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Message from the Chair 
VISH SUBRAMANIAM

The Department of Mechanical and Aerospace Engineering at The Ohio 
State University builds on its diversity of people and ideas to cultivate a 
range of advancements in mechanical, aerospace and nuclear engineering.

From gears to cancer research, our mechanical engineers are experts in an 
array of specialty areas. Our strengths in both aeronautical and astronautical 
engineering boost the impact of our aerospace engineers. And, with an on-
site nuclear reactor—and high-achieving graduates throughout industry and 
government—our nuclear engineers value collaboration.

To best showcase the unique achievements of each of our programs, we 
have created separate research publications. In this Research Impact: 
Mechanical, you will see samples of our advancements in mechanical 
engineering over the past year.

We discovered a "dual personality" material (page 4), expanded use of our 
patented electroceutical dressing (page 6), built a more efficient potassium-
oxygen battery (page 10) and investigated electromagnetic fields to hinder 
the spread of breast cancer cells (page 14).

All of this was accomplished with our talented students, who continue to be 
our primary focus. They are involved in every facet of our research and we 
foster a spirit of collegiality among faculty, staff researchers and students.

I invite you to read on to learn about our recent cutting-edge innovations.

Vish Subramaniam
Chair, Mechanical and Aerospace Engineering
Professor, Mechanical and Aerospace Engineering

Cover: Electrons or holes? That is the defining property of 
semiconductors used in electronic devices like diodes and transistors. 
Our researchers have discovered an exciting class of materials that 
can behave like both. See page 4. Artwork by Renee Ripley.
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Researchers discover new material 
to help power electronics

Electronics rule our world, but electrons rule  
our electronics.

A research team at The Ohio State University has 
discovered a way to simplify how electronic devices use 
those electrons—using a material that can serve dual 
roles in electronics, where historically multiple materials 
have been necessary.

“We have essentially found a dual-personality material,” 
said Joseph Heremans, co-author of the study, professor 
of mechanical and aerospace engineering and Ohio 
Eminent Scholar in Nanotechnology at Ohio State. “It is a 
concept that did not exist before.”

Their findings could mean a revamp of the way engineers 
create all different kinds of electronic devices. This 
includes everything from solar cells, to the light-emitting 
diodes in your television, to the transistors in your laptop, 
and to the light sensors in your smartphone camera.

Those devices are the building blocks of electricity: 
Each electron has a negative charge and can radiate 
or absorb energy depending on how it is manipulated. 
Holes—essentially, the absence of an electron—have 
a positive charge. Electronic devices work by moving 
electrons and holes—essentially conducting electricity.

But historically, each part of the electronic device could 
only act as electron-holder or a hole-holder, not both. 
That meant that electronics needed multiple layers—and 
multiple materials—to perform.

But the Ohio State researchers found a material—
NaSn2As2, a crystal that can be both electron-holder 
and hole-holder—potentially eliminating the need for 
multiple layers.

The finding could simplify our electronics, perhaps 
creating more efficient systems that operate more 
quickly and break down less often.

Think of it like a Rube Goldberg machine, or the 1960s 
board game Mouse Trap: the more pieces at play and 
the more moving parts, the less efficiently energy travels 
throughout the system—and the more likely something is 
to fail.

The researchers named this dual-ability phenomenon 
“goniopolarity.” They believe the material functions this 
way because of its unique electronic structure, and say  
it is probable that other layered materials could exhibit 
this property.

The researchers made the discovery almost by accident. 
A graduate student researcher in Heremans’ lab, Bin 
He, was measuring the properties of the crystal when 
he noticed that the material behaved sometimes like 
an electron-holder and sometimes like a hole-holder—
something that, at that point, science thought was 
impossible. He thought perhaps he had made an error, ran 
the experiment again and again, and got the same result.

Bin He has since accepted a postdoctorate position at 
the Max Planck Institute in Dresden, Germany.

M E C H A N I C A L



This work was funded by the National Science Foundation, 
the Air Force Office of Scientific Research and the Camille and 
Henry Dreyfus Foundation.

The discovery of the 
goniopolar material is a 
scientific breakthrough.
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Novel electroceutical gives furry friend 
a leg up in healing

Device co-inventors Shaurya Prakash and Vish Subramaniam.

It’s not science fiction: 
bandages that direct 

electric stimulation to 
tissue are being used to 
speed wound healing in 
pets and people.

