwood City, CA

Andreas Mandelis, Ph.D.
Professor and Canada Research Chair
University of Toronto

Humans in Extreme Environments:
A Discussion of Current Topics and
Future Trends

Research on humans in extreme
environments has involved sports, transportation
(air, space, land, sea), and military domains. In
this roundtable, we want to discuss the broad
research topics people are currently working on
and what they might see on the horizon. Through
this discussion we also hope to discover, or
reiterate, core fundamental scientific challenges
that need to be addressed to achieve our
collective research objectives.

Roundtable Leaders

Reuben Kraft, Ph.D.
Associate Professor

Department of Mechanical and Biomedical
Engineering

Institute for Computational and Data Sciences
The Pennsylvania State University

Amit Bagchi, Ph.D.
Fellow of ASME
U.S. Naval Research Laboratory

Trends and Challenges for NDE & SHM in
the Next Decade

Nondestructive Evaluation (NDE)
and Structural Health Monitoring (SHM) play a
significant role in design, manufacturing, and
service of engineering systems and structures.
This interactive roundtable will provide a venue
for communication, discussion, and dissemination
of ideas, advancements, and opinions pertaining
to emerging areas of research in this field. Topics
of discussion would be focused on (i) Future
direction of NDE & SHM in diverse industries
such as the aerospace, automobile, and energy
systems; (ii) Major challenges in offline and
online NDE & SHM; and (iii) NDE education
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and ASME NDPD Early Career and Students
chapter. Authors and presenters from both
industry and academia are invited to attend and
discuss their thoughts on how current and future
technologies will enable solving future NDE
challenges. Students and early career individuals
are encouraged to attend this roundtable to
explore the ASME Nondestructive Evaluation,
Diagnostics and Prognostics Division and their
new chapter(s).

Roundtable Leaders

Portia Banerjee
[KBR] NASA Ames Research Center, CA

Yanfeng Shen
Shanghai Jiao Tong University
Shanghai, China

Future Manufacturing Technologies
and Data Repositories that Can
Transform the Research and
Development of Microsystems

While the microfabrication
technologies on large wafers have reduced
the cost for mass production of microsystems,

research on those with non-conventional
processes/materials is still cost intensive. Certain
multi project wafer services allow to reduce

this cost for research, however the number of
such services is limited. The purpose of this
round table is to discuss on the current or future
technologies, design methodologies, or data
sharing methods that can significantly reduce
this cost. Few examples of such technologies

are advancement of additive manufacturing

at the micro/nanoscale, collaborative robots,
industry 4.0, roll-to-roll fabrication techniques,
etc. Another solution can be data repositories
with standardized microfabrication process data
suitable for research, collecting the data available
in the published articles, and utilizing it for
building data driven models to assist researchers
in optimizing their process parameters. The
attendees are invited to share their views on

the challenges they face in their research in
fabrication of microsystems, and the future
technologies or data/project sharing methods for
meeting those challenges.

Roundtable Leader

Seyedhamidreza Alaie
Assistant Professor
Department of Mechanical and
Aerospace Engineering

New Mexico State University
Las Cruces, New Mexico
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Beyond GPS: Advancing MEMS/NEMS
Sensors for Inertial Navigation Only

The Army’s Assured Positioning,
Navigation and Timing (APNT) Cross Functional
Team (CFT) is dedicated to complementing
and enhancing the global positioning system
(GPS), especially during missions where GPS is
degraded or denied. One strategy is to advance
MEMS/NEMS based inertial measurement units
(IMU) with small size, weight, and power (SWaP)
to provide GPS-free navigation. This roundtable
is aimed at researchers to discuss the prospects
and status of high-performance inertial sensors in
IMUs with small SWaP and their current trajectory
to supplant GPS.

Roundtable Leader

Grzegorz (Greg) Hader
Mechanical Engineer

U.S. Army DEVCOM Armaments Center

Thursday, November 4, 2021, 2:55PM-3:55PM

Finding a Job in Academia—
For Graduate Students

This roundtable will feature assistant
professors and graduate students in a discussion
of how to get a job in Academia. Topics can
include (depending on interest) the application
process, interviewing, start-up packages,
teaching and research expectations, and others.

Roundtable Leaders

Dr. Yunye Shi
University of Tennessee

Mohsen Ghamari
Wilkes University

Omid Askari
Mississippi State University

Graduate School Advantages and
Applications

Undergraduate students are largely
unaware of the benefits of graduate school and
the corresponding application process. This
roundtable will include a general discussion of
graduate school, how it can further a student’s
career, and what schools are looking for in
applicants.

@ I M E c E® ONE GREAT LEARNING EXPERIENCE.



NOVEMBER 1 — 5, 2021

EVENT.ASME.ORG/IMECE

Roundtable Leader

47>

Christopher Depcik, Ph.D.
Professor and Graduate Director

Department of Mechanical Engineering,
University of Kansas

Jean-Pierre Delplanque

Professor and Vice Provost & Dean of
Graduate Studies

Department of Mechanical & Aerospace

Engineering, University of California, Davis

Dr. Malisa Sarntinoranont
Graduate Coordinator and Professor

Department of Mechanical & Aerospace
Engineering, University of Florida

Dr. Donald Siegel
Professor and Associate Chair for
Graduate Education

Department of Mechanical Engineering,
University of Michigan

Space—The Next Frontier

We invite you to the Space—The
Next Frontier roundtable to discuss technology
needs in space-related industrial sectors, such
as mobility, shelter, sustainability, and energy,
as seen from a mechanical engineering point of
view. A brainstorming session will follow scientific
advances in space technologies and how their
applications promote technology and innovations
on terrestrial challenges.

Roundtable Leader

Dr. Assimina Pelegri
Professor of Mechanical and
Aerospace Engineering

Executive Officer and Undergraduate Director
of the Department, Rutgers University
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Nd
Joseph R. Smith

Director

Mechanical & Aerospace Division
SC Solutions

Low Emission Aircraft

There is growing interest in reducing
CO2 emissions from aircraft. This can be done by
increasing efficiencies, using zero carbon or net-
zero carbon fuels, or electrifying the propulsion
cycle. This roundtable will discuss prospects and
status of these approaches.

Roundtable Leader

D
Y

Professor Tim Lieuwen
Regents Professor and David S. Lewis Jr. Chair
School of Aerospace Engineering

Georgia Institute of Technology

Designing with Real Materials

Real materials have heterogeneities,
often randomly distributed, that cause local
variations in properties. Join this roundtable to
discuss how you account for this in practical
design of components.

Roundtable Leader

Hayley Brown, Ph.D
Mill and Forging Technology Manager

Steel Founders’ Society of America (SFSA)

New Trends in Lung Therapies

Lung therapies vary between
pharmaceutical and physical treatments
depending on the nature of the disease. The
latter has gained enormous applications in
managing airway constrictions such as during
an asthmatic attack. Various noninvasive
physical techniques have been developed to
treat Asthma, Obstructive Sleep Apnea, and
Respiratory Distress Syndrome. These techniques
may introduce airway smooth muscle relaxation
or improve saliva secretion in the airways which
reduce the dependance on pharmaceutical
treatments. An example of these methods is
the use of pressure oscillation therapy or self-
humidification. In this roundtable discussion,
we will share ideas and thoughts on available
physical therapies and future developments of
new technologies for various lung diseases.
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Roundtable Leader

Roundtable Leader

Professor Ahmed Al-Jumaily
Editor in Chief, ASME Journal of Engineering and
Science in Medical Diagnostics and Therapy

Director, Institute of Biomedical Technologies
Auckland University of Technology

Advanced Manufacturing Education

In addition to new technological
advancements and scientific innovations in
Advanced Manufacturing, innovative and
integrated education plans would be an integral
part of workforce development and building
the future of the modern manufacturing
industry. In fact, strategic education plans are
necessary to cope with the increasing industrial
requirements of future manufacturing. This
interactive roundtable focuses on effective and
innovative pedagogical methods that can be
potentially used for teaching undergraduate and
graduate manufacturing courses, e.g., additive
manufacturing, manufacturing processes,
manufacturing design, and materials for
manufacturing. Effective education methods
not only integrate manufacturing education
with industrial practice, but also pave the way
for establishment of integrated manufacturing
education and research plans in academia.
Authors and presenters from both industry and
academia are invited to attend this event and
share their opinions.

Daniel J. Cox, Ph.D.

Professor and Founding Chair of Manufacturing
Engineering

Department of Manufacturing Engineering
Georgia Southern University

Esther Akinlabi, Ph.D.

Director

Pan African University for Life and Earth
Sciences Institute, Ibadan, Nigeria

Sekhar Rakurty, Ph.D.

Research Team Lead, Cutting Tools and
Machining Researcher

The M.K. Morse Company
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Roozbeh (Ross) Salary, Ph.D.
Assistant Professor of Mechanical &
BioMedical Engineering

Marshall University (West Virginia State)

Past, Present & Future on Lean
Learning Factories

Learning factories have been
used for research, education, and training in a
close partnership with companies and industrial
practices. This roundtable will discuss the
innovative experiences in designing, planning,
and/or using learning factories. Advantages/
disadvantages, difficulties in their design, plan
and/or use, technologies and/or methodologies
used/studied, competences promoted and/
or assessed, among others, will be conversed.
In particular, lean learning factories will be
addressed.

Roundtable Leader

Anabela C. Alves

ALGORITMI R&D Centre Department of
Production and Systems

School of Engineering, University of Minho
Guimardes, Portugal

How to Educate Mechanical Engineers in
the Light of Increasing Automation and
the Spread of Additive Manufacturing

This roundtable will discuss possible
and potential modifications needed to current
mechanical engineering programs in the light
of the increasing shift toward more automation
in the industrial workplace and the advent and
footprint of additive manufacturing. What new
curriculum contents need to be added to current
courses in order to bring future mechanical
engineers up-to-speed to respond to the needs
of the future automation industry and nascent
additive manufacturing sector?

Roundtable Leader

Salim Azzouz

McCoy School of Engineering
Midwestern State University
Wichita Falls, Texas

Why Thermal Measurements Still Matter:
Going Beyond Property Databases
(Part 2)

Often thermal property
measurements are viewed as off-the-shelf
devices providing needed data to estimate
temperatures in engineering analysis. Advances
in thermal characterization have allowed
these techniques to expand beyond simple
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heat transfer into a host of other engineering
domains. This roundtable brings together
experts in thermal characterization to discuss
and summarize how thermal measurements

can explore the fundamental behavior of
nanoscale systems, advance the development of

metamaterials, or produce non-invasive medical Liping Wang, Ph.D.
images. Highlights of the 21st Symposium on Associate Professor
Thermophysical Properties (June 20-25, 2021 Arizona State University

virtual) will also be given. Attendees are
invited to this event to share their opinions on
the topics and the impact and lessons learned
of communicating these advances through a
virtual format.

Roundtable Leaders

Troy Munro
Assistant Professor
Brigham Young University

e,

&

Xinwei Wang, Ph.D.
Professor
lowa State University
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__7SPECIAL PANEL SESSIO} s,\q" '

e

MONDAY, NOVEMBER 1, 2021, Panelists
2:15PM-3:15PM EDT

ASME and IMECE Information Panel

This panel will describe how to get involved in
ASME, e.g., divisions, and how to be involved
with IMECE, including frequently asked questions

from ASME staff (e.g., what happens to your Keli Bell-Cole
papers now.) Manager, Conference & Events, ASME

Moderator:

)
ﬂ Stacey Cooper
‘ ’ Manager, Conference Webtool, ASME
Christopher Depcik, Ph.D.

ASME 2021 IMECE General Conference Chair,
Graduate Director and Professor

Department of Mechanical Engineering,

University of Kansas
Mary Grace Stefanchik

Director, Publishing Development, ASME Press

April Tone
Senior Manager, Technical &
Engineering Communities (TEC)
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The Educational Landscape of
Multidisciplinary Curricula in
Mechanical Engineering

More than ever the role of
mechanical engineers in addressing complex
challenges of our society requires educational
programs that systematically and by design
introduce students to multidisciplinary content.
During this panel, ME Department Chairs/Heads/
Deans will share current programs at their
institution and provide an overall perspective and
views for future plans.

Moderator:

m

Alberto Cuitino, Ph.D.

ASME 2021 IMECE Steering Committee
Vice Chair Department Chair, Professor
Mechanical & Aerospace Engineering,
Rutgers University

Panelists:

Suvranu De, Ph.D.

Distinguished Professor of Engineering,
Department Head, Director, Center for Modeling,
Simulation and Imaging in Medicine, Mechanical,
Aerospace and Nuclear Engineering, Rensselaer
Polytechnic Institute

Kevin T. Turner, Ph.D

Professor and Department Chair,

Mechanical Engineering and Applied Mechanics,
Materials Science and Engineering,

University of Pennsylvania

Alice White, Ph.D.
Professor and Department Chair, College of
Engineering, Boston University
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Marilyn Minus, Ph.D.

Professor and Chair of

Mechanical and Industrial Engineering
Northeastern University

Nuclear Power in Space Applications:
Promise, Practice, and Challenges

The challenges of implementing nuclear

technology in space is as immense as its promise.

Massive power and propulsion potential exists for
deep space exploration or human colonization.
On all fronts mechanical technology is taken

to its furthest extent: materials, manufacturing,
simulation, control, safe handling, storage, and
transport. In this panel, a wide range of working
industry technology specialists will address
working current applications alongside handling
and storage experts and those involved with
realizing the adventurous nuclear thermal
propulsion systems of the future. Get an informed
read of this subject by attending this panel and
the following Q&A session.

Panelists

Moderator

o

b

Joseph R. Smith
Director, Mechanical & Aerospace Division,
SC Solutions

Dr. Christine Back
Vice President, Nuclear Technologies and
Materials, General Atomics

Douglas Burns
Senior Project Manager, Nuclear Engineetr,
Indiana National Lab (INL)

Dr. Michael Houts
Nuclear Research Manager, Space Flight Center,
NASA Marshall

._ &

%

Nicholas Klymyshyn
Senior Research Engineer, Pacific Northwest
National Lab (PNNL)
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NSF (National Science Foundation) CBET

Representatives from CBET will introduce

new funding opportunities and current NSF
opportunities from their respective divisions and
have a live Q&A with the audience about the
opportunities. These presentations will be of
greatest benefit to current faculty members (all
ranks) at US Institutions.

Panelists

—
@ P

2
< #f.

Ying Sun

National Science

Foundation

Jeanne VanBriesen,
National Science
Foundation

WEDNESDAY, NOVEMBER 3, 2021,
3:25PM-4:25PM EDT

Interactive Seminar: Mars Helicopter
Ingenuity—An Extraterrestrial Wright
Brothers Moment

Ingenuity is the robotic helicopter that hitched

a ride to Mars attached to the belly of the
Perseverance rover. Ingenuity’s main mission

is to serve as a technology demonstrator to

test the first powered flight on Mars. With the
technology demonstration complete, the mission
has transitioned to a new operations demo
phase, where Ingenuity now complements and
expands the capabilities of Perseverance by
allowing mapping of the area and identifying

points of interest. Many engineering feats were
achieved by NASA, JPL, and their partners to
ensure the success of this innovative experiment
given the massively compressed program
schedule and the unprecedented character of
the Ingenuity mission. Josh Ravich, the Ingenuity
Mars Helicopter Mechanical Engineering Lead
at NASA's Jet Propulsion Laboratory, will discuss
the design principles, novel approaches, and
challenges that his team faced envisioning and
creating Ingenuity.

This interactive seminar aims to engage the
community on the most recent technological
achievements, discuss the challenges, and
explore future engineering avenues related to
space exploration and innovation.