A new, patented bandage 
technology developed 
by researchers in The 
Ohio State University 
Department of Mechanical 
and Aerospace 
Engineering has already 
proved beneficial for 
Daisy, a four-year-old canine companion that suffered from 
a chronic wound. Today, Daisy has a new lease on life 
thanks to a collaboration between Ohio State’s College of 
Engineering and College of Veterinary Medicine.

Late in 2017, after having had a number of treatments on 
her right front leg, Daisy suffered from a large, infected 
non-healing wound. Existing treatment methods and 
antibiotics used to eliminate infection and promote 
wound healing hadn't helped for over a year. Then, her 
veterinarian, Kathleen Ham, DVM, formerly at the College 
of Veterinary Medicine, had the idea of reaching out to the 
Department of Mechanical and Aerospace Engineering.

Soon, Ham, along with Daisy’s owners, agreed to trial the 
novel device.

Within one week of 
using the bandage, two 
centimeters of Daisy’s four-
centimeter-long wound 
had healed. After 11 days 
of continued use, infection 
from the wound resolved. 
The bandage was 
removed and the wound 
was treated with standard 
wound care. A check-in 
at 67 days post-treatment 
revealed the wound had 
healed completely.

Composed of a silver-based ink printed on 
silk fabric and connected to a battery, printed 
electroceutical dressing works by generating 
electric stimulations across the wound-
dressing interface in order to aid healing. The 
electrochemical stimulation has shown nearly  
no adverse impact on underlying tissue.

The antimicrobial bandage is designed to enhance the 
healing of chronic and non-healing wounds that are 
resistant to antibiotic treatment.

M E C H A N I C A L
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The printed 
electroceutical 
dressing is 
battery-powered.

The device co-inventor, Associate Professor Shaurya 
Prakash, along with Vish Subramaniam, chair of the 
Department of Mechanical and Aerospace Engineering, 
and an interdisciplinary team of Ohio State investigators, 
recently co-authored an article published in Scientific 
Reports that details the device’s capabilities.

The dressing disrupts biofilm, a distinct antibiotic-resistant 
and bacteria-containing layer that can form over wounds, 
often rending them chronic or non-healing.

According to the team, bacterial infections contribute 
to chronic and non-healing wounds. Electrochemical 
stimulations from the electronic bandage disrupt the 
communication of these bacteria and break their adhesion 
to the wound’s surface. The resulting removal of bacteria 
allows the wound to continue to heal properly.

In addition to eradicating bacteria, the electronically-
enhanced dressing potentially utilizes skin’s natural 
electric currents to further promote wound healing.

The College of Veterinary Medicine encounters chronic 
and non-healing wounds frequently and provided the 
perfect proving ground for the new technology.

Now that the mechanical engineering team has 
demonstrated design, prototype development and proof-
of-concept operation for the device, it’s ready to move into 
the next phase of development.

Future work will target in vitro testing. Researchers will 
aim to optimize the device’s design and operational 
characteristics, while establishing an understanding of 
its underlying mechanisms. The fundamental studies 
will be in collaboration with Ohio State’s Department of 
Microbiology.

The research was funded by Ohio State’s Center for 
Clinical and Translational Science L-Pilot Program, which 
is funded by a multiyear Clinical and Translational Science 
Award (CTSA) from the National Institutes of Health. The 
research has also received support from Ohio State’s 
Infectious Disease Institute.
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Running upright: The miniscule movements 
that keep us from falling

Maybe running comes easy, each stride pleasant 
and light. Maybe it comes hard, each step a slog 

to the finish. Either way, the human body is constantly 
calibrating, making microscopic adjustments to keep us 
from falling as we weekend-warrior our way to greatness.

Runners constantly—and unconsciously—make minor 
corrections to their running form to keep their bodies 
upright, a recent study has found.

The study was part of Nidhi Seethapathi’s doctoral thesis 
in mechanical and aerospace engineering at The Ohio 
State University and was published in the journal eLife. 
She has since accepted a postdoctoral position at The 
University of Pennsylvania.

Co-author of the study was Manoj Srinivasan, associate 
professor of mechanical engineering.

To understand how humans run without falling, the 
research team put volunteers on a treadmill and had 
them run at three different constant speeds. The team 
monitored and measured motion in each runner’s torso, 
the placement of each footstep and the force with which 
the leg pushes against the ground. The volunteers 
were average runners—not couch potatoes, but not 
marathoners, either.