Moderator

Dr. Assimina Pelegri

Professor of Mechanical and Aerospace
Engineering, Executive Officer and
Undergraduate Director of the Department,
Rutgers University
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Panelists:

Facilitators:

Joshua Ravich
NASA Mechanical Engineer Lead for Ingenuity
Helicopter, JPL NASA

Request for Public Input Information
on Manufacturing USA on a
National Strategic Plan for
Advanced Manufacturing

Under the America COMPETES Act,
the federal government develops a strategic plan
for advanced manufacturing with stakeholder
input from industry and academia. The first of
these quadrennial strategic plans was issued in
2018, and federal officials are seeking your input
in the development of the 2022-2026 National
Strategic Plan for Advanced Manufacturing. This
“Interactive Session” is to solicit information
from the IMECE audience on where advanced
manufacturing should go in the future, and will
follow questions issued in a public Request
for Information from the White House Office of
Science and Technology Policy.

Mike Molnar
Founding Director
Office of Advanced Manufacturing (OAM)

at the National Institute of Standards and
Technology (NIST)

Founding Director of the Advanced
Manufacturing National Program Office (AMNPQO)

Bruce Kramer
Senior Advisor

National Science Foundation

Said Jahanmir (Fed)
Assistant Director for Federal Partnerships

National Institute of Standards
and Technology (NIST)

Advanced Manufacturing National Program
Office (AMNPO)
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NSF CMMI

NSF (National Science Foundation)
CMMI Representatives from CMMI will introduce
new funding opportunities and current NSF
opportunities from their respective divisions and
have a live Q&A with the audience about the
opportunities. These presentations will be of
greatest benefit to current faculty members (all
ranks) at US Institutions.

Panelists:

Siddiq Qidwai
National Science Foundation

Andrew Wells
National Science Foundation

Lucy Zhang
National Science Foundation

Keys to a Successful LinkedIn Profile

LinkedIn Tips and Tricks specifically for students.
In this 60 minute session, veteran-LinkedIn power
user Michael Kaplan will point out the key areas
for successful profile development. Items to be
covered include:

« How to write a Headline that will get noticed

« The value of the About section

« The hidden power of Recommendations

« Why Skills matter and Endorsements don’t
+  Much more

« In addition, the session will have 30 minutes
specifically devoted to your questions.
Michael has more than
18,000 LinkedIn connections and
understands the job search challenges
facing young engineers.

Speaker:

Michael Kaplan,
FDH Infrastructure Services

m @ I M E c E® ONE GREAT LEARNING EXPERIENCE.



NOVEMBER 1 — 5, 2021 EVENT.ASME.ORG/IMECE

PLATINUM SPONSOR

°®e, DIGITAL
2e*® COLLECTION

asmedigitalcollection.asme.org

BRONZE SPONSORS

machines

an open access journal by MDPI

WILEY
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ASME Digital Collection

The ASME Digital Collection is ASME’s
authoritative, online reference for the mechanical
engineering and related research communities.
It provides unparalleled depth, breadth, and
quality of peer-reviewed content with powerful
search tools that retrieve content simultaneously
from journals (1960 to present), conference
proceedings (2000 to present, plus select
proceedings back to 1955), and eBooks (1993 to
present, plus select titles going back to 1944). A
robust and customized taxonomy delivers highly
accurate results and related content. Indexed in
top A&l services.

ASME

%s_ DIGITAL
s® COLLECTION

asmedigitalcollection.asme.org

Cambridge University Press

Cambridge University Press is a not-for-profit
publisher that dates from 1534. We are part of
the University of Cambridge and our mission is
to unlock peopl’s potential with the best learning
and research solutions. Please get in touch if
you wish to discuss publishing with us, browse
our latest publications and get 30% discount and
free shipping.

Higher Education from Cambridge University
Press is our new website offering the highest
quality content and resources for leading authors
to instructors and students, supporting successful
teaching and learning journeys in today’s rapidly
changing educational environment.

a® CAMBRIDGE
ﬁ E UNIVERSITY PRESS

MDPI

Machines (ISSN 2075-1702) [IF 2.428, CiteScore
4.5]is an international, peer-reviewed, open
access journal on machinery and engineering
published monthly online by MDPI. Journal Rank:
JCR - Q2 (Engineering, Mechanical) / CiteScore

- Q1 (Mechanical Engineering). Manuscripts are
peer-reviewed and a first decision provided to
authors approximately 13.1 days after submission;
acceptance to publication is undertaken in 3
days (median values for papers published in this
journal in the first half of 2021).

machines

an open access journal by MDPI
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Morgan Claypool

Morgan & Claypool publishes practical and
research-oriented books for engineers in
academia, industry, government, and NGOs.
Published first as electronic files for the Synthesis
Digital Library of Engineering and Computer
Science (North America) and IEEE Xplore
(worldwide), books are also published in print
and eBooks for the retail market. From the most
recent advances in automotive technology, to
mechanical engineering, to ocean systems’
engineering, to sustainable development

-- Morgan & Claypool is a leading publisher
focused on delivering quality content quickly
for engineers around the globe. We started the
short-book revolution, and we never stopped.

MORGAN &CLAYPOOL
PUBLISHERS

NYU Tandon School of Engineering

NYU graduate engineering programs exist in

the fields of mechanical, civil, urban, industrial,
electrical, computer, chemical, biomedical and
financial engineering alongside programs in
computer science, management of technology,
cybersecurity, and integrated digital media. Our
goal is to produce highly desirable graduates
prepared for industry. This has led us to be one of
the top ranked schools in the nation with regards
to graduate employability, salary potential and
return on investment.

NYU

TANDON SCHOOL
OF ENGINEERING
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Springer

Springer advances discovery by providing the
best possible service to the whole research
community. We make sure all the research we
publish is significant, robust and stands up

to objective scrutiny and reaches all relevant
audiences in the best possible format so it can
be discovered, accessed, used, reused and
shared. We support librarians with innovation
in technology and data, and provide quality
publishing support to societies.

@ Springer

WILEY

Wiley

Wiley a global company, helps people

and organizations develop the skills and
knowledge they need to succeed. Our online
scientific, technical, medical, and scholarly
journals, combined with our digital learning,
assessment and certification solutions help

universities, societies, businesses, governments,

and individuals increase the academic and
professional impact of their work.

McKelvey School of Engineering at
Washington University

The McKelvey School of Engineering at
Washington University in St. Louis offers a wide
variety of interdisciplinary research opportunities
across multiple of the university’s top programs.
An education at WashU will prepare you for
careers in academia, government, and industry
while you work to develop solutions for the most
urgent challenges facing the world. Students
work alongside renowned faculty, collaborate
with peers, and graduate prepared to be a leader
in their field.

.
X3

Washington
University in St.Louis

JAMES MCKELVEY
SCHOOL OF ENGINEERING
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November 8-12, 2021. Zoom link

https://event.asme.org/IMECE/Program/Committee-
Meetings-Special-Events
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COMM_I.TTEE MEETINGS & SPECI
| (By Day)

https://event.asme.org/IMECE/Program/Committee-Meetings-Special-Events

MEETING NAME MEDiTTIE‘G MEETING TIME
Opening Executive Committee Fluids Engineering Executive Committee Meeting 10/29/21 10:00 AM - 11:30 AM
(Closed Meeting)
Fluids Engineering Executive Comminttee Meeting w/ Technical Committee Chairs 10/29/21 11:30 AM - 12:30 PM
(Closed Meeting)
Fluids Engineering Division GSS and Committee Meeting (Closed Meeting) 10/29/21 12:30 PM - 1:30 PM
CV- Assistance: Workshop/Lecture Presented by the Engineering Management Division 10/29/21 4:00 PM - 5:00 PM
Fluids Engineering Town Hall Meeting 10/31/21 1:00 PM - 2:00 PM
Nanoscale Thermal Transport Committee Meeting (Heat Transfer Division, K-9) 1/2/21 6:00 PM - 7:30 PM
Koiter Medalist Lecture 11/3/21 6:30 PM - 7:30 PM
Track 2 Advanced Manufacturing - Award Ceremony 11/3/21 6:30 PM -7:30 PM
NCAD General Committee Meeting and Awards Ceremony 1/3/21 7:00 PM - 8:00 PM
AMD Awards and Timoshenko Awardee Lecture 11/3/21 7:30 PM - 9:00 PM
Rayleigh Lecture 11/4/21 8:00 PM - 9:00 PM
Fluids Engineering Division Award Ceremony 1/4/21 8:00 PM - 9:00 PM
Materials Division Awards: Nadai Medal, Sia Nemat-Nasser Award, Orr Award, 11/4/21 8:00 PM - 9:00 PM
and MD Centennial Award
Oral Competition by the Old Guard 1/7/21 9:00 AM - 1:00 PM
Heat Transfer Division Executive Committee (Closed Meeting) 1/7/21 11:00 AM - 1:30 PM
Heat Transfer Division Executive Committee (Open Meeting) 1/7/21 2:30 PM - 5:00 PM
Thermophysical Properties Committee Meeting (Heat Transfer Division, K-7) 11/8/21 10:00 AM - 11:00 AM
Fluids Engineering Division FMITC Fluid Measurement & Instrumentation Technical Committee 11/8/21 11:00 AM - 12:00 PM
Fluids Engineering Division FMTC Fluid Mechanics Technical Committee 11/8/21 12:00 PM - 1:00 PM
Technical Committee Meeting - Nanomaterials for Biology and Medicine 11/8/21 1:00 PM - 2:00 PM
Diversity, Equity and Inclusiveness (Heat Transfer Division, K-23) 11/8/21 8:00 PM - 9:00 PM
Member Development and Engagement (MDE) 11/8/21 9:00 AM - 11:00AM
Fluids Engineering Division FMITC Fluid Measurement & Instrumentation Technical Committee 11/8/21 11:00 AM-12:00 PM
Track2 Advanced Manufacturing Meeting (Closed Meeting) 11/8/21 11:00 AM-12:00 PM
The Old Guard Committee Meeting 11/8/21 1:00 PM - 4:00 PM
Material & Energy Recovery Division Executive Committee Meeting (Closed Meeting) 11/8/21 1:00 PM - 2:00 PM
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MEETING NAME MEDiTI!:G MEETING TIME
MEDHEC Executive Committee Meeting (Closed Meeting) 11/8/21 4:00 PM - 5:30 PM
K6 Heat Transfer in Energy Systems Committee Meeting 11/8/21 6:00 PM- 7:00 PM
Theory and Fundamental Research Committee Meeting (Heat Transfer Division, K-8) 11/8/21 8:00 PM — 9:00 PM
Heat Transfer under Extreme Conditions Committee Meeting (Heat Transfer Division, K-18) 11/9/21 9:00 AM -10:00 AM
Fluids Engineering Division CFDTC Computational Fluid Dynamics Technical Committee 11/9/21 10:00 AM - 11:00 AM
Fluids Engineering Division MNFDTC Micro Nano Fluid Dynamics Technical Committee 11/9/21 11:00 AM - 12:00 PM
Fluids Engineering Division Honors & Awards Committee Meeting (Closed Meeting) 11/9/21 12:00 PM - 1:00 PM
Fluids Engineering Division Multifunctional Materials Technical Committee Meeting 11/9/21 1:00 PM - 2:00 PM
Committee on Government Relations 11/9/21 1:00 PM - 3:30 PM
MD (Materials Division) Composites and Heterogeneous Materials TC Meeting 11/9/21 1:00 PM - 2:00 PM
ASME MD Electronic Materials TC Meeting 11/9/21 2:00 PM -3:00 PM
Computational Heat Transfer Committee Meeting (Heat Transfer Division, K-20) 11/9/21 4:00 PM — 5:00 PM
K13 Committee on Multiphase Heat Transfer Meeting 11/9/21 4:30 PM - 5:30 PM
Fire and Combustion Committee Meeting (Heat Transfer Division, K-11) 11/9/21 5:00 PM-6:30 PM
Biomedical and Biotechnology Track Organisers Meeting 11/9/21 6:00 PM - 7:00 PM
Women in Engineering Reception 11/9/21 7:00 PM - 8:00 PM
Materials Division General Meeting 11/10/21 10:30 AM - 12:00 PM
Nondestructive Evaluation, Diagnosis, and Prognosis Division (NDPD) Executive Committee Meeting 11/10/21 2:00 PM - 3:00 PM
Fluids Engineering Division FASTC Fluid Applications and Systems Technical Committee 11/10/21 2:00 PM - 3:00 PM
Fluids Engineering Division MFTC Multiphase Flow Technical Committee 11/10/21 3:00 PM - 4:00 PM
MEMS Division Volunteer and Committee Meeting (Open) 11/10/21 4:00 PM - 5:00 PM
Heat Transfer Equipment Committee Meeting (Heat Transfer Division, K-10) 1/10/21 5:00 PM - 6:30 PM
Heat Transfer Division Awards Meeting 11/10/21 6:30 PM - 7:30 PM
Petroleum Division Executive Committee Meeting 1/1/21 9:00 AM - 10:30 AM
Fluids Engineering Division Closing Executive Committee (Closed Meeting) 1n/M/21 9:00 AM - 10:30 AM
Fluids Engineering Division Executive Committee Meeting w/ TC Chairs (Closed Meeting) 1mMm/21 10:30 AM - 11:30 AM
Public Affairs & Outreach (PAO) Council Meeting 1/11/21 12:00 PM-2:00 PM
Advanced Energy System Division (AESD) System Analysis (SA) Technical Committee Meeting 1nM/221 12:00 PM -1:00 PM
Advanced Energy System Division (AESD) Renewable Energy & Energy Conversion (REEC) 1/M/21 12:00 PM -1:00 PM
Technical Committee Meeting
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MEETING NAME MEDE;I!:G MEETING TIME
Advanced Energy System Division (AESD) ElectroChemistry Energy Conversion (ECEC) m/M/21 12:00 PM -1:00 PM
Technical Committee Meeting
Fluids Engineering Division Advisory Committee (Closed Meeting) 1/M/21 1:00 PM - 2:00 PM
Advanced Energy System Division (AESD) Executive Committee (EC) Meetings (Closed Meeting) 1nMm/21 1:15 PM - 2:45 PM
SERAD EC Awards Ceremony 1Mm/21 5:00 PM - 6:30 PM
Materials Division Executive Committee Meeting (Closed Meeting) 1m/M/21 6:20 PM - 7:30 PM
SERAD EC Meeting (November) 1/1/21 6:30 PM -7:30 PM
TEC Sector Council Meeting 112/21 10:00 AM-12:00 PM
History & Heritage Committee Meeting 1/12/21 10:30 AM - 2:30 PM
MEDHEC Open Mic 1/12/21 2:00 PM-3:30 PM
Fracture and Failure Mechanics Technical Committee Meeting 1/12/21 3:00 PM - 4:00 PM
Committee on Engineering Education (Closed Meeting) 1/12/21 4:00 PM - 6:00 PM
Technical committee on Publications & Communications (TCPC) (Closed Meeting) 11/13/21 9:00 AM - 12:30 PM
History & Heritage Committee Meeting 113/21 10:30 AM - 2:30 PM
Joint Board of Editors (BOE) / Technical Committee on Publications & Communications (TCPC) 113/21 1:00 PM - 4:00PM
(Closed Meeting)
Business Meeting 114/21 11:30 AM - 12:00PM
Board of Governors Meeting (Open) 114/21 12:30 PM - 3:00 PM
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"SPECIAL AWARDS AND MW DALS

- There are many awards that are giv
7 celebrate-our engineering community.
ome of the awards that will be gi
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The Timoshenko Medal is conferred in
recognition of distinguished
contributions to the field of applied
mechanics. Established by the
Applied Mechanics Division in 1957,

it honors Stephen P. Timoshenko,
world-renowned authority.

HUAJIAN GAO

Huajian Gao, Ph.D., distinguished university
professor at Nanyang Technological University
in Singapore, is honored for pioneering
contributions to nanomechanics of engineering
and biological systems, a new research field

at the interface of solid mechanics, materials
science and biophysics.

Dr. Gao is also scientific director of the Institute
of High Performance Computing in Singapore
and editor of the Journal of the Mechanics and
Physics of Solids. He previously served on the
faculty of Brown University in Providence, R.I.

, _gﬁ,__to

L jchis_*._yg@_r

e

(2006-19) and Stanford University in California
(1988-2002); and as director at the Max Planck
Institute for Metals Research in Stuttgart,
Germany (2001-06).

The Worcester Reed Warner Medal,
established in 1930, is awarded for
outstanding contributions to the
permanent literature of engineering.

HANQING JIANG

B
L)
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—
A
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Hanqing Jiang, Ph.D., a professor of engineering
at Westlake University in Hangzhou, China, is
honored for seminal contributions through a
series of papers on post-buckling behavior of stiff
thin films on soft substrates under large
deformation, and its new applications in diverse
areas. Prior to joining Westlake University in June
2021, Dr. Jiang was a member of the mechanical
engineering faculty at Arizona State University in
Tempe (2006-21). His current research interests
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include origami and kirigami based mechanical
metamaterials, mechanics of lithium-metal
batteries, food-based edible electronics and soft
electronics. He has published more than 130
peer-reviewed journal papers and five book
chapters. Many of his papers are among the top
cited papers in the mechanics and/or mechanical
engineering communities.

The Daniel C. Drucker Medal, established
in 1997, recognizes distinguished
contributions to the field of applied
mechanics and mechanical engineering
through research, teaching and service to
the community.

MARKUS J. BUEHLER

Markus J. Buehler, Ph.D., the McAfee professor
of engineering at the Massachusetts Institute

of Technology in Cambridge, is honored for
contributions to the use of molecular mechanics
and chemical principles to elucidate the
mechanics of natural and bio-inspired materials,
and the design of mechanically optimized
composite materials through hierarchical
structuring from nano to macroscales. At MIT,
Dr. Buehler is also a member of the Center

for Materials Science and Engineering, and

the Center for Computational Science and

Engineering at the Schwarzman College of

Computing. He has authored more than 450
peer-reviewed publications, and his technical
innovations have resulted in several patents.

The Warner T. Koiter Medal was
established in 1996 to recognize
distinguished contributions to the field of
solid mechanics with special emphasis on
the effective blending of theoretical and
applied elements, and on a high degree
of leadership in the international solid
mechanics community. The medal honors
the late Dr. Koiter, world-renowned
authority in the field.

GERHARD A. HOLZAPFEL

Gerhard A. Holzapfel, Ph.D., Dr.habil., a
professor of biomechanics and head of the
Institute of Biomechanics at Graz University

of Technology in Austria, is recognized for
outstanding contributions to the application of
solid mechanics in the development of continuum
theory, computational methods, simulations and
experiments in the biomechanics of soft biological
materials; and for international leadership in the
field through editorships, conference-organization,
mentoring and Ph.D.-level education. In his current
positions-at-Graz since 2007, Dr. Holzapfel is also
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an adjunct professor at the Norwegian University
of Science and Technology and a visiting
professor at the University of Glasgow, U.K. His
publications include a graduate textbook and over
230 peer-reviewed journal articles. Dr. Holzapfel
is co-founder and co-editor of Biomechanics and
Modeling in Mechanobiology.

The Thomas K. Caughey Dynamics Medal
recognizes an individual who has made
significant contributions to the field of
nonlinear dynamics through practice,
research, teaching and/or outstanding
leadership. Established in 2008 by

the Applied Mechanics Division, it was
elevated to a Society award in 2020.

MICHAEL P. PAIDOUSSIS

Michael P. Paidoussis, ing., Ph.D., Thomas
Workman emeritus professor at McGill University
in Montreal, is honored for more than half a
century of outstanding contributions in non
linear dynamics of systems with fluid-

structure interactions.

Dr. Paidoussis joined the department of
mechanical engineering at McGill in 1967, was
promoted to professor in 1976 and served as
chair of the department from 1977 to 1986. He
has authored several books on fluid-structure
interactions, and published over 265 papers in
refereed journals and 175 papers in refereed
conference proceedings (h-index: 79).

The Heat Transfer Memorial Award,
established in 1959 by the Heat
Transfer Division and elevated to a
Society award in 1974, recognizes
outstanding contributions to the field
through teaching, research, practice
and/or design.

LAURENT PILON - SCIENCE

Laurent Pilon, Ph.D., a professor in the
mechanical and aerospace engineering
department at the University of California, Los
Angeles, is recognized for seminal and
interdisciplinary contributions to the field of heat
transfer, combined with interfacial phenomena,
materials science and electrochemistry, for the
development of sustainable energy technologies.
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Dr. Pilon and his collaborators have authored six
book chapters and more than 170 archival journal
publications, and filed seven patents. Over

the last 19 years, he has advised 22 master’s
students, 30 Ph.D. students and five postdoctoral
scholars. Dr. Pilon is an associate editor of
ASME’s Journal of Electrochemical Energy
Conversion and Storage.

MICHAEL OHADI - ART

‘Ht ‘
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4@’}
Michael Ohadi, Ph.D., a Minta Martin professor
of mechanical engineering at University of
Maryland, College Park, is recognized for
pioneering contributions in the application of
electrohydrodynamics to enhanced heat and
mass transfer, liquid-vapor separation and
micropumping processes; in novel heat and mass
transfer designs for single phase and phase
change processes; and in the development of
novel, additively manufactured heat exchangers

for polymer and polymer composites, and metals
and super alloys.

Dr. Ohadi joined UMD in 1990. His research has
been cross-disciplinary and team-based, with
active collaborations with materials science

and engineering, and chemical and electrical
engineering disciplines. He served as

program director at the U.S. Department

of Energy’s Advanced Research Project Agency—
Energy (2016-20).

WEBB MARNER - GENERAL

Webb Marner, Ph.D., an adjunct professor
of mechanical and aerospace engineering
at the University of California, Los Angeles,
is recognized for extensive, exemplary
contributions to ASME, the Society’s Heat
Transfer Division and the thermal science
community through technical experience in
industry, academia and government.

Dr. Marner’s professional career includes a
faculty position at the South Dakota School

of Mines and Technology in Rapid City and
technical staff positions at Heat Transfer
Research, Inc. in Alhambra, Calif. In 1980 he
joined the California Institute of Technology’s
Jet Propulsion Laboratory in Pasadena, where
he spent most of his career. Dr. Marner began
teaching thermal science and system design
courses at UCLA in 1991.

The James Harry Potter Gold Medal was
established in 1980 to recognize eminent
achievement or distinguished service in
the science of thermodynamics and its
applications in mechanical engineering.
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TATIANA MOROSUK

Tatiana Morosuk, Ph.D., Dr. habil., head of the
exergy-based methods for refrigeration systems
department at Technische Universitat Berlin,

is recognized for outstanding and innovative
contributions to the science of theoretical

and applied thermodynamics, particularly
eminent teaching and research in the areas of
advanced exergy-based methods, refrigeration
and cryogenic processes, and electric power
generation plants.

Dr. Morosuk also serves as deputy director of
the Institute for Energy Engineering at TU Berlin
(2015-17; 2021-). In 2015 she began serving

as a study dean for two international master’s
programs, and that same year two additional
programs were established under her leadership.
Dr. Morosuk has supervised/co-supervised 16
Ph.D. and more than 100 master’s theses. She
has published eight books and more than 400
research papers, and she has 10 patents.

The George Westinghouse Medals
were established to recognize eminent
achievement or distinguished service
in the power field of mechanical
engineering to perpetuate the value

of the rich contribution to power
development made by George
Westinghouse, honorary member and
29th president of the Society. The Gold
Medal was established in 1952 and the
Silver Medal in 1971.

JOVICA RIZNIC - GOLD

Jovica Riznic, P.Eng., Ph.D., technical specialist
at the Canadian Nuclear Safety Commission

in Ottawa, Ontario, Canada, is honored for the
development of complex numerical models
and innovative diagnostics to better measure,
calculate and understand the structure of the
two-phase flow in nuclear power plants; and
for key contributions to steam generator life
cycle management.

At the CNSC, Dr. Riznic works on regulatory
analysis and assessment of technical issues
with operating nuclear power plants, with a
focus on fithess-for-service assessment of major
components. He is also an adjunct professor/
thesis advisor at the University of Waterloo and
Purdue University, and a faculty member at
Algonquin College.
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BRIAN WODKA - SILVER

Brian Wodka, P.E., division manager of the York,
Pa. office of RMF Engineering, is recognized for
demonstrated leadership that has advanced

the power industry, particularly achievements in
systems design, regulatory changes, standards

development, training and ASME service.

Mr. Wodka has spent his entire career involved

in steam systems and power plant engineering,
inspection, operation, commissioning, reliability
and forensic analysis. He has published multiple
technical papers and articles as a subject matter
expert on power plant performance and reliability.
For the past 10 years, he sits on both the
Maryland Board of Boiler Rules and the Maryland
Board of Stationary Engineers.

The Bergles-Rohsenow Young
Investigator Award in Heat Transfer,
established in 2003, recognizes

an engineer who is committed to
pursuing research in heat transfer and
demonstrates the potential to make
significant contributions in the field.

NENAD MILJKOVIC

Nenad Miljkovic, Ph.D., an associate professor
of mechanical science and engineering at

the University of lllinois Urbana—Champaign,

is recognized for significant contributions

to the fundamental understanding of phase
change heat transfer, particularly the dropwise
condensation of steam, and the development of
materials to enable the dropwise condensation of
low surface tension fluids.

Dr. Miljkovic also leads the Energy Transport
Research Laboratory; and he has courtesy
appointments in electrical and computer
engineering, and the Materials Research
Laboratory. He is associate director of the

Air Conditioning and Refrigeration Center, a
National Science Foundation industry—university
cooperative research center at UIUC.

m @ I M E c E® ONE GREAT LEARNING EXPERIENCE.



NOVEMBER 1 -

5, 2021

EVENT.ASME.ORG/IMECE

The Nadai Medal was established in 1975
to recognize significant contributions and
outstanding achievements that broaden
the field of materials engineering.

MICHAEL THOULESS

Michael Thouless, CEng, Ph.D., the Janine
Johnson Weins professor of engineering, an
Arthur F. Thurnau professor, and an associate
chair of the mechanical engineering department
at the University of Michigan in Ann Arbor, is
recognized for seminal studies of fracture and
plasticity of thin films, layered materials and
adhesive materials, particularly pioneering efforts
related to all aspects of cohesive zone modeling.

Dr. Thouless has been with U-M since 1995. With
collaborators at the university, he has pioneered
fracture-fabrication techniques for nanoscale
devices; and developed novel design strategies
for protection against blast and impact, and for
protection against ice adhesion. Dr. Thouless has
published 178 papers, and he has 10 patents.

The Sia Nemat-Nasser Early Career
Award recognizes research excellence
in experimental, computational or
theoretical aspects of mechanics of
materials by an individual within 10
years following receipt of their Ph.D.
degree. Established by the Materials
Division in 2008, it was elevated to a
Society award in 2012.

YUHANG HU

Yuhang Hu, Ph.D., an assistant professor in
the George W. Woodruff School of Mechanical
Engineering, and the School of Chemical

and Biomolecular Engineering at the Georgia
Institute of Technology in Atlanta, is honored
for pioneering contributions to the field of
soft active materials through research at the
interface of mechanics and materials chemistry
that combines theory with simulations and
experiments, and spans from fundamental
mechanics to novel applications.

At Georgia Tech, Dr. Hu has established an
internationally visible and externally funded
research program. She has published more

than 50 peer-reviewed papers, and-has
delivered seminars and-talks at conferences and
peer institutions.
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The Per Bruel Gold Medal for Noise
Control and Acoustics was established in
1987 in honor of Dr. Bruel, who pioneered
the development of sophisticated noise
and vibration measuring and processing
equipment. The medal recognizes
eminent achievement and extraordinary
merit in the field.

DAVID R. DOWLING

David R. Dowling, Ph.D., chair of the naval
architecture and marine engineering department
at the University of Michigan in Ann Arbor, is
recognized for the pioneering development

of novel and robust techniques for remote
focusing of acoustic waves, and remote
localization and characterization of sound
sources in complicated, noisy and imperfectly
known environments. Dr. Dowling assumed his
current position in July 2021. With U-M since
1992, he has taught and conducted funded
research in acoustics and fluid mechanics. Dr.
Dowling has authored/co-authored more than
200 conference presentations and more than
100 journal articles, and has supervised/co- -
supervised 22 doctoral students. -
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Technical Sessions will run 11:20AM—-11:30AM:
as follows:

PITCH ANGLE & DECALAGE EFFECT IN BIPLANE
BLADE DESIGN FOR WIND TURBINES

Technical Paper Publication: IMECE2021-68989

Md Saifuddin Ahmed Atique - University of North Dakota
Xueling Song - University of North Dakota
Cai Xia Yang - University of North Dakota

11:30AM-11:40AM:

FLUENCE AS AN INSTRUMENT TOWARDS A
UNIFIED REPRESENTATION OF FLUIDDYNAMIC
RELATED PHENOMENA

**Please note that individual presentation Technical Paper Publication: IMECE2021-69325

times noted below are approximate. The Michele Trancossi - Universidade da Beira Interior
introductions and presentation lengths will Jose Pascoa - Universidade da Beira Interior

vary and can cause the timing to be skewed.
11:40AM-11:50AM:

AERODYNAMIC ANALYSIS OF FLAT PLATES
MONDAY, November 1 AS LIFT GENERATING DEVICES FOR MICRO

AERIAL VEHICLES

04-02-01: ADVANCES IN AERODYNAMICS
NOVEMBER 1, 2021 Technical Paper Publication: IMECE2021-69419

Bastav Borah - Indian Institute of Technology

O M Vinayak Kulkarni - Indian Institute of Technology

Ujjwal K. Saha - Indian Institute of Technol
Chair: Erkan Oterkus - University of Strathclyde wa B 0SS

Chair: Uttam K. Chakravarty - University of New Orleans

Chair: Pavana Prabhakar - University of Wisconsin-Madison 11:50AMC12:00PM:

DYNAMIC TRANSITION FROM REGULAR TO MACH
REFLECTION OVER A MOVING WEDGE
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Technical Paper Publication: IMECE2021-69625

Lubna Margha - Rutgers, The State University of New Jersey
Ahmed A. Hamada - Texas A&M University

Doyle D. Knight - Rutgers, The State University of New Jersey
Ahmed Eltaweel - University of Science and Technology

12:00PM-12:10PM:

AN EXPERIMENTAL INVESTIGATION ONTO THE
EFFECT OF TWO DESIGN METHODS OF LEADING-
EDGE TUBERCLES ON THE AERODYNAMIC
PERFORMANCE OF A HIGH LIFT AIRFOIL AT LOW
REYNOLDS NUMBER

Technical Paper Publication: IMECE2021-70292

Amr A. Khedr - Egypt-Japan University of Science and Technology
lhab Adam - Alexandria University
Shinichi Ookawara - Tokyo Institute of Technology

Ahmed El-Wardany - Egypt-Japan University of Science
and Technology

Hamdy Hassan - Egypt-Japan University of Science
and Technology

12:10PM-12:20PM:

AN IDS INVESTIGATION OF THE INSTABILITY
FEATURES WITHIN JET FLOWS

Technical Paper Publication: IMECE2021-70725

Yang Gao - North Carolina A&T State University

Dehua Feng - North Carolina A&T State University
Frederick Ferguson - North Carolina A&T State University
Larry Thompson - North Carolina A&T State University