They found that those runners automatically corrected 
for minor deviations in the movement of their torsos—
their center of mass—by making slight changes to the 
place each footstep landed and by making miniscule 
adjustments to the amount of force with which their leg hit 

Nidhi Seethapathi demonstrates how walking data is collected, while 
Manoj Srinivasan walks at a steady pace on his lab’s specialized treadmill.

M E C H A N I C A L
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the ground. Seethapathi and Srinivasan found that they 
could predict how runners would change their footsteps 
or force by noting changes in the location of their torsos.

They also found that runners, by and large, corrected 
imperfections in a step by their very next step, indicating 
that the human body has the ability to “fix” its running gait 
in order to stay upright. And their research showed that 
imperfections in a running stride that would have caused 
a runner to fall to the side were corrected more quickly 
than errors that would have caused a runner to topple 
forward or backward.

None of the errors examined in this study included 
external factors—a crack in pavement, for example, or 
a tree root on a trail. But what they did show was the 
human body’s great capacity for keeping itself upright 
while moving—something that robots, in general,  
````````struggle to do.

The study’s findings could be used to engineer robots 
that are able to walk or run without toppling over, or to 
build an exoskeleton that moves more intuitively with the 
human body.

An exoskeleton is exactly what it sounds like: A 
mechanical skeleton, or parts of a skeleton, that people 
wear to help the human body do everything from lift 
heavy objects to regain movement after an injury  
or stroke.

Idealized Running Control

A schematic of a running trajectory, perturbed sideways during flight. The runner 
can recover back to steady state by changing the ground reaction force — for 
example, by altering the foot placement and the leg force magnitude. This 
conceptual model is supported by the researchers' analysis of running data.



10

Another step forward for a promising 
new battery to store clean energy

It’s not science fiction: 
bandages that direct 

electric stimulation to 
tissue are being used to 
speed wound healing in 
pets and people.

Researchers have built 
a more efficient, more 
reliable potassium-oxygen 
battery, a step toward 
a potential solution for 
energy storage on the 
nation’s power grid and 
longer-lasting batteries in 
cell phones and laptops.

In a study published in the 
journal Batteries and Supercaps, researchers from The 
Ohio State University detailed their findings centering 
around the construction of the battery’s cathode, which 
stores the energy produced by a chemical reaction in a 
metal-oxygen or metal-air battery. The finding could make 
renewable energy sources like solar and wind more viable 
options for the power grid through cheaper, more efficient 
energy storage.

Vishnu-Baba Sundaresan, associate professor, is the 
study’s co-author.

Potassium-oxygen batteries have been a potential 

alternative for energy storage 
since they were invented in 
2013. A team of researchers 
from Ohio State showed that the 
batteries could be more efficient 
than lithium-oxygen batteries 
while simultaneously storing 
about twice the energy as 
existing lithium-ion batteries. But 
potassium-oxygen batteries have 
not been widely used for energy 
storage because, they haven’t 
been able to recharge enough 
times to be cost-effective.

As teams tried to create a 
potassium-oxygen battery that 

could be a viable storage solution, they kept running into 
a roadblock: The battery degraded with each charge, 
never lasting longer than five or 10 charging cycles—far 
from enough to make the battery a cost-effective solution 
for storing power. That degradation happened because 
oxygen crept into the battery’s anode—the place that 
allows electrons to charge a device, be it a cell phone or  
a power grid. The oxygen caused the anode to break 
down, making it so the battery itself could no longer 
supply a charge.

Paul Gilmore, a doctoral candidate in Sundaresan’s lab, 
began incorporating polymers into the cathode to see 

Paul Gilmore, left, and Vishnu-Baba Sundaresan

M E C H A N I C A L
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if he might be able to protect the anode from oxygen. If 
he could find a way to do that, he thought, it would give 
potassium-oxygen batteries a shot at longer lives. It turned 
out he was right: The team realized that swelling in the 
polymer played a vital role in its performance. The key  
was finding a way to bring oxygen into the battery—
necessary for it to work—without allowing oxygen to seep 
into the anode.

The finding shows that this is possible, but the team’s tests 
haven’t proven that the batteries can be made on the 