04-04-01: ADVANCES IN AEROSPACE STRUCTURES
AND MATERIALS AND NONLINEAR PROBLEMS IN
AEROSPACE STRUCTURES

NOVEMBER 1, 2021

11:20AM-12:50PM

Chair: Erkan Oterkus - University of Strathclyde
Chair: Uttam K. Chakravarty - University of New Orleans
Chair: Pavana Prabhakar - University of Wisconsin-Madison

11:20 AM-11:30AM:

GEOMETRIC NONLINEAR TIME RESPONSE
ANALYSIS OF SHELL STRUCTURES BY
ADVANCED FINITE ELEMENTS

Technical Presentation: IMECE2021-67477

Alfonso Pagani - Politecnico di Torino

Bin Wu - National University of Ireland, Galway
Fanzhou Zhu - Zhejiang University

Erasmo Carrera - Politecnico di Torino

W.Q. Chen - Zhejiang University

11:30AM-11:40AM:

FAST METHODS FOR NONLINEAR VIBRATION
ANALYSIS OF VARIABLE STIFFNESS PANELS

Technical Paper Publication: IMECE2021-68933

Jorge Andérez Gonzalez - Politecnico di Milano
Riccardo Vescovini - Politecnico di Milano

11:40AM-11:50AM:

NONLINEAR VIBRATION CORRELATION AND
BUCKLING ANALYSIS OF FLAT PLATES AND SHELLS

Technical Paper Publication: IMECE2021-69580

Rodolfo Azzara - Politecnico di Torino
Erasmo Carrera - Politecnico di Torino
Alfonso Pagani - Politecnico di Torino
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11:50AM-12:00PM:

DEVELOPMENT OF MULTILAYER INSULATION
BLANKET OF AEROGEL WITH ULTRA-LOW
THERMAL CONDUCTIVITY

Technical Paper Publication: IMECE2021-70943

Xiaoyu Li - University of Chinese Academy of Sciences

Kai Chen - Technology and Engineering Center for Space Ultiliza-
tion, Chinese Academy of Sciences

Chengcheng Sheng - University of Chinese Academy of Sciences

Zhao Xu - Technology and Engineering Center for Space Utiliza-
tion, Chinese Academy of Sciences

Qiang Sheng - Technology and Engineering Center for Space
Utilization, Chinese Academy of Sciences

Haifeng Zhao - Technology and Engineering Center for Space
Utilization, Chinese Academy of Sciences

12:00PM-12:10PM:

A CASE STUDY ON THE EFFECT OF UNCERTAIN
IMPACTS OF A CIVIL AIRCRAFT FUSELAGE SECTION
WITH AUXILIARY FUEL TANK

Technical Paper Publication: IMECE2021-71009

Saiaf Bin Rayhan - Northwestern Polytechnical University
Xue Pu - Northwestern Polytechnical University

12:10PM-12:20PM:

DAMAGE TOLERANCE ANALYSIS OF WING
FUSELAGE INTERFACE IN BWB AIRCRAFT DESIGN

Technical Paper Publication: IMECE2021-73196

Ashok K. Bakshi - Jain Deemed to be University
B. Dattaguru - Jain Deemed to be University

04-09-01:
MATERIALS AND STRUCTURES FOR
EXTREME ENVIRONMENTS

November 1, 2021
11:20AM-12:50PM

Chair: Erkan Oterkus - University of Strathclyde
Chair: Uttam K. Chakravarty - University of New Orleans
Chair: Pavana Prabhakar - University of Wisconsin-Madison

11:20AM-11:30 AM

CAPTURING EFFECTS OF THERMAL
DECOMPOSITION REACTIONS IN
MICROMECHANICAL MODELING OF POLYMER
MATRIX COMPOSITES AT HIGH TEMPERATURES

Technical Presentation: IMECE2021-71726

Olesya Zhupanska - University of Arizona
Teja Konduri - University of Arizona

11:30AM-11:40AM:

GENERALIZED STUDY ON TIME-DEPENDENT CREEP
ANALYSIS OF FUNCTIONALLY GRADED THICK-
WALLED CYLINDERS UNDER THERMAL AND
MECHANICAL BOUNDARY CONDITIONS

Technical Paper Publication: IMECE2021-71743

Jasem A. Ahmed - Louisiana State University
M.A. Wahab - Louisiana State University

11:40AM-11:50AM:
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PROCESSING AND CHARACTERIZATION
OF CONTINUOUS CARBON FIBER
REINFORCED SILICON OXYCARBIDE
CERAMIC MATRIX COMPOSITES

Technical Paper Publication: IMECE2021-71934

Haonan Song - University of Central Florida
Derek Saltzman - University of Central Florida
Jayanta Kapat - University of Central Florida
Jihua Gou - University of Central Florida

11:50AM-12:00PM:

DESIGN AND TESTING OF DIMES CARBON
ABLATION RODS IN THE DIII-D TOKAMAK

Technical Paper Publication: IMECE2021-73326

Dmitri M. Orlov - University of California
Michael O. Hanson - University of California
Jason Escalera - University of California
Hadith Taheri - University of California
Caitlin N. Villareal - University of California
Daniel M. Zubovic - University of California
Igor Bykov - General Atomics

Evdokiya G. Kostadinova - Auburn University
Dmitry L. Rudakov - University of California
Maziar Ghazinejad - University of California

12:00PM-12:10PM:

EFFECTS OF FLUID THERMAL STRUCTURAL
INTERACTIONS IN HIGH-SPEED FLOWS

Technical Presentation: IMECE2021-77569

Phillip Deierling - University of lowa

07-02-01:
GENERAL |
NOVEMBER 1, 2021

11:20AM-12:50PM

Chair: Dumitru Caruntu - University of Texas Rio Grande Valley
Chair: Bogdan Epureanu - University of Michigan
Chair: Marco Amabili - McGill University

11:20AM-11:30AM:

MULTI-DEGREE-OF-FREEDOM MODELING FOR
ELECTRIC POWERTRAINS: INERTIA EFFECT OF
ENGINE MOUNTING SYSTEM

Technical Paper Publication: IMECE2021-66287

Sudhir Kaul - Western Carolina University

11:30AM-11:40AM:

EXPERIMENTAL VERIFICATION OF MODEL-FREE
VIBRATION CONTROL TECHNIQUE BASED ON A
VIRTUAL CONTROLLED OBJECT CONSIDERING
ACTUATOR PARAMETER UNCERTAINTY

Technical Paper Publication: IMECE2021-69100

Ansei Yonezawa - Hokkaido University
Heisei Yonezawa - Hokkaido University
Itsuro Kajiwara - Hokkaido University

11:40AM-11:50AM:

AUTONOMOUS PV PANEL INSPECTION WITH
GEOTAGGING CAPABILITIES USING DRONE

Technical Paper Publication: IMECE2021-69246

Mahmoud Rezk - Dubai Electricity and Water Authority
Nawal Aljasmi - Dubai Electricity and Water Authority
Rufaidah Salim - Dubai Electricity and Water Authority
Hesham Ismail - Dubai Electricity and Water Authority
Iraklis Nikolakakos - Dubai Electricity and Water Authority
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11:50AM-12:00PM:

STRAIN-COUPLED FLUIDLASTIC CIRCUITS INSIDE
METAL ADDITIVE MANUFACTURED STRUCTURES

Technical Paper Publication: IMECE2021-69721

Ankit Saxena - Pennsylvania State University

George Rai - Pennsylvania State University

Valentin Lanari - Pennsylvania State University

Christopher D. Rahn - Pennsylvania State University
Guhaprasanna Manogharan - Pennsylvania State University

12:00PM-12:10PM:

A NOVEL FORMULATION TO PREDICT
THE ACCURACY OF IMPLICIT TIME
INTEGRATION SCHEMES

Technical Paper Publication: IMECE2021-69778

Sanjay Singh Tomar - Indian Institute of Technology Kanpur
C.S. Upadhyay - Indian Institute of Technology Kanpur

12:10PM-12:20PM:

THE CONSISTENCY OF HELICOPTER ‘GROUND
RESONANCE’ AND THE UNSTABLE LATERAL-
TORSIONAL VIBRATION IN STANDARD ROTOR
SYSTEMS

Technical Paper Publication: IMECE2021-70169

X. Qian - Beihang University

Y. Fan - Beihang University

L. Li - Beihang University

W.J. Wang - Beihang University

07-03-01

NONLINEAR DYNAMICS, CONTROL, AND
STOCHASTIC MECHANICS |

NOVEMBER 1, 2021

11:20AM-12:50PM

Chair: Dumitru Caruntu - University of Texas Rio Grande Valley
Chair: Bogdan Epureanu - University of Michigan
Chair: Marco Amabili - McGill University

11:20AM-11:40AM:

WAVE PROPAGATION IN NONLINEAR DYNAMICAL
SYSTEMS: IMPLICATIONS FOR NON-RECIPROCITY,
SCATTERING, AND FRICTIONAL MECHANICS

Invited Presentation: IMECE2021-77597

Michael Leamy - Georgia Institute of Technology

11:40AM-11:50AM:

FREQUENCY RESPONSE OF PRIMARY RESONANCE
OF ELECTROSTATICALLY ACTUATED MEMS
CIRCULAR MEMBRANES

Technical Paper Publication: IMECE2021-73585

Dumitru I. Caruntu - University of Texas Rio Grande Valley
Marcos Alipi - University of Texas Rio Grande Valley
Miguel Martinez - University of Texas Rio Grande Valley
Pedro Castorena - University of Texas Rio Grande Valley

11:50AM-12:00PM:

ON THE DYNAMICS AND OPTIMAL CONTROL OF
THE ROTATIONAL INVERTED PENDULUM

Technical Paper Publication: IMECE2021-69171

Alan Javier Gonzalez Diaz - Universidad Industrial de Santander
Carlos Borras Pinilla - Universidad Industrial De Santander- UIS
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11:20AM-11:30AM:

SOLITARY WAVES IN AN ARRAY OF NONLINEAR
OSCILLATORS WITH TIME-PERIODIC DAMPING AND
STIFFNESS COEFFICIENTS

Technical Paper Publication: IMECE2021-72545

M. Reza Talebi Bidhendi - University of British Columbia
Ahmad Mohammadpanah - University of British Columbia

12:10PM-12:20PM:

INVESTIGATIONS INTO THE LINEAR COUPLING
BETWEEN SYMMETRIC AND ANTI-SYMMETRIC
MODES OF V-SHAPED MEMS RESONATORS UNDER
ELECTROSTATIC PERTURBATION

Technical Paper Publication: IMECE2021-73535
Nouha Alcheikh - King Abdullah University of Science

and Technology

Hassen M. Ouakad - Sultan Qaboos University

Sofiane Ben Mbarek - King Abdullah University for Science
and Technology

Mohammad I. Younis - King Abdullah University for Science
and Technology

07-04-01
DESIGN AND CONTROL OF ROBOTS, MECHANISMS
AND STRUCTURES |

NOVEMBER 1, 2021

11:20AM-12:50PM

Chair: Dumitru Caruntu - University of Texas Rio Grande Valley

Chair: Bogdan Epureanu - University of Michigan
Chair: Marco Amabili - McGill University

RAPID DESIGN AND ANALYSIS OF A VERSATILE
ROBOTIC PLATFORM

Technical Paper Publication: IMECE2021-67358

Ariful Islam - Saint Martin’s University

Chad Campbell - Saint Martin’s University
Christian Merrikin - Saint Martin’s University
Shawn Duan - Saint Martin’s University

11:30AM-11:40AM:

DESIGN OF LITTER COLLECTION ROBOT FOR
URBAN ENVIRONMENT

Technical Paper Publication: IMECE2021-69732

Jian Su - University of Cincinnati

Yu Cao - University of Cincinnati

Anqi Tang - University of Cincinnati
Siyuan Wang - University of Cincinnati
Janet Dong - University of Cincinnati

11:40AM-11:50AM:

DESIGN AND DEVELOPMENT OF A NOVEL SOFT
GRIPPER MANIPULATED BY A ROBOTIC ARM

Technical Paper Publication: IMECE2021-69880

Bryce Cianciotto - Kennesaw State University
Derek Price - Kennesaw State University
Logan Spencer - Kennesaw State University
Martin Garcia - Kennesaw State University
Ayse Tekes - Kennesaw State University

11:50AM-12:00PM:

HORIZONTAL AXIS WIND ROTORS WITH
TWISTED BLADES

Technical Paper Publication: IMECE2021-70046

Joseph McGuire - Texas A&M University
Hong Zhou - Texas A&M University
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11:30AM-11:40AM:

SIMULATING DYNAMIC TENSION EFFECTS FROM
AN OUT-OF-ROUND UNWIND ROLL

Technical Paper Publication: IMECE2021-70139

Benjamin Reish - Oklahoma Christian University

12:10PM-12:20PM:

DESIGN AND MODELLING OF SCARA
ROBOT VARIANT

Technical Paper Publication: IMECE2021-73288
Manjeet Tummalapalli - Ryerson University

Puren Ouyang - Ryerson University

Johnny Bahri - Ryerson University

09-01-01: CURRICULUM INNOVATIONS, PEDAGOGY
AND LEARNING METHODOLOGIES
NOVEMBER 1, 2021

11:20AM-12:50PM

Chair: Subha Kumpaty - Milwaukee School of Engineering
Chair: Salim Azzouz - Midwestern State University
Chair: Anabela Alves - University of Minho

11:20AM-11:30AM:

MEASURING SUSTAINABILITY AND OPERATIONAL
PERFORMANCE BY ENGINEERING STUDENTS IN
UNIVERSITY-BUSINESS PBL PARTNERSHIPS

Technical Paper Publication: IMECE2021-68673

Anabela C. Alves - University of Minho
M. Florentina Abreu - University of Minho

PROJECT BASED COURSE ENABLED
NANOTECHNOLOGY EDUCATION FOR
SENIOR LEVEL UNDERGRADUATE AND
GRADUATE STUDENTS

Technical Paper Publication: IMECE2021-68827
Hongmei Dang - University of the District of Columbia
Pawan Tyagi - University of the District of Columbia
Esther Ososanya - University of the District of Columbia
Kate Klein - University of the District of Columbia

11:40AM-11:50AM:

USING WIRELESS PASCO SMART CARTS TO
DEMONSTRATE VIBRATION PRINCIPALS

Technical Paper Publication: IMECE2021-69500

Keith Hekman - California Baptist University

11:50AM-12:00PM:

INTRODUCING ENGINEERING CODES AND
STANDARDS THROUGHOUT THE CURRICULUM
OF A NEWLY ESTABLISHED MECHANICAL
ENGINEERING PROGRAM

Technical Paper Publication: IMECE2021-70013
A.C. Seibi - Utah Valley University

I. Jaafar - Utah Valley University

S. Tolman - Utah Valley University

A. Amin - Utah Valley University
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11:30 AM - 11:40 AM

TARGETED CAD/CAM WORKSHOPS FOR FRESHMEN
TO IMPROVE OVERALL PERFORMANCE

Technical Paper Publication: IMECE2021-70652

Tikran Kocharian - Grand Valley State University
Sanjivan Manoharan - Grand Valley State University

12:10PM-12:20PM:

LEARNING WHILE PLAYING OR PLAYING
WHILE LEARNING?