scale necessary for power-grid storage.

It is important that the battery can be made cheaply. 
Lithium-oxygen batteries can be expensive, and many 
rely on scarce resources, including cobalt. The lithium-ion 
batteries that power many electric cars cost around $100 
per kilowatt hour at the materials level. The researchers 
estimated that this potassium-oxygen battery will cost 
about $44 per kilowatt hour.

This work was funded by a grant from the  
National Science Foundation.

– By Laura Arenschield, Ohio State News

Left: A microscopic view of the membrane shows the functionally graded cathode. Right: The black, coin-sized membrane is the new cathode.
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Collecting clean water from air,  
inspired by desert life

In places where water is scarce—the world’s deserts, 
for example—getting water to people requires feats 

of engineering and irrigation that can be cumbersome 
and expensive. New studies offer a possible solution, 
inspired by nature.

Professor Bharat Bhushan’s findings were published in 
the journal Philosophical Transactions 
of the Royal Society. The works were 
co-authored with doctorate student 
Dev Gurera and with Ohio State 
engineering researcher Dong Song.

The team looked to the desert to find 
life that survives despite limited access 
to water. The cactus, beetle and desert 
grasses all collect water condensed 
from nighttime fog, gathering droplets 
from the air and filtering them to 
roots or reservoirs, providing enough 
hydration to survive.

Bhushan’s team studied each of  
these living things and realized they 
could build a similar system to allow 
humans to pull water from nighttime 
fog or condensation.

They started studying the ways by 
which different surfaces might collect 
water, and which surfaces might be 
the most efficient. Using 3D printers, 

they built surfaces with bumps and barbs, then created 
enclosed, foggy environments using a commercial 
humidifier to see which system gathered the most water.

They learned that conical shapes gather more water than 
do cylindrical shapes and grooved surfaces moved water 
more quickly than ungrooved surfaces. The materials 

Beetle-inspired Water Collector 2D Net

M E C H A N I C A L
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the cones were made out of mattered, too. Hydrophilic 
surfaces—those that allowed water to bead up rather 
than absorbing it—gathered the most water.

The research team also experimented on a structure 
that included multiple cones, and learned that more 
water accumulated when water droplets could coalesce 
between cones that were one or two millimeters apart. 
The team is continuing those experiments.

The work so far has been done on a laboratory-only 
level, but Bhushan envisions the work scaled up, with 
structures in the desert that could gather water from fog 
or condensation. That water, he thinks, could supplement 
water from public systems or wells, either on a house-by-

house basis, or on a community-wide basis.

There is precedent for the idea: In areas around the 
world, including the Atacama Desert in Chile, large 
nets capture water from fog and collect it in reservoirs 
for farmers and others to use. Those nets might not be 
the most efficient way of harnessing water from the air, 
Bhushan believes.

“By using bio-inspired technologies, we can help 
address the challenge of providing clean water to 
people around the globe, in as efficient a way as 
possible,” Bhushan said.

– By Laura Arenschield, Ohio State News

Water droplets grew larger but did not move on a cylinder; however, droplets grew, coalesced and climbed upward on a cone due to Laplace pressure gradient, 
defying gravity.

10˚ Cone

Cylinder



14

Electromagnetic fields may hinder 
spread of breast cancer cells

Electromagnetic fields might help prevent some breast 
cancers from spreading to other parts of the body, 

new research has found.

The study showed that low intensity electromagnetic 
fields hindered the mobility of specific breast cancer 
cells by preventing the formation of long, thin extensions 
at the edge of a migrating cancer cell. The research was 
done on cells in a lab, and the concept has not yet been 
tested in animals or humans. The study was published in 
the journal Communications Biology.

“A cancer cell has a tendency to do the most destructive 
thing imaginable,” said Jonathan Song, lead author of 
the study. Song is an assistant professor of mechanical 
and aerospace engineering at The Ohio State University 
and a member of the molecular biology and cancer 
genetics program at Ohio State’s Comprehensive  
Cancer Center.

That ability to not only proliferate locally but spread 
throughout the body is what makes cancer so 
devastating — and what prompted the research team 
to examine individual cancer cells to understand what 
makes them so harmful, Song said.

“One very destructive thing these cells do is migrate to 
distant areas of the body,” he said. “And what we learned 
here is that it seems by treating them with a certain  
class of electric field we are altering their potential to 
spread somehow.”

The research team, which included engineers and 
cancer biologists, found that cancer cells appeared to 
sense both the presence of the electromagnetic fields, 
and also the direction from which the fields were coming.

To study these effects, the researchers built an 
instrument called a Helmholz coil that allowed them to 
apply uniform electromagnetic fields to different types 
of breast cancer cells. In addition, the researchers 
engineered an apparatus that enabled them to track 
continuously the trajectories of migrating breast 
cancer cells while viewing them under a microscope. 
This apparatus, Song said, “recreates and mimics 
what actually happens in the body in a controllable 
environment that we can easily test and observe.” Their 
goal was to see if and how the cells responded to that 
energy, and what role electromagnetic fields might play 
in treating breast cancer in the future.

They found that metastatic triple-negative breast cancer 
cells — cancer cells that, by their nature, do not respond 
to hormonal therapy or to treatments that target a gene 
commonly expressed in breast cancer cells — were the 
most sensitive to electromagnetic fields.

And, in their tests, they found that certain drug therapies — 
and specifically one that targets a pathway for cancer called 
AKT — could enhance the ability of the electromagnetic 
fields to block the cancer cells from spreading.

Because this research took place in a laboratory 
using a model the researchers designed to mimic the 

M E C H A N I C A L
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Graduate students were 
an integral part of the 
project, creating detailed 
images highlighting the 
project’s success.

environment in which breast cancer cells form, the 
consequences of these findings for patients are still to 
be validated.

“But what we showed, biologically, is that these cancer 
cells are becoming profoundly less metastatic, which is a 
very important finding,” Song said.

Their findings represent a significant step for researchers 
working to isolate the ways cancer cells couple with 
other cells and spread. Song said future research could 
expand to test electromagnetic fields and targeted 
molecular therapies in mice and, if those tests prove 
promising, to humans.

Other senior authors from Ohio State on the study were 
Ramesh Ganju, professor and vice chair of experimental 
pathology; Vish Subramaniam, professor and chair of 
mechanical and aerospace engineering; and Ayush 
Garg, a mechanical engineering PhD student. Additional 
Ohio State researchers are: in the Song lab, Sarah Moss, 
Jessica Ferree and Prabhat Kumar; in the Subramaniam 
lab, Travis Jones; in the Ganju lab, Sanjay Mishra, Kirti 
Kaul and Dinesh Ahirwar; and from The Ohio State 
University Wexner Medical Center, Deepa Subramaniam.

– By Laura Arenschield, Ohio State News
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Brain cancer research 
supported by grant from  
The Mark Foundation

Assistant 
Professor 
Jonathan Song 
has received a 
$187,000 grant 
from the Mark 
Foundation 
for Cancer 

Research. The grant will support his 
development of a preclinical disease 
model to precisely interrogate how 
brain metastases obtain vasculature 
through the co-option of pre-existing 
blood vessels.

“Brain metastasis is not only very 
significant clinically, it is also quite 
challenging to study experimentally,” 
commented Song.

Song directs the Microsystems for 
Mechanobiology and Medicine 
laboratory, which applies 
microtechnology, principles from 
tissue engineering and quantitative 
engineering analysis for studying 
physical dynamics of tumor and 

vascular biology. He is also a 
member of the Molecular Biology 
and Cancer Genetics Program 
at the The Ohio State University 
Comprehensive Cancer Center – 
The James.

Based in New York City, The Mark 
Foundation for Cancer Research is 
dedicated to accelerating cures for 
cancer by integrating discoveries in 
biology with innovative technology.

Haythornthwaite Foundation 
Research Initiation Grant 
advances Zhao’s research

Assistant 
Professor Ruike 
Zhao is one of 
four recipients 
of the American 
Society of 
Mechanical 
Engineers 

(ASME) Applied Mechanics Division 
2018 Haythornthwaite Foundation 
Research Initiation Grant. Bestowed 
in recognition of excellence in 
theoretical and applied mechanics 

research, the grant provides early-
career faculty funding in support of 
their research objectives.

Her current research project on 
the development of magnetic-
responsive soft materials will benefit 
from the grant. Project applications 
include soft robotics, flexible 
electronics and biomedical devices. 
A total of $20,000 will be used by 