Technical Paper Publication: IMECE2021-68801

Filomena Soares - University of Minho
ANABELA ALVES - UNIVERSITY OF MINHO

07-22-01:

CONGRESS-WIDE SYMPOSIUM ON

NDE & SHM: DYNAMICS, VIBRATION, AND
CONTROL FOR STRUCTURAL HEALTH
MONITORING APPLICATIONS I
NOVEMBER 1, 2021

11:20 AM - 12:50 PM

Chair: Yuris Dzenis - Univ Of Nebraska
Chair: Yanfeng Shen - Shanghai Jiao Tong University

11:20 AM - 11:30 AM

MEASURING SUSTAINABILITY AND OPERATIONAL
PERFORMANCE BY ENGINEERING STUDENTS IN_
XO0O0OB_UNIVERSITY-BUSINESS PBL PARTNERSHIPS
SUSTAINABILITY AND OPERATIONAL
PERFORMANCE BY ENGINEERING STUDENTS IN
UNIVERSITY-BUSINESS PBL PARTNERSHIPS

Technical Paper Publication: IMECE2021-68673

Anabela C. Alves - University of Minho
M. Florentina Abreu - University of Minho

PROJECT BASED COURSE ENABLED
NANOTECHNOLOGY EDUCATION FOR
SENIOR LEVEL UNDERGRADUATE AND
GRADUATE STUDENTS

Technical Paper Publication: IMECE2021-68827
Hongmei Dang - University of the District of Columbia
Pawan Tyagi - University of the District of Columbia
Esther Ososanya - University of the District of Columbia
Kate Klein - University of the District of Columbia

11:40 AM - 11:50 AM

USING WIRELESS PASCO SMART CARTS TO
DEMONSTRATE VIBRATION PRINCIPALS

Technical Paper Publication: IMECE2021-69500

Keith Hekman - California Baptist University

11:50 AM - 12:00 PM

INTRODUCING ENGINEERING CODES AND
STANDARDS THROUGHOUT THE CURRICULUM
OF A NEWLY ESTABLISHED MECHANICAL
ENGINEERING PROGRAM

Technical Paper Publication: IMECE2021-70013

A. C. Seibi - Utah Valley University
I. Jaafar - Utah Valley University
S. Tolman - Utah Valley University
A. Amin - Utah Valley University

12:00 PM - 12:10 PM

TARGETED CAD/CAM WORKSHOPS
FOR FRESHMEN TO IMPROVE
OVERALL PERFORMANCE

Technical Paper Publication: IMECE2021-70652

Tikran Kocharian - Grand Valley State University
Sanjivan Manoharan - Grand Valley State University
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12:10 PM - 12:20 PM

11:40AM-11:50AM:

LEARNING WHILE PLAYING OR PLAYING
WHILE LEARNING?

Technical Paper Publication: IMECE2021-68801

Filomena Soares - University of Minho
Anabela Alves - University of Minho

09-10-01: TEACHING LABORATORIES, HANDS-ON
EXPERIENCES, EMBEDDING NOVEL
MANUFACTURING CONCEPTS IN ME PROGRAMS,
AND TECHNOLOGY-AIDED LECTURING |
NOVEMBER 1, 2021

11:20AM-12:50PM

Chair: Subha Kumpaty - Milwaukee School of Engineering
Chair: Salim Azzouz - Midwestern State University
Chair: Anabela Alves - University of Minho

11:20AM-11:30AM:

INTRODUCING MECHANICAL ENGINEERING
STUDENTS TO ONLINE ROBOTICS LABORATORIES

VISUALIZING FUNDAMENTAL CONCEPTS TAUGHT
IN HELICOPTER DYNAMICS COURSE USING MATLAB
SIMSCAPE GUI PROGRAM

Technical Paper Publication: IMECE2021-68607

Andrea Contreras Esquen - Kennesaw State University
Jose Bonilla Martinez - Kennesaw State University
Paul Pena - Kennesaw State University

Adeel Khalid - Kennesaw State University

Ayse Tekes - Kennesaw State University

11:50AM-12:00PM:

MODIFYING “MANUFACTURING PROCESSES”
LABORATORY FOR ONLINE/HYBRID LEARNING DUE
TO COVID-19

Technical Paper Publication: IMECE2021-70797
Muhammad Jahan - Miami University

Yingbin Hu - Miami University

Kwaku Yeboah - Miami University

James Stahley - Miami University

12:00PM-12:10PM:

Technical Paper Publication: IMECE2021-68276

Juliana Danesi Ruiz - The University of lowa
Phillip E. Deierling - The University of lowa

11:30AM-11:40AM:

ROBOTIC ARM FOR PROGRAMMING, INSTRUCTION,
AND DESIGN (RAPID)

Technical Presentation: IMECE2021-77366

Jen-Li Burnett - The University of lowa
Anvay Pradhan - The University of lowa
Phillip Deierling - The University of lowa

3D-PRINTED LABORATORY EQUIPMENT FOR
VIBRATIONS AND CONTROL THEORY COURSES:
PENDULUM, CANTILEVER BEAM, AND
RECTILINEAR SYSTEM

Technical Paper Publication: IMECE2021-69866

Martin Garcia - Kennesaw State University
Benji Estrada - Kennesaw State University
Elizabeth Lucier - Kennesaw State University
Tris Utschig - Kennesaw State University
Coskun Tekes - Kennesaw State University
Ayse Tekes - Kennesaw State University
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12:10PM-12:20PM:

11:30AM-11:40AM:

A VIRTUAL REALITY LABORATORY IMPLEMENTING
LEAN MANUFACTURING: CASE APPLIED AT
MECHATRONIC TECHNICAL SCHOOL

THE BEHAVIOR OF THE MAGNETIC ROD-LIKE
PARTICLES IN AN ALTERNATING MAGNETIC FIELD:
BROWNIAN DYNAMICS SIMULATIONS

Technical Paper Publication: IMECE2021-69645

Neira-Tovar Leticia - Universidad Autonoma de Nuevo Ledn

Almaguer Rosales Isaias - Universidada Autonoma de
Nuevo Leon

Cavazos Lucero - Universidada Autonoma de Nuevo Leon
Palacka Radoslav - University of Zilina

10-01-01: ELECTRIC, MAGNETIC AND
THERMAL PHENOMENA
NOVEMBER 1, 2021

Technical Presentation: IMECE2021-72971

Seiya Suzuki - Akita Prefectural University
Akira Satoh - Akita Prefectural University
Muneo Futamura - Akita Prefectural University

11:40AM-11:50AM:

TRAPPING CHARACTERISTICS OF MAGNETIC
ROD-LIKE PARTICLES VIA MULTI-MAGNETIC POLES
IN A HAGEN-POISEUILLE FLOW: BROWNIAN
DYNAMICS SIMULATIONS

11:20AM-12:50PM

Chair: Philipp Epple - Coburg University of Applied Sciences
Chair: Kamran Siddiqui - University of Western Ontario

11:20AM-11:30AM:

TEMPERATURE GRADIENT EFFECTS IN COLLOIDS
OF ELLIPSOIDAL PARTICLES UNDER MICROGRAVITY

Technical Presentation: IMECE2021-67375
Qian Lei - New Jersey Institute of Technology
Boris Khusid - New Jersey Institute of Technology
Lou Kondic - New Jersey Institute of Technology
Andrew D. Hollingsworth - New York University
Paul M. Chaikin - New York University

William V. Meyer - Universities Space Research Association
at NASA GRC

Alton J. Reich - Streamline Automation LLC

Technical Presentation: IMECE2021-72988

Takeru Yamanouchi - Akita Prefectural University
Akira Satoh - Akita Prefectural University

11:50AM-12:00PM:

FEASIBILITY OF THE MULTI-PARTICLE COLLISION
DYNAMICS METHOD FOR TAKING INTO ACCOUNT
MULTI-BODY HYDRODYNAMIC INTERACTIONS:
MAGNETIC DISK-LIKE PARTICLE SUSPENSION

Technical Presentation IMECE2021-73382

Takeru Yamanouchi - Akita Prefectural University
Akira Satoh - Akita Prefectural University

12:00PM-12:10PM:

ENHANCED VOLTAGE GENERATION
THROUGH ELECTROLYTE FLOW OVER LIQUID-
FILLED SURFACES

Technical Presentation: IMECE2021-77070

Bei Fan - Michigan State University
Prabhakar Bandaru - University of California, San Diego
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12:10PM-12:20PM:

11:40AM-11:50AM:

ELECTROHYDRODYNAMIC SETTLING DROPLET
WITH WEAK INERTIA SUBJECTED TO A UNIFORM
ELECTRIC FIELD BASED ON THE LATTICE
BOLTZMANN METHOD_X000B_

Technical Paper Publication: IMECE2021-70308

Yimo Zhang - Harbin Institute of Technology
Yu Zhang - Harbin Institute of Technology
Kang Luo - Harbin Institute of Technology
Hongliang Yi - Harbin Institute of Technology

10-03-01:

FUNDAMENTAL ISSUES AND PERSPECTIVES IN
FLUID MECHANICS - |

NOVEMBER 1, 2021

11:20AM-12:50PM

Chair: Philipp Epple - Coburg University of Applied Sciences
Chair: Kamran Siddiqui - University of Western Ontario

11:20AM-11:30AM:

EFFECT OF GEOMETRY ON SMALL SCALE VENTURI
NOZZLE PERFORMANCE

Technical Paper Publication: IMECE2021-68560

Hannah O’Hern - Oregon State University
Xiang Zhang - Oregon State University
Bahman Abbasi - Oregon State University

11:30AM-11:40AM:

THEORETICAL CHARACTERIZATION OF LIQUID
SLOSHING IN CONTAINERS

Technical Paper Publication: IMECE2021-70152

S. Karthick - Amrita School of Engineering
V. Satish - Amrita School of Engineering

A COMPUTATIONAL STUDY OF THE EVOLUTION OF
FABRI-CHOKE IN A TWO-DIMENSIONAL
SUPERSONIC EJECTOR

Technical Paper Publication: IMECE2021-70919

Sumesh Babu C.\V. - Government Engineering College Thrissur
V. Lijo - Government Engineering College Thrissur

11:50AM-12:00PM:

MATHEMATICAL MODELLING OF A TWO-WAY HEAD
LOSS ANALYSIS BY DESIGNING A 3D PRINTABLE
PIPING SYSTEM WITH INTERNAL FEATURES FOR
SOLAR THERMAL HEATERS

Technical Presentation: IMECE2021-71603

Samba Gaye - University of the District of Columbia

Jaime Rios - University of the District of Columbia

Pawan Tyagi - University of the District of Columbia

Heriniaina Rakotomanana - University of the District of Columbia

12:00PM-12:10PM:

EFFECT OF HEMISPHERICAL PROTUBERANCE ON
THE LEADING-EDGE TO CONTROL THE LAMINAR
SEPARATION BUBBLE

Technical Paper Publication: IMECE2021-73068

Pradeep Singh - Indian Institute of Technology
S. Sarkar - Indian Institute of Technology

12:10PM-12:20PM:

TURBULENT BOUNDARY LAYER OVER 3D
SINUSOIDAL ROUGHNESS

Technical Presentation: IMECE2021-74579
Misarah Adel Abdelaziz - The University of Adelaide
Lyazid Djenidi - University of New Castle

Mergen H. Ghayesh - The University of Adelaide
Rey Chin - The University of Adelaide

. I M E c E® ONE GREAT LEARNING EXPERIENCE.
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11-06-01 HEAT TRANSFER IN SOLAR AND
RENEWABLE ENERGY SYSTEMS - CONCENTRATED
SOLAR POWER AND THERMAL STORAGE
NOVEMBER 1, 2021

11:20AM-12:50PM

Chair: Subramanyaravi Annapragada -
United Technologies Research

Chair: Kevin Dowding — Sandia National Laboratories
Chair: Alexander Rattner - Penn State University

11:20AM-11:30AM:

ENTROPY GENERATION MINIMIZATION OPTIMIZE
HEAT TRANSFER IN CSP TECHNOLOGIES USING
MOLTEN SALT SYSTEM NACL/KCL/MGCL2 AS HEAT
TRANSFER FLUIDS

Technical Paper Publication: IMECE2021-67195

Fouad Hadad - University of Arizona
Peiwen Li - University of Arizona

11:30AM-11:40AM:

THERMAL PERFORMANCE OF A PACKED BED
LATENT HEAT THERMAL ENERGY STORAGE WITH
PURE SILICON AS PCM

Technical Paper Publication: IMECE2021-73008
Sumit Saha - Bangladesh University of Engineering
and Technology

Abu Raj Md. Ruslan - Bangladesh University of Engineering
and Technology

A.K.M.M. Morshed - Bangladesh University of Engineering
and Technology

Titan C. Paul - University of South Carolina

11:40AM-11:50AM:

Multiscale Porous High-Temperature Heat Exchanger Design

Using Ceramic Co-Extrusion

Technical Presentation: IMECE2021-77292

Xiangyu Li - Massachusetts Institute of Technology
Chad Wilson - Massachusetts Institute of Technology

EVENT.ASME.ORG/IMECE

Lenan Zhang - Massachusetts Institute of Technology
Evelyn Wang - Massachusetts Institute of Technology

11:50AM-12:00PM:

FLAME SPRAY SYNTHESIS OF MORPHOLOGY
CONTROLLABLE AND PERFORMANCE
ENHANCED LI(N10.8CO0.1MN0.1)02 CATHODE
MATERIALS USING UREA AND
POLYVINYLPYRROLIDONE AS ADDITIVES

Technical Presentation: IMECE2021-70309

Jianan Zhang - Massachusetts Institute of Technology
Valerie Muldoon - Massachusetts Institute of Technology
Sili Deng - Massachusetts Institute of Technology

12:00PM-12:10PM:

THE ENCAPSULATION EFFECT ON THERMAL
PERFORMANCE OF MICRO-ENCAPSULATED
PHASE CHANGE MATERIALS DURING
ENERGY ABSORPTION

Technical Paper Publication: IMECE2021-73089

Jingru Z. Benner - Western New England University
Rebecca C. Shannon - Western New England University
Wentao Wu - Tennessee State University

Austen P. Metsack - Western New England University
Lu Shen - Western New England University

Jingzhou Zhao - Western New England University

11-08-01: FUNDAMENTALS OF PHASE-CHANGE
INCLUDING MICRO/NANOSCALE EFFECTS -
BOILING AND EVAPORATION

NOVEMBER 1, 2021

11:20AM-12:50PM

Chair: Subramanyaravi Annapragada -
United Technologies Research

Chair: Kevin Dowding — Sandia National Laboratories
Chair: Alexander Rattner - Penn State University
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11:20AM-11:30AM:

12:00PM-12:10PM:

ENHANCED POOL BOILING CRITICAL HEAT FLUX
ON TILTED HEATING SURFACES USING COLUMNAR-
POST WICKS

Technical Paper Publication: IMECE2021-70054

Mohammad Borumand - Wichita State University
Gisuk Hwang - Wichita State University

11:30AM-11:40AM:

SELF-DRIVEN TRANSPORT OF LIQUID
DROPLETS IN V-SHAPED GROOVES DUE TO
ASYMMETRIC EVAPORATION

Technical Paper Publication: IMECE2021-73084

Xukun He - Virginia Tech
Jiangtao Cheng - Virginia Tech

11:40AM-11:50AM:

EFFECT OF SUBCOOLING ON POOL BOILING HEAT
TRANSFER OVER MINICHANNEL SURFACES

Technical Paper Publication: IMECE2021-73455

Praveen Dhanalakota - /ndian Institute of Technology Madras
Pallab Sinha Mahapatra - Indian Institute of Technology Madras
Arvind Pattamatta - /ndian Institute of Technology Madras

11:50AM-12:00PM:

THE INFLUENCE OF RAPID TRANSIENT HEATING IN
CRITICAL HEAT FLUX OF BOILING HEAT TRANSFER

Technical Paper Publication: IMECE2021-73853

Yuan Gao - University of Pittsburgh
Zhuorui Song - University of Pittsburgh
Ezekiel Villarreal - University of Pittsburgh
Heng Ban - University of Pittsburgh

ENHANCED FLOW BOILING WITH POROUS
METASURFACE: DNS AND THEORETICAL
HYDRODYNAMIC, CAPILLARY-VISCOUS, AND
THERMAL-CONDUCTANCE LIMITS

Technical Presentation: IMECE2021-77053

Julio Ferreira - University of Michigan
Massoud Kaviany - University of Michigan

12:10PM-12:20PM:

LEIDENFROST SUPPRESSION AND CONTACT TIME
REDUCTION ON THE DOUBLE REENTRANT GROOVE
ARRAY SURFACE

Technical Presentation: IMECE2021-77233
Chung-Te Huang - National Taiwan University
Ching-Wen Lo - National Taiwan University
Ming-Chang Lu - National Taiwan University

12-03-01: MINISYMPOSIUM ON PERIDYNAMIC
MODELING OF MATERIALS’ BEHAVIOR
NOVEMBER 1, 2021

11:20AM-12:50PM

Chair: Marco Amabili - McGill University
Chair: Celia Reina - University of Pennsylvania

11:20AM-11:30AM:

PERIDYNAMICS FOR QUASISTATIC
FRACTURE MODELING

Technical Paper Publication: IMECE2021-70793

Debdeep Bhatacharya - Louisiana State University
Patrick Diehl - Louisiana State University
Robert P. Lipton - Louisiana State University
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11:30AM-11:40AM:

OVERALL EQUILIBRIUM IN THE COUPLING
OF PERIDYNAMICS AND CLASSICAL
CONTINUUM MECHANICS

Technical Presentation: IMECE2021-77161

Greta Ongaro - University of Padova

Pablo Seleson - Oak Ridge National Laboratory
Ugo Galvanetto - University of Padova

Tao Ni - Hohai University

Mirco Zaccariotto - University of Padova

11:40AM-11:50AM:

A FAST CONVOLUTION-BASED METHOD FOR
PERIDYNAMIC MODELLING OF PITTING CORROSION

Technical Presentation: IMECE2021-77326

Longzhen Wang - University of Nebraska-Lincoln
Siavash Jafarzadeh - University of Nebraska-Lincoln
Florin Bobaru - University of Nebraska-Lincoln

11:50AM-12:00PM:

THE FAST CONVOLUTION-BASED METHOD FOR
NONLOCAL MODELS

Technical Presentation: IMECE2021-77354

Siavash Jafarzadeh - University of Nebraska-Lincoln
Farzaneh Mousavi - University of Nebraska-Lincoln
Longzhen Wang - University of Nebraska-Lincoln
Adam Larios - University of Nebraska-Lincoln

Florin Bobaru - University of Nebraska-Lincoln

12:00PM-12:10PM:

DATA-DRIVEN LEARNING OF NONLOCAL MODELS:
FROM HIGH-FIDELITY SIMULATIONS TO
CONSTITUTIVE LAWS

Technical Presentation: IMECE2021-77494

Marta D’Elia - Sandia National Laboratories
Yue Yu - Lehigh University

Huaigian You - Lehigh University

Stewart Silling - Sandia National Laboratories

12:10PM-12:20PM:

PERIDYNAMIC MODELING OF FLOW-ACCELERATED
CORROSION

Technical Presentation: IMECE2021-77516

Jiangming Zhao - University of Nebraska-Lincoln
Florin Bobaru - University of Nebraska-Lincoln

14-01-01:

GENERAL TOPICS ON RISK, SAFETY, AND
RELIABILITY

NOVEMBER 1, 2021

11:20AM-12:50PM

Chair: Andrey Morozov - University of Stuttgart

Chair: Alba Sofi - University Mediterranea of Reggio Calabria
Chair: Bill Munsell - Munsell Consulting Services

Chair: Ernie Kee - University of lllinois Urbana-Champaign
Chair: Jennifer S. Cooper - Boeing

Chair: John Wiechel - SEA, Ltd.

Chair: Mihai Diaconeasa - North Carolina State University

Chair: Zahra Mohaghegh - University of lllinois
Urbana-Champaign

11:20AM-11:30AM:

IMPLEMENTATION OF MECHANICAL RELIABILITY
DESIGN THEORY ON A THIN-WALL VESSEL
STRUCTURE

Technical Paper Publication: IMECE2021-67665

Xiaobin Le - Wentworth Institute of Technology
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11:30AM-11:40AM:

A FRAMEWORK FOR INTEGRATING RELIABILITY,
ROBUSTNESS, RESILIENCE, AND VULNERABILITY
TO ASSESS SYSTEM ADAPTIVITY

Technical Paper Publication: IMECE2021-73021

Milad Rostami - Carleton University
Scott Bucking - Carleton University

11:40AM-11:50AM:

PERFORMANCE OF ITERATIVE NETWORK
UNCERTAINTY QUANTIFICATION FOR
MULTICOMPONENT SYSTEM QUALIFICATION

Technical Paper Publication: IMECE2021-72345

John Tencer - Sandia National Laboratories
Edward Rojas - Sandia National Laboratories

11:50AM-12:00PM:

IMPROVING REAL-TIME METHANE MONITORING IN
LONGWALL COAL MINES THROUGH SYSTEM
RESPONSE CHARACTERIZATION OF A MULTI-
NODAL METHANE DETECTION NETWORK

Technical Paper Publication: IMECE2021-69709

Brian Cappellini - West Virginia University
Derek Johnson - West Virginia University
Nigel Clark - West Virginia University
Amber Barr - West Virginia University

12:00PM-12:10PM:

A QUANTITATIVE APPROACH TO ASSESS THE
LIKELIHOOD OF SUPPLY-CHAIN SHORTAGES

Technical Paper Publication: IMECE2021-73696

Priyanka Pandit - North Carolina State University
Arjun Earthperson - North Carolina State University
Alp Tezbasharan - North Carolina State University
Mihai A. Diaconeasa - North Carolina State University

04-06-01: LIGHTWEIGHT SANDWICH COMPOSITES
AND LAYERED STRUCTURES & ADVANCED
MANUFACTURING IN AEROSPACE ENGINEERING
NOVEMBER 1, 2021

3:35PM-5:05PM

Chair: Erkan Oterkus - University of Strathclyde
Chair: Uttam K. Chakravarty - University of New Orleans
Chair: Pavana Prabhakar - University of Wisconsin-Madison

3:35PM-3:45PM:

INVESTIGATION OF SELECTIVE LASER SINTERING
OF HIGH-DENSITY POLYETHYLENE USING
OPTIMIZED 3D PRINTING PARAMETERS

Technical Paper Publication: IMECE2021-70865

Benjamin Hoelzel - University of Oklahoma
Blake Herren - University of Oklahoma
Mrinal C. Saha - University of Oklahoma
Yingtao Liu - University of Oklahoma

3:45PM-3:55PM:

INVESTIGATION ON SURFACE INTEGRITY IN AXIAL
ULTRASONIC VIBRATION-ASSISTED MILLING
IN-SITU TIB2/7050AL MMCS

Technical Paper Publication: IMECE2021-72372

Xiao-fen Liu - Northwestern Polytechnical University
Wen-hu Wang - Northwestern Polytechnical University
Rui-song Jiang — Sichuan University

Yi-feng Xiong - Northwestern Polytechnical University
Chen-wei Shan - Northwestern Polytechnical University
Jun-chen Li - Northwestern Polytechnical University
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3:55PM-4:05PM:

CRACK FACE CONTACT MODELING USING
TENSIONLESS FOUNDATION FOR FACE/CORE
DEBONDS IN SANDWICH BEAMS

04-07-01: DYNAMIC BEHAVIOR OF COMPOSITES &
PERIDYNAMICS MODELING
NOVEMBER 1, 2021

3:35PM-5:05PM

Technical Presentation: IMECE2021-76736

Siddarth Niranjan Babu - Georgia Institute of Technology
George Kardomateas - Georgia Institute of Technology

4:05PM-4:15PM:

CLOSED FORM SOLUTION FOR THE ENERGY
RELEASE RATE AND MODE PARTITIONING OF
DEBONDS IN THE SINGLE CANTILEVER SANDWICH
BEAM BY USE OF TIMOSHENKO BEAM THEORY

Technical Presentation: IMECE2021-76738

Siddarth Niranjan Babu - Georgia Institute of Technology
George Kardomateas - Georgia Institute of Technology

4:15PM—-4:25PM:

STOCHASTIC ANALYSIS OF LAYERED STRUCTURE’S
PULLOUT TEST AND THE SIGNIFICANCE OF
MODELING THE ADHESIVE LAYER

Technical Presentation: IMECE2021-76931

Nachman Malkiel - Technion - Israel Institute of Technology
Oded Rabinovitch - Technion - Israel Institute of Technology

4:25PM-4:35PM:

WEAK FORM QUADRATURE ELEMENT
FORMULATION OF SANDWICH PANELS BASED
ON THE HIGH ORDER THEORY INCLUDING
SHEAR EFFECTS

Technical Presentation: IMECE2021-77557

Zhangxian Yuan - Worcester Polytechnic Institute

Chair: Erkan Oterkus - University of Strathclyde
Chair: Uttam K. Chakravarty - University of New Orleans
Chair: Pavana Prabhakar - University of Wisconsin-Madison

3:35PM-3:45PM:

AXIAL IMPACT BEHAVIOR OF LIQUID NANOFOAM
FILLED THIN-WALLED TUBES

Technical Presentation: IMECE2021-77114
Mingzhe Li - Michigan State University

Saeed Barbat - Ford Motor Company

Ridha Baccouche - Ford Motor Company
Jamel Belwafa - Ford Motor Company

Weiyi Lu - Michigan State University

3:45PM-3:55PM:

FUNCTIONALIZATION OF WATER
MOLECULES CONFINED IN HYDROGELS
FOR ENERGY MITIGATION

Technical Presentation: IMECE2021-77164

Chi Zhan - Michigan State University
Mingzhe Li - Michigan State University
Weiyi Lu - Michigan State University

3:55PM-4:05PM:

LIQUID NANOFOAM FILLED-TUBES: A DENT-INERT
THIN-WALLED STRUCTURE

Technical Presentation: IMECE2021-77197
Fuming Yang - Michigan State University
Mingzhe Li - Michigan State University

Weiyi Lu - Michigan State University
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4:05PM-4:15PM:

ON INTRODUCTION OF LOCAL STRESS TERM TO
PERIDYNAMIC INTEGRAL

Technical Presentation: IMECE2021-77242

Venkata Mutnuri - Indian Institute of Science
Srinivasan Gopalakrishnan - Indian Institute of Science

4:15PM-4:25PM:

EFFECTIVE BEHAVIOR OF RANDOM STRUCTURE
COMPOSITES SUBJECTED TO BODY-FORCE
LOADING WITH COMPACT SUPPORT

Technical Presentation: IMECE2021-77314

Valeriy Buryachenko - Micromechanics & Composites LLC

4:25PM-4:35PM:

EFFECTIVE AND EFFICIENT ENERGY MITIGATION BY
LIQUID NANOFOAM

Technical Presentation: IMECE2021-77334
Weiyi Lu - Michigan State University

07-02-02 GENERAL II
NOVEMBER 1, 2021

3:35PM-5:05PM

Chair: Dumitru Caruntu - University of Texas Rio Grande Valley
Chair: Bogdan Epureanu - University of Michigan
Chair: Marco Amabili - McGill University

3:35PM-3:45PM:

HARDWARE-IN-THE-LOOP SIMULATION FOR LARGE-
SCALE APPLICATIONS

Technical Paper Publication: IMECE2021-70914

Abdelbasset Krama - Texas A&M University at Qatar
Mohamed Gharib - Texas A&M University at Qatar

3:45PM-3:55PM:

LATERAL-DIRECTIONAL STABILITY AND MANUAL
CONTROL OF UNDERSTEERING AND
OVERSTEERING VEHICLES IN OFF-ROAD
CONDITIONS BASED ON A 2-DOF CORNERING
COMPLIANCE VEHICLE DYNAMICS MODEL

Technical Paper Publication: IMECE2021-71854

R.M. Van Auken - Dynamic Research, Inc.
S.A. Kebschull - Dynamic Research, Inc.

3:55PM-4:05PM:

MARS DRONE CONFIGURATIONS AND
APPROACHES TO ROTOR DESIGN: A REVIEW

Technical Paper Publication: IMECE2021-71876

Aleandro Saez - University of North Texas
Maurizio Manzo - University of North Texas
Marco Ciarcia - South Dakota State University

4:05PM-4:15PM:

A FRAMEWORK FOR SPATIAL 3D COLLISION
MODELS: THEORY AND NUMERICAL VALIDATION

Technical Paper Publication: IMECE2021-72981

Terje Svaeren - Western Norway University of Applied Sciences
Bard Nygard - Western Norway University of Applied Sciences

Thomas J. Impelluso - Western Norway University of
Applied Sciences

4:15PM—-4:25PM:

DRILLSTRING SIMULATOR: A NOVEL
SOFTWARE MODEL FOR STICK-SLIP AND BIT-
BOUNCE VIBRATIONS
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Technical Paper Publication: IMECE2021-73717

Baik Jin Kim - Texas A&M University
Alan Palazzolo - Texas A&M University
Mohamed Gharib - Texas A&M University at Qatar

4:25PM-4:35PM:

MODEL OF SYSTEMS WITH DISCONTINUITY

Technical Paper Publication: IMECE2021-68647

Devarajan K - Amrita School of Engineering
Shankaranarayanan V - Amrita of School of Engineering
Nithishrajan K - Amrita of School of Engineering
Gaouthaman M - Amrita of School of Engineering
Chandraditya B - Amrita of School of Engineering

3:55PM-4:05PM:

Technical Presentation: IMECE2021-77284

Pezhman Hassanpour - Gannon University
Peter J. Caulfield - Gannon University

07-03-02 NONLINEAR DYNAMICS, CONTROL, AND
STOCHASTIC MECHANICS II
NOVEMBER 1, 2021

3:35PM-5:05PM

Chair: Dumitru Caruntu - University of Texas Rio Grande Valley
Chair: Bogdan Epureanu - University of Michigan
Chair: Marco Amabili - McGill University

3:35PM-3:45PM:

ON PERIODIC FIRING ACTIVITIES OF A
HINDMARSH-ROSE NEURON MODEL WITH
EXTERNAL PERIODIC STIMULUS

Technical Paper Publication: IMECE2021-68278

Yeyin Xu - Xi’an Jiaotong University
Peihua Feng - Xi’‘an Jiaotong Universtiy

3:45PM-3:55PM:

PROBABILISTIC RESPONSE OF A VIBRATION
ENERGY HARVESTER WITH CUSTOMIZED
NONLINEAR FORCE DRIVEN BY RANDOM
EXCITATION

A NUMERICAL METHOD FOR CALCULATING
NONLINEAR RESONANCE RESPONSE SURFACE
BASED ON NONLINEAR MODES

Technical Paper Publication: IMECE2021-70093

Q. Gao - Beihang University
L. Li - Beihang University

Y. G. Wu - Beihang University
Y. Fan - Beihang University

4:05PM-4:15PM:

EXPERIMENTAL AND ANALYTICAL ANALYSIS OF A
HINDMARSH-ROSE NEURON MODEL IN A
NONLINEAR CIRCUIT SYSTEM

Technical Paper Publication: IMECE2021-70971

Yan Liu - Northwestern Polytechnical University
He Zhang - Northwestern Polytechnical University
Yuchen Li - Northwestern Polytechnical University

4:15PM—-4:25PM:

ON THE DYNAMIC AND CONTROL FOR A THREE
DEGREE-OF-FREEDOM ROBOTIC ARM USED FOR
REHABILITATION PURPOSES IN MEDICINE

Technical Paper Publication: IMECE2021-71911

Jean Carlo Grandas Franco - Universidad Industrial de Santander
Carlos Borras Pinilla - Universidad Industrial de Santander
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4:25PM-4:35PM:

3:55PM-4:05PM:

NONLINEAR VIBRATIONS OF ROTOR-BEARING
SYSTEMS SUPPORTED BY SQUEEZE FILM DAMPERS
DUE TO UNBALANCE EXCITATION

Technical Paper Publication: IMECE2021-71055
Furkan Sevencan - Middle East Technical University
Ender Cigeroglu - Middle East Technical University
Ozgiir Ugras Baran - Middle East Technical University