Zhao for the purchase of specialized 
laboratory equipment in support 
of the project, which proposes 
to combine an experimental 
approach with theoretical and 
numerical methods to investigate 
the macroscopic response of 
magnetically active soft material 
under external stimulation.

The studies will enable the 
fundamental understanding of 
coupled mechano-magnetic 
interaction of magnetic-responsive 
soft materials and facilitate the 
rational material, structure and 
stimulation design for reliable 
functional smart devices.

16



First-of-its-kind book 
highlights nature-inspired 
product development

The shark skin 
effect, gecko 
adhesion and 
self-healing 
materials. These 
advanced 
biomimicry 
topics are 

among examples highlighted 
in Bharat Bhushan’s newest 
book, Biomimetics: Bioinspired 
Hierarchical-Structured Surfaces 
for Green Science and Technology, 
Third Edition, published by Springer.

The book is the first of its kind on 
biologically-inspired structured 
surfaces. It may serve as a textbook 
for courses in biomimetics and 
applied nanotechnology, and, 
according to Bhushan, is intended 
for use by novices as well as experts 
in the field, practitioners, solution 
seekers and the curious.

Since the book’s previous editions, 
there have been considerable 
advances in the emerging field of 
biomimetics, and related products 
are now commercially available.

Bhushan, an Ohio Eminent Scholar 
and The Howard D. Winbigler 
Professor, is renowned for his 
work in advancing the field of 
biomimicry, the study of the imitation 

and development of nature-
inspired systems and structures. 
Most recently he reported on the 
efficiency of bee and wasp stingers, 
citing the potential ability to  
develop microneedles based  
on their function.

Rizzoni delivers keynote at 
Symposium of International 
Automobile Technology 2019

Mechanical 
engineering 
Professor 
Giorgio Rizzoni 
shared his 
expertise in 
mobility as 
a keynote 

speaker at the 16th edition of 
the Symposium of International 
Automobile Technology (SIAT 2019). 
The conference was held in Pune, 
India January 16-18, with an agenda 
focused on recent advances in 
automotive safety.

Rizzoni, who directs The Ohio  
State University Center for 
Automotive Research, delivered 
his keynote presentation during 
the session on autonomous and 
connected vehicles. It was Ohio 
State’s first keynote presentation  
at the symposium.

The symposium attracted national 

and international experts, industry 
leaders and regulators from the 
automotive segment. Additionally, 
officials from the government of 
India with two of its ministries directly 
participated in theme sessions. 

While at the conference Rizzoni 
connected with the local leadership 
of Cummins Inc. and Eaton 
Corporation to discuss ongoing 
projects. He also had the opportunity 
to spend time with academic 
partners at the Indian Institute of 
Technology – Bombay and the 
Cummins College of Engineering  
for Women.

Horack to step into senior 
associate dean role

In January 2019, 
Professor John 
M. Horack 
began serving 
as Senior 
Associate Dean 
in The Ohio 
State University’s 

College of Engineering. The senior 
associate dean’s primary role is to 
work in tandem with Dean David 
B. Williams to manage growth and 
optimize operations.

Horack arrived at Ohio State in 2016, 
when he was named the inaugural 
Neil Armstrong Chair in Aerospace 
Policy. He is a tenured professor in 

17



the Department of Mechanical and 
Aerospace Engineering and holds a 
joint appointment in the John Glenn 
College of Public Affairs.

Before coming to Ohio State, 
Horack served as the vice president 
for Space Systems at Teledyne 
Brown Engineering, vice president 
for research at the University of 
Alabama in Huntsville and vice 
president of the International 
Astronautical Federation. He spent 
nearly two decades as a NASA civil 
servant. Horack was a co-founder, 
president, and chief product architect 
of Mobular Technologies, Inc.

He is the author or co-author of over 
100 scientific papers, conference 
proceedings, and publications 
across subjects including space 
policy, atmospheric physics, and 
high-energy astrophysics.

Singh builds collaborations 
with institutes in India

Mechanical 
engineering 
Professor 
Emeritus 
Rajendra Singh 
represented 
The Ohio State 
University during 

a visit to India during November 2018. 

Singh is well-respected 
internationally for his research, 
teaching and consulting work in 
machinery vibration, acoustics, 
nonlinear dynamics and digital signal 
processing, with applications to 
vehicles and geared systems.

While in India Singh covered a broad 
agenda, organized by Ohio State's 
India Gateway. Topics of focus 
included visits to highly regarded 

institutions, faculty development, 
women in STEM and industry 
collaborations.

He partnered with Nikhil Tambe, 
PhD, director of India Gateway, to 