07-04-02 DESIGN AND CONTROL OF ROBOTS,
MECHANISMS AND STRUCTURES Il
NOVEMBER 1, 2021

3:35PM-5:05PM

Chair: Dumitru Caruntu - University of Texas Rio Grande Valley
Chair: Bogdan Epureanu - University of Michigan
Chair: Marco Amabili - McGill University

3:35PM-3:45PM:

A STUDY ON THE EFFECTS OF UNMODELLED
ROTATIONAL LOAD SWING DYNAMICS ON THE
ANTI-SWING CONTROL OF AN OVERHEAD CRANE

Technical Paper Publication: IMECE2021-68336

Ho-Hoon Lee - Southeastern Louisiana University

3:45PM-3:55PM:

BEHAVIOR CLONING CONTROL USING ADAPTIVE
NEURAL FUZZY INFERENCE FOR A ROBOTIC
SPORT CAMERA

Technical Presentation: IMECE2021-69555

He Shen - California State University
Francisco Moxo Galicia - California State University

ELLIPTICAL MACHINES USING
ADJUSTABLE LINKAGES

Technical Paper Publication: IMECE2021-70047

Ali Safdar Naif - Texas A&M University
Hong Zhou - Texas A&M University

4:05PM-4:15PM:

TOWARDS DEVELOPMENT OF 3D PRINTED
SWIMMING ROBOT USING SOFT
ELECTROMAGNETIC ACTUATION

Technical Paper Publication: IMECE2021-70151

Martin Garcia - Kennesaw State University

Ciaphus Rouse - Kennesaw State University

Benjamin Estrada - Kennesaw State University
Coskun Tekes - Kennesaw State University

Amir Ali Amiri Moghadam - Kennesaw State University
Ayse Tekes - Kennesaw State University

4:15PM—-4:25PM:

ROBOTIC SYSTEM FOR PLANT TENDING IN
REMOTE HABITAT

Technical Paper Publication: IMECE2021-69733

Blake Hament - University of Nevada

Paul Oh - University of Nevada

Danielle Carr - Florida A&M University

Carl Moore - Florida A&M University
Satyanarayan Dev - Florida A&M University
lan Ferguson - Lockheed Martin Space
Pedro Pena - Lockheed Martin Space

Josh W. Ehrlich - Lockheed Martin Space

4:25PM-4:35PM:

CONSTRUCTION AND TESTING OF SMALL-SCALE
TRANSFORMABLE-HULL CONCEPT BOAT
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Technical Paper Publication: IMECE2021-69563

Phillip Whitworth - Washington State University
Cole James - Washington State University
Konstantin I. Matveev - Washington State University

09-02-01: GLOBALIZATION OF ENGINEERING AND
PROBLEM SOLVING IN ENGINEERING EDUCATION
NOVEMBER 1, 2021

3:35PM-5:05PM

Chair: Subha Kumpaty - Milwaukee School of Engineering
Chair: Salim Azzouz - Midwestern State University
Chair: Anabela Alves - University of Minho

3:35PM-3:45PM:

STRATEGIC MANAGEMENT AND OPERATIONAL
ENERGETIC EDUCATION, OPPORTUNITY FOR
FUTURE SMALL DEVELOPERS AND
ENTREPRENEURS

Technical Paper Publication: IMECE2021-71102

Bogdan Alexandru Radulescu - University Politehnica
of Bucharest

Victorita Radulescu - University Politehnica of Bucharest

3:45PM-3:55PM:

ENHANCING UNIVERSITY PERSISTENCE OF
DIVERSE MECHANICAL ENGINEERING STUDENTS

Technical Paper Publication: IMECE2021-70862

Subha Kumpaty - Milwaukee School of Engineering
Jan Fertig - Milwaukee School of Engineering

3:55PM-4:05PM:

INTEGRATED SYSTEM ARCHITECTURE
DEVELOPMENT FRAMEWORK AND
COMPLEXITY ASSESSMENT

Technical Paper Publication: IMECE2021-67515

Akshay S. Dalvi - Indiana University Purdue
University Indianapolis

Hazim EI-Mounyari - Indiana University Purdue
University Indianapolis

4:05PM—-4:15PM:

EVALUATION OF SYSTEMATIC DESIGN METHODS
USED IN SENIOR DESIGN PROJECTS

Technical Paper Publication: IMECE2021-72192

Angran Xiao - New York City College of Technology
Andy Zhang - New York City College of Technology
Gaffar Gailani - New York City College of Technology

4:15PM-4:25PM:

CONTRASTING THE TRADITIONAL ENGINEERING
AND BUSINESS APPROACHES TO THE TEACHING
OF ENGINEERING ECONOMICS

Technical Paper Publication: IMECE2021-73251

Aaron Armstrong - Milwaukee School of Engineering

4:25PM-4:35PM:

FOSTERING STUDENT ENGAGEMENT AND
LEARNING IN ONLINE AND FLEX DELIVERED
THERMODYNAMICS COURSES VIA TWO-STAGE
CONCEPT INVENTORY QUIZZES IN TIME OF COVID

Technical Paper Publication: IMECE2021-70778
Zahra Sadeghizadeh - Florida Polytechnic University

09-10-02: TEACHING LABORATORIES, HANDS-ON
EXPERIENCES, EMBEDDING NOVEL
MANUFACTURING CONCEPTS IN ME PROGRAMS,
AND TECHNOLOGY-AIDED LECTURING II
NOVEMBER 1, 2021
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3:35PM-5:05PM

Chair: Subha Kumpaty - Milwaukee School of Engineering
Chair: Salim Azzouz - Midwestern State University
Chair: Anabela Alves - University of Minho

3:35PM-3:45PM:

HARVESTING ELECTRICAL ENERGY FROM
SOLAR PANELS AND A WIND TURBINE USING
CHARGE CONTROLLERS

Technical Presentation: IMECE2021-67548

Salim Azzouz - Midwestern State University
Ernuel Tonge - Midwestern State University

3:45PM-3:55PM:

EXPERIMENTAL AND COMPUTATIONAL
INVESTIGATIONS OF A CYLINDER IN CROSSFLOW

Technical Paper Publication: IMECE2021-70342

Nathan Patterson - Milwaukee School of Engineering
Prabhakar Venkateswaran - Milwaukee School of Engineering

3:55PM-4:05PM:

INVESTIGATION OF THE POWER GENERATED
BY A 3-D PRINTED WIND TURBINE USING A
WIND TUNNEL

EVENT.ASME.ORG/IMECE

Wesley Fisher - Western Kentucky University

Alex Doom - Western Kentucky University

Elena Hollingsworth - Western Kentucky University
Brian Mazzoni - Western Kentucky University
Manohar Chidurala - Western Kentucky University

4:15PM-4:25PM:

INCORPORATION OF BLADE TWIST AND
NON-UNIFORM INFLOW EFFECTS IN
UNDERGRADUATE HELICOPTER AERONAUTICS
WHIRL STAND LABORATORY

Technical Paper Publication: IMECE2021-71169

Jeremy Paquin - United States Military Academy
Evan Harris - United States Military Academy
Emma San Martin - United States Military Academy
Dennis Kirby - United States Military Academy
Richard Melnyk - United States Military Academy
Nathan Humbert - United States Military Academy

4:25PM-4:35PM:

DYNAMIC FILTRATION TEST EXPERIMENTAL
WORK TO STUDY THE EFFECT OF PREFORMED
PARTICLE GELS ON THE FORMATION DAMAGE

Technical Presentation: IMECE2021-70423

Mahmoud Elsharafi - Midwestern State University

Technical Presentation: IMECE2021-70421

Pranaya Pokharel - Midwestern State University
Salim Azzouz - Midwestern State University
Till Gebel - Midwestern State University

4:05PM-4:15PM:

WIND TUNNEL DATA ACQUISITION SYSTEM

Technical Paper Publication: IMECE2021-70458
Riley Bishop - Western Kentucky University

10-03-02: FUNDAMENTAL ISSUES AND
PERSPECTIVES IN FLUID MECHANICS - Il
NOVEMBER 1, 2021

3:35PM-5:05PM

Chair: Philipp Epple - Coburg University of Applied Sciences
Chair: Kamran Siddiqui - University of Western Ontario
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3:35PM-3:45PM:

4:15PM-4:25PM:

PROFILE LOSS OF A PRINTED TRANSONIC
TURBINE CASCADE

Technical Paper Publication: IMECE2021-70215
Leander Hake - Muenster University of Applied Sciences

STEFAN AUS DER WIESCHE - MUENSTER
UNIVERSITY OF APPLIED SCIENCES

3:45PM-3:55PM:

INVESTIGATING THE FLOW FIELD PHYSICS WITHIN
UNSTEADY COMPRESSIBLE FLOWS

Technical Paper Publication: IMECE2021-71788

Dehua Feng - North Carolina A&T State University

Yang Gao - North Carolina A&T State University
Frederick Ferguson - North Carolina A&T State University
Larry Thompson - North Carolina A&T State University

3:55PM-4:05PM:

Technical Paper Publication: IMECE2021-69420

Alvin Alex - Government Engineering College Thrissur
V. Lijo - Government Engineering College Thrissur

4:05PM-4:15PM:

TRANSITIONAL FLOW AND HEAT TRANSFER
ON THE PRESSURE SURFACE OF A C-D
COMPRESSOR BLADE

Technical Paper Publication: IMECE2021-71171

S. Sarkar - Indian Institute of Technology Kanpur
S. Katiyar - Indian Institute of Technology Kanpur

VALIDATION STUDY OF REYNOLDS STRESS
MODEL COUPLED WITH GAMMA TRANSITION FOR
UAV PROPELLERS

Technical Paper Publication: IMECE2021-70674

Naina Pisharoti - Virginia Tech
Stefano Brizzolara - Virginia Tech

4:25PM-4:35PM:

PERFORMANCE OF A TWO STAGE
ELECTROHYDRODYNAMIC GAS PUMP WITH
DIFFERENT POLARITIES

Technical Paper Publication: IMECE2021-71601

A.K.M. Monayem H. Mazumder - Saginaw Valley State University
Shariful A. Robin - Saginaw Valley State University

Margaret Wood - Saginaw Valley State University

10-10-01: INDUSTRIAL FLOWS - |
NOVEMBER 1, 2021

3:35PM-5:05PM

Chair: Philipp Epple - Coburg University of Applied Sciences
Chair: Kamran Siddiqui - University of Western Ontario

3:35PM-3:45PM:

WEAR ANALYSIS OF A NI-RESIST 1 MIXED FLOW,
MULTI-STAGE CENTRIFUGAL PUMP: AN EROSION-
CORROSION CASE STUDY

Technical Paper Publication: IMECE2021-66653

Carla Naiana Pires da Silva - PetroReconcavo
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3:45PM-3:55PM:

FLOW AROUND COMPLEX NATURAL SHAPES
ENCOUNTERED IN FOOD PROCESSING

Technical Paper Publication: IMECE2021-68101

Aklilu T. G. Giorges - Georgia Tech Research Institute
Saikamal Srinivas - Georgia Tech Research Institute
Comas Haynes - Georgia Tech Research Institute
Sean Thomas - Georgia Tech Research Institute

3:55PM-4:05PM:

DIGITAL FEED-FORWARD GAS FLOW RATE
CONTROL WITH A SWITCHED NOZZLE VALVE

Technical Paper Publication: IMECE2021-70549

Christopher R. Martin - Pennsylvania State University
Todd D. Batzel - Pennsylvania State University
Ethan Liebmann - Pennsylvania State University

4:05PM-4:15PM:

THE EFFECT OF VALVE CLOSURE TIME ON
WATER HAMMER

Technical Paper Publication: IMECE2021-71153

William Davies - Exponent, Inc.
Malima Wolf - Exponent, Inc.
Michael Barry - Exponent, Inc.
Sean O’Hern - Exponent, Inc.
Timothy Morse - Exponent, Inc.

4:15PM—-4:25PM:

THE INFLUENCE OF PLAIN-ORIFICE GEOMETRY ON
PINTLE INJECTOR FLOW DISCHARGE COEFFICIENT

Technical Paper Publication: IMECE2021-73280

Hamid Fazeli - Oregon State University
Colton Harms - Oregon State University
Jordan Vanaken - Oregon State University

4:25PM-4:35PM:

EFFECTS OF COMBINED ELECTROMAGNETIC
AND BOTTOM-PLUG STIRRING IN A STEEL
REFINING LADLE

Technical Paper Publication: IMECE2021-71767

Joel Godinez - Purdue University Northwest
Nicholas Walla - Purdue University Northwest
Xipeng Guo - Purdue University Northwest
Chenn Zhou - Purdue University Northwest

11-08-02: FUNDAMENTALS OF PHASE-CHANGE
INCLUDING MICRO/NANOSCALE EFFECTS -
CONDENSATION AND FREEZING

NOVEMBER 1, 2021

3:35PM-5:05PM

Chair: Subramanyaravi Annapragada -
United Technologies Research

Chair: Kevin Dowding — Sandia National Laboratories
Chair: Alexander Rattner - Penn State University

3:35PM-3:45PM:

NANOSTRUCTURING OF METALLIC ADDITIVELY
MANUFACTURED SURFACES FOR ENHANCED
JUMPING DROPLET CONDENSATION

Technical Paper Publication: IMECE2021-70949

Jin Yao Ho - Nanyang Technological University Singapore

Kazi Fazle Rabbi - University of lllinois at Urbana-Champaign
Soumyadip Sett - University of lllinois at Urbana-Champaign

Teck Neng Wong - Nanyang Technological University Singapore
Kai Choong Leong - Nanyang Technological University Singapore
Nenad Miljkovic - University of lllinois at Urbana-Champaign
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3:45PM-3:55PM:

EFFECT OF LEAF VEIN STRUCTURE ON
CONDENSATION BEHAVIOR OF VERTICAL COPPER
PLATE: AN EXPERIMENTAL APPROACH

Technical Paper Publication: IMECE2021-72191

Md. Omarsany Bappy - Bangladesh University of Engineering &
Technology

Raihan Aziz - Bangladesh University of Engineering & Technology

Abdul Aziz Shuvo - Bangladesh University of Engineering
& Technology

A.K.M.M. Monjur Morshed - Bangladesh University of Engineering
& Technology

Titan C. Paul - University of South Carolina Aiken

3:55PM-4:05PM:

ANALYSIS OF ICE FORMATION AND SALT
DIFFUSION IN FREEZING DESALINATION

Technical Paper Publication: IMECE2021-69233

Casey J. Troxler - Embry-Riddle Aeronautical University
Thomas B. Freeman - Embry-Riddle Aeronautical University
Rafael M. Rodriguez - Embry-Riddle Aeronautical University
Sandra K.S. Boetcher - Embry-Riddle Aeronautical University

4:25PM-4:35PM:

STUDY OF VAPOR CONDENSATION ON A VERTICAL
POROUS MICROGROOVE COPPER PLATE

Technical Paper Publication: IMECE2021-72348
Raihan Aziz - Bangladesh University of Engineering
and Technology

Md. Omarsany Bappy - Bangladesh University of Engineering and
Technology

A.K.M.M. Morshed - Bangladesh University of Engineering and
Technology

Titan C. Paul - University of South Carolina Aiken

Technical Paper Publication: IMECE2021-71269

Hongtao Zhang - Khalifa University of Science and Technology
Isam Janajreh - Khalifa University of Science and Technology

4:05PM—-4:15PM:

CONTROL OF WATER-ICE PHASE
CHANGE PROPAGATION WITH GRAPHENE
SURFACE INTERACTION

Technical Presentation: IMECE2021-77423

Yu-Kai Weng - The University of Tennessee, Knoxville
Seungha Shin - The University of Tennessee, Knoxville
Kenneth D. Kihm - The University of Tennessee, Knoxville
Doug Aaron - The University of Tennessee, Knoxville

4:15PM—-4:25PM:

EXPERIMENTAL AND NUMERICAL INVESTIGATION
OF PHASE CHANGE MATERIAL MELTING AT
SUBOPTIMAL INCLINES

11-06-02 HEAT TRANSFER IN SOLAR
AND RENEWABLE ENERGY SYSTEMS -
THERMAL APPLICATIONS

NOVEMBER 1, 2021

3:35PM-5:05PM

Chair: Subramanyaravi Annapragada -
United Technologies Research

Chair: Kevin Dowding - Sandia National Laboratories
Chair: Alexander Rattner - Penn State University

3:35PM-3:45PM:

IRREVERSIBILITY ANALYSIS, DESIGN, AND
OPTIMIZATION OF A COMBINED HYBRID HOT
AIR AND BUOYANT GAS BALLOON FOR
STRATOSPHERIC PERSISTENCE

Technical Paper Publication: IMECE2021-69681

Michele Trancossi - Universidade da Beira Interior
Jose Pascoa - Universidade da Beira Interior
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3:45PM-3:55PM:

HEAT SINK OPTIMIZATION FOR COLLECTION OF
POTABLE WATER USING RENEWABLE ENERGY

Technical Paper Publication: IMECE2021-71477

Luz A. Amaya - Central Connecticut State University
David J. Broderick - Central Connecticut State University

3:55PM-4:05PM:

MANUFACTURING AND PERFORMANCE
ASSESSMENT OF SOLAR PHOTO-VOLTAIC MODULES
BY ADOPTING VARIOUS HEAT DISSIPATION
TECHNIQUES: A REVIEW

Technical Paper Publication: IMECE2021-72889

Abdul Subhan - United Arab Emirates University
Abdel-Hamid I. Mourad - United Arab Emirates University

4:05PM-4:15PM:

PERFORMANCE ASSESSMENT OF A
CLOSED GREENHOUSE IN A HOT ARID
AUSTRALIAN CLIMATE

Technical Paper Publication: IMECE2021-72960

Anwar Hegazy - University of Auckland
Alison Subiantoro - University of Auckland
Stuart Norris - University of Auckland

4:15PM—-4:25PM:

EFFECTS OF THE PROPERTIES OF GLYCOL
AQUEOUS SOLUTION ON BATTERY COOLING
PERFORMANCE BASED ON COLD PLATES

Technical Paper Publication: IMECE2021-69055

Hongya Zhang - Huazhong University of Science & Technology
Chengshuai Li - Huazhong University of Science & Technology

Yangsu Xie - Shenzhen University

Ali Radwan - Mansoura University

Haisheng Fang - Huazhong University of Science & Technology

12-02-01: DYNAMIC FAILURE OF MATERIALS &
STRUCTURES
NOVEMBER 1, 2021

3:35PM-5:05PM

Chair: Marco Amabili - McGill University
Chair: Celia Reina - University of Pennsylvania

3:35PM-3:45PM:

GRAPHENE CONFINED POLYMER THIN FILMS
SUBJECTED TO SUPERSONIC IMPACT

Technical Paper Publication: IMECE2021-68457
Andrew Bowman - U.S. Army Engineer Research and
Development Center

Michael Roth - U.S. Army Engineer Research and
Development Center

William Lawrimore - U.S. Army Engineer Research and
Development Center

John Newman - U.S. Army Engineer Research and
Development Center

3:45PM-3:55PM:

FRACTURE BEHAVIOR OF ALUMINA/EPOXY RESIN
INTERFACE AND EFFECT OF WATER MOLECULES BY
USING MOLECULAR DYNAMICS USING REACTION
FORCE FIELD (REAXFF)

Technical Paper Publication: IMECE2021-69109

Hiroki Nishino - Chuo University
Kohei Kanamori - Chuo University
Yoshikatsu Kimoto - Chuo University
Kazuma Okada - Chuo University
Akio Yonezu - Chuo University

m . I M E c E® ONE GREAT LEARNING EXPERIENCE.



NOVEMBER 1 -

5, 2021

EVENT.ASME.ORG/IMECE

3:55PM-4:05PM:

4:25PM-4:35PM:

HIGH STRAIN RATE IMPACT ON CARBON
NANOSTRUCTURES USING MOLECULAR
DYNAMICS SIMULATIONS

PLASTIC DEFORMATION BEHAVIOR AT HIGH
STRAIN RATE BY USING HIGH VELOCITY MICRO-
PARTICLE COLLISIONS

Technical Paper Publication: IMECE2021-70515

Matheus Prates - Kennesaw State University
lan Durr - Kennesaw State University
Jungkyu Park - Kennesaw State University
Giovanny Espitia - Kennesaw State University
Braden Peterson - Wheeler High School

4:05PM-4:15PM:

FINITE ELEMENT ANALYSIS ON PLASTIC COLLAPSE
BEHAVIOR OF TOPOLOGY-OPTIMIZED CELLULAR
STRUCTURE SUBJECT TO COMPRESSIVE LOADING

Technical Paper Publication: IMECE2021-70744
Yuta Takase - Chuo University

Takahiro Kawano - Chuo University

Tomohisa Kojima - Chuo University

Tomoaki Tsuji - Chuo University

4:15PM—-4:25PM:

DEVELOPMENT OF BI-AXIAL TENSILE TESTING FOR
POROUS POLYMER MEMBRANES AND ITS
DEFORMATION CHARACTERISTICS

Technical Paper Publication: IMECE2021-71086

Yasuhisa Kodaira - Chuo University
Tatsuma Miura - Chuo University
Yoshinori Takano - Chuo University
Akio Yonezu - Chuo University

Technical Paper Publication: IMECE2021-71166

Ryoma Komine - Chuo University
Takumi Furutani - Chuo University
Yugo Sakai - Chuo University
Akio Yonezu - Chuo University

14-01-02: GENERAL TOPICS ON RISK, SAFETY, AND
RELIABILITY
NOVEMBER 1, 2021

3:35PM-5:05PM

3:35PM-3:45PM:

COMPRESSION ANALYSIS TESTS FOR PROTOTYPES
MADE OF DIFFERENT POLYMERS

Technical Paper Publication: IMECE2021-68096

Taher Deemyad - /daho State University
Vincent Akula - /daho State University
Anish Sebastian - /daho State University

3:45PM-3:55PM:

MATHEMATICAL MODELING FOR CARBON DIOXIDE
LEVEL WITHIN CONFINED SPACES

Technical Paper Publication: IMECE2021-68452

Lincan Yan - Centers for Disease Control and Prevention / Nation-
al Institute for Occupational Safety and Health

Dave S. Yantek - Centers for Disease Control and Prevention /
National Institute for Occupational Safety and Health

Cory R. DeGennaro - Centers for Disease Control and Prevention /
National Institute for Occupational Safety and Health

Rohan D. Fernando - Centers for Disease Control and Prevention /
National Institute for Occupational Safety and Health
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3:55PM-4:05PM:

3:35PM-5:05PM

FRESH AIR FLOW REQUIRED TO MAINTAIN
SAFE CARBON DIOXIDE LEVELS AND PROVIDE
A BREATHABLE AIR ENVIRONMENT IN A
REFUGE ALTERNATIVE

3:35PM-3:45PM:

THE ROLE OF PROTECTIVE SYSTEM RELIABILITY
ANALYSIS IN THE STUDY OF SYSTEM SAFETY

Technical Paper Publication: IMECE2021-68680
Cory Degennaro - Centers for Disease Control and Prevention /
National Institute for Occupational Safety and Health

Lincan Yan - Centers for Disease Control and Prevention / Nation-
al Institute for Occupational Safety and Health

Dave Yantek - Centers for Disease Control and Prevention / Na-
tional Institute for Occupational Safety and Health

4:05PM-4:15PM:

Technical Paper Publication: IMECE2021-69562
Martin Wortman - The Organization for Public Awareness of Haz-
ardous Technology Risks

Ernie Kee - The Organization for Public Awareness of Hazardous
Technology Risks

Pranav Kannan - The Organization for Public Awareness of Haz-
ardous Technology Risks

3:45PM-3:55PM:

ATTEMPTING TO ESTABLISH DESIGN
MARGINS FOR GLASSY POLYMERS IN
CRITICAL STRUCTURAL SERVICE

Technical Paper Publication: IMECE2021-71836

Bart Kemper - Kemper Engineering Services
Kaylie Williams - Lockheed Martin

4:15PM-4:25PM:

A MULTI-ATTRIBUTE KNOWLEDGE CRITICALITY
FRAMEWORK FOR RANKING MAJOR
MAINTENANCE ACTIVITIES: A CASE STUDY

OF CEMENT RAW MILL PLANT

Technical Paper Publication: IMECE2021-72943

Lilian O. Iheukwumere-Esotu - University of Manchester
Akilu Yunusa-Kaltungo - University of Manchester

14-01-03: GENERAL TOPICS ON RISK, SAFETY,
AND RELIABILITY
NOVEMBER 1, 2021

ESTABLISHMENT OF THE OFF-CENTER EMBEDDED
CRACK STRESS INTENSITY FACTOR DATABASE FOR
PROBABILISTIC RISK ASSESSMENT BASED ON
UNIVERSAL WEIGHT FUNCTION

Technical Paper Publication: IMECE2021-70198

Tongge Xu - Beihang University
Shuiting Ding - Beihang University
Guo Li - Beihang University

3:55PM-4:05PM:

APPLICATION OF BAYESIAN CALIBRATION TO
IMPROVE MULTIPLE BALLISTIC IMPACT MODELING

Technical Paper Publication: IMECE2021-70716

Gregory A. Langone - United States Military Academy
Brad G. Davis - United States Military Academy
Nicholas A. Reisweber - United States Military Academy

4:05PM—-4:15PM:

MULTIOBJECTIVE RELIABILITY-BASED
DESIGN OF AN AIRCRAFT WING USING A
FUZZY-BASED METAHEURISTIC
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Technical Paper Publication: IMECE2021-71001

Suwin Sleesongsom - King Mongkut’s Institute of Technology
Ladkrabang

Saksan Winyangkul - KhonKaen University

Sujin Bureerat - KhonKaen University

4:15PM-4:25PM:

VERIFICATION STUDY OF THE NUCLEAR PRA FOR

THE MARS 2020 MISSION FOLLOWING ACCIDENTAL

ORBITAL RE-ENTRY

Technical Paper Publication: IMECE2021-71359

Arjun Earthperson - University of California
Mihai Diaconeasa - North Carolina State University

12-16-04:
GENERAL SESSION
NOVEMBER 1, 2021

3:35PM-5:05PM

Chair: Marco Amabili - McGill University
Chair: Celia Reina - University of Pennsylvania

3:35PM-3:45PM:

UNDERWATER AND AIR-BLAST STRUCTURE
INTERACTION USING THE IMMERSED APPROACH

Technical Presentation: IMECE2021-76520

Shaunak Shende - Brown University
Yuri Bazilevs - Brown University
Georgios Moutsandis - Stony Brook University

3:45PM-3:55PM:

SYMMETRY-ADAPTED DENSITY FUNCTIONAL
THEORY

Technical Presentation: IMECE2021-76652

Abhiraj Sharma - Georgia Institute of Technology
Phanish Suryanarayana - Georgia Institute of Technology

EVENT.ASME.ORG/IMECE

3:55PM-4:05PM:

MICROBALLISTIC PERFORMANCE OF CARBON
NANOTUBE MATS WITH TAILORED
INTER-TUBE INTERACTIONS

Technical Presentation: IMECE2021-71843

Jizhe Cai - University of Wisconsin
Ramathasan Ramathansan - University of Wisconsin

4:05PM—-4:15PM:

STRESS ANALYSIS OF BOLTED FLANGE JOINTS
WITH DIFFERENT SHELL CONNECTIONS

Technical Paper Publication: IMECE2021-72063

Mohammad Choulaei - Ecole de Technologie Supérieure
Abdel-Hakim Bouzid - Ecole de Technologie Supérieure

4:15PM—-4:25PM:

DISLOCATION DYNAMICS IN CORE-SHELL
NANOSTRUCTURES

Technical Presentation: IMECE2021-77519

Robert Fleming - Arkansas State University

04-08-01: DYNAMICS AND CONTROL OF
AEROSPACE STRUCTURES
NOVEMBER 1, 2021

5:25PM-6:59PM

Chair: Erkan Oterkus - University of Strathclyde
Chair: Uttam K. Chakravarty - University of New Orleans
Chair: Pavana Prabhakar - University of Wisconsin-Madison

m . I M E c E® ONE GREAT LEARNING EXPERIENCE.
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5:25PM-5:35PM:

6:05PM-6:15PM:

ON THE DYNAMIC RESPONSE OF A DIELECTRIC
ELASTOMER MEMBRANE

Technical Paper Publication: IMECE2021-70077

Pratik Sarker - Detroit Engineered Products
Uttam K. Chakravarty - University of New Orleans

5:35PM-5:45PM:

DRONE POLLINATION OF FLOWERING VEGETATION
FOR AGRICULTURAL APPLICATIONS

Technical Paper Publication: IMECE2021-70545

Sonia Diaz Guzman - Saint Martin’s University
Devon Henspeter - Saint Martin’s University
Megan Taylor - Saint Martin’s University
Shawn Duan - Saint Martin’s University

5:45PM-5:55PM:

AN INVESTIGATION OF THE WAKE AND VORTEX
FORMATION OF A HELICOPTER ROTOR BLADE

Technical Paper Publication: IMECE2021-70777

Mohammad Khairul Habib Pulok - University of New Orleans
Uttam K Chakravarty - University of New Orleans

5:55PM-6:05PM:

A MACHINE LEARNING APPROACH FOR
PREDICTING MELT-POOL DYNAMICS OF
TI-6AL-4V ALLOY IN THE LASER POWDER-BED
FUSION PROCESS

Technical Paper Publication: IMECE2021-71348

M. Shafiqur Rahman - University of New Orleans
Jonathan Ciaccio - University of New Orleans
Uttam K. Chakravarty - University of New Orleans

TENSILE AND FATIGUE RESPONSE OF THE LASER
POWDER-BED FUSED TI-6AL-4V ALLOY AT HIGH
TEMPERATURE CONDITIONS

Technical Paper Publication: IMECE2021-72043

M. Shafiqur Rahman - University of New Orleans
Mohammad Khairul Habib Pulok - University of New Orleans
Uttam K. Chakravarty - University of New Orleans

6:15PM-6:25PM:

CRACK PROPAGATION AND FRACTURE TOUGHNESS
OF ADDITIVELY MANUFACTURED POLYMERS

Technical Paper Publication: IMECE2021-72061
Mohammad Khairul Habib Pulok - University of New Orleans

M. Shafiqur Rahman - University of New Orleans
Uttam K. Chakravarty - University of New Orleans

04-10-01: IMPACT, DAMAGE AND FRACTURE OF
COMPOSITE STRUCTURES
NOVEMBER 1, 2021

5:25PM-6:59PM

Chair: Erkan Oterkus - University of Strathclyde
Chair: Uttam K. Chakravarty - University of New Orleans
Chair: Pavana Prabhakar - University of Wisconsin-Madison

5:25PM-5:35PM:

ANALYZING CORE FAILURE IN COMPOSITE
SANDWICH STRUCTURES USING A NON-LOCAL
ANISOTROPIC DAMAGE APPROACH

Technical Paper Publication: IMECE2021-70354

Lingi Zhuang - Ansys, Inc.
Ali Najafi - Ansys, Inc.

m . I M E c E® ONE GREAT LEARNING EXPERIENCE.
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5:35PM-5:45PM:

6:15PM-6:25PM:

REINFORCED MIXED MODE BEND