forge new relationships with a variety 
of organizations. Conversations 
with senior leadership at academic 
institutes focused on collaborative 
engagements in India and the 
effectiveness of a consortium model.

Research Assistant Dong Song, left, and graduate student Dev Gurera investigate water collection inspired 
by desert life. See more on page 12.
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Mazumder recognized for 
service as a journal reviewer

The review 
process is 
instrumental 
to the success 
of publishing a 
journal article. 
Professor Sandip 
Mazumder has 

been honored with three awards for 
service as a reviewer.

Over the course of two years, 
Mazumder received three 
recognitions from Elsevier. In 2017 he 
was awarded for his involvement in the 
Journal of Quantitative Spectroscopy 
and Radiative Transfer and the 
International Journal of Heat and Mass 
Transfer. Then in 2018, he received an 
award from the International Journal of 
Thermal Sciences.

Reviewers work to evaluate journal 
article submissions to ensure the 
quality of the research, identify any 
invalid results and prevent ethical 
breaches by identifying plagiarism 
and research fraud. Elsevier, 
a global information analytics 
business, provides a service in which 
researchers can volunteer to review 
papers in their areas of expertise. 
It is a lengthy and time-consuming 
process, one that requires the 
utmost care, but is rarely recognized.

Inaugural Charles F. Kettering 
“BUG” Award presented to 
UAS researchers

In honor of 
the 100th 
anniversary of 
the dawn of 
unmanned aerial 
systems (UAS), 
the Engineers 
Club of Dayton 

in collaboration with the Sinclair 

College National UAS Training and 
Certification Center recognized The 
Ohio State University’s Aerospace 
Research Center as pioneers in 
the field of UAS technology. The 
inaugural presentation of the Charles 
F. Kettering “BUG” Award coincided 
with the exact date—October 2—of 
the first flight of the U.S. Army Signal 
Corps’ first aerial torpedo, dubbed 
“BUG” in 1918.

The award is presented to an 
individual or organization that 
has demonstrated outstanding 
improvement or advancement in 
UAS technology or systems.

Professor James Gregory, director 
of the Aerospace Research Center, 
and Research Scientist Matthew 
McCrink, both leaders in the 
interdisciplinary Unmanned Aircraft 
Systems group, represented the 
center at the awards ceremony. 
The two led the university’s effort 
to set a world speed record in 2017 
for an unmanned aerial vehicle 
(UAV) of any size. Ohio State’s UAV 
flew autonomously with sustained 
average speeds of 147 mph over an 
out-and-back course approximately 
28 miles long, which also set a 
record for the longest UAV flight 
over an out-and-back course.
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STUDENT RECOGNITION 

Aerospace students shine at AIAA 
student conference
Department aerospace students went three-for-three 
taking home top honors at the 2019 American Institute  
of Aeronautics and Astronautics (AIAA) Region III  
Student Conference.

Winning first place in the undergraduate category was 
Collin O’Neill (advisor: Mo Samimy) with his presentation 
"Active Flow Control in a Compact High-Speed Inlet/
Diffuser Model." Graduate student Braxton Harter 
(advisor: James Gregory) won first place in the master’s 
category with his presentation "Lagrangian Coherent 
Structures in Optimal Vortex Ring Formation." Second 
place in the master’s category went to Nicole Whiting 
(advisor: Mo Samimy) for her presentation "Design of an 
Experimental Facility for Characterization of Dynamic Stall."

As first place winners, Harter and O’Neill have also 
earned a trip to the AIAA SciTech Forum in January 2020 to 
compete at the national level with other regional winners.

According to its website, the conference encourages 
students in aerospace-related fields to discuss research, 
exchange knowledge and generate interest in the field 
of aerospace engineering. This year’s event was held 
at Cleveland State University and was represented by 
schools across the Midwest.

Tseelmaa Byambaakhuu awarded  
Best Paper and Best Presentation at 
ANS Student Conference
Nuclear engineering PhD student Tseelmaa 
Byambaakhuu received two awards at the 2019 
American Nuclear Society (ANS) Student Conference. 
She received best paper and best presentation awards 
for her article “Comparison of lpCMFD with Other CMFD 
Based Acceleration Schemes.”

Byambaakhuu’s research centers on stabilizing 
neutron transport utilizing coarse mesh finite difference 
acceleration. Her paper 
and accompanying 
presentation compared 
popular application methods 
of this approach with a new 
approach developed at 
Ohio State.

“This was an incredible 
opportunity to present Ohio  
State research to industry 
and research institutions, 
at the same time learning 
about the variety of 
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research taking place across the discipline of nuclear 
engineering,” she commented.

The conference was held during April 2019 at Virginia 
Commonwealth University. Representatives from 
American and international institutions were  
in attendance.

Distinguished Presidential Fellowships 
awarded to Anand Nagarajan and  
Meng-Hsuan Tien

Anand Nagarajan has a passion 
for numerical modeling and Meng-
Hsuan Tien advances nonlinear 
dynamics. The mechanical 
engineering doctoral students will 
now be able to do even more, thanks 
to their selection as a distinguished 
Ohio State Presidential Fellows.

The most prestigious award given 
by the Graduate School, Presidential 
Fellowship awardees are described 
as embodying the highest standards 
of scholarship in the full range of 
Ohio State's graduate programs. The 
esteemed designation will provide 
the scholars with full-time financial 

support for one year to allow for completion of their 
dissertations unimpeded by other duties.

Under the direction of Assistant Professor Soheil 
Soghrati, Nagarajan has devoted his dissertation work 

to creating an efficient numerical framework for the 
automated generation of high-fidelity simulation models 
of novel materials. Tien, who is advised by Assistant 
Professor Kiran D’Souza, focuses his research in the area 
of nonlinear dynamics. He creates novel computational 
methods for the analysis of piecewise-linear nonlinear 
dynamical systems.

They join the ranks of a number of department students 
who have received the Presidential Fellowship, including 
16 over the past five years.

Department students win Best Paper  
at IEEE conference
Mechanical engineering 
graduate students Jun Yu 
and Keivan Asadi took 
home the award for Best 
Student Paper at INERTIAL 
2019, the Institute of 
Electrical and Electronic 
Engineers (IEEE) Sixth 
International Symposium 
on Inertial Sensors  
and Systems.

The two graduate 
researchers, advised by Hanna Cho, submitted their 
work titled “Frequency and Stabilization in a MEMS 
Oscillator with 1:2 Internal Resonance.” MEMS—short 
for mechanical resonances in microelectronmechanical 
systems—can be used in a variety of applications, from 
transportation technologies to biomedical functions.
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The symposium was held in Naples, Florida during 
April 2019. Attending representatives included industry 
leaders and research institutions from across the globe. 
The MEMS work was also recognized at the IEEE 
International Frequency Control Symposium & European 
Frequency and Time Forum. There, Yu was honored as a 
finalist for best paper.

RESNA selects Einstein as winner of 
student scientific paper competition
Graduate student Noah Einstein aims to innovate 
with a purpose toward accessibility. The mechanical 
engineering graduate student’s scientific paper on 
wheelchair propulsion data was selected as one 
of four winning student submissions for the RESNA 
(Rehabilitation Engineering and Assistive Technology 
Society of North America) 2019 Annual Conference.

Entitled “SmartHub: Manual Wheelchair Data Extraction 
and Processing Device”, Einstein’s research focuses on 
extracting propulsion data from manual wheelchair users. 
Utilizing such data results in opportunities to reduce 
upper body injuries and allows users and clinicians to 
have a broader understanding of wheelchair utilization 
outside of the clinic. He is advised by Sandra Metzler.

The recognition earned the master’s student the 
opportunity to present his paper in a conference platform 
section. Additionally, he received free conference 
registration and accommodation, a one-year RESNA 
student membership and the publication of his paper on 
the RESNA website. 

American Society of Mechanical 
Engineers scholarship will support PhD 
candidate’s gas turbine research

Mechanical engineering graduate 
student Arif Hossain’s recognition 
continues for his research on 
innovative cooling architectures for 
next-generation gas turbine engines.

In addition to a Young Investigator 
Award bestowed in June 2018, 
Hossain has received the 2018-

2019 Student Scholarship from American Society 
of Mechanical Engineers (ASME) in support of his 
education. The $2000 funding was awarded by ASME’s 
Gas Turbine Segment and its Gas Turbine Institute’s 
Honors & Awards Program.

The innovative research project, part of Hossain’s 
dissertation work, utilizes additive manufacturing 
techniques in the design and testing of gas turbine 
cooling methods. Hossain is advised by Professor Jeffrey 
Bons, director of the Turbine Aerothermodynamics Lab at 
the College of Engineering’s Aerospace Research Center.
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NEW FACULTY APPOINTMENTS 

Qadeer Ahmed 
Research Associate 

Professor

Sheng Dong 
Research Assistant 

Professor

Lian Duan 
Honda Endowed Associate 
Professor in Aeroacoustics

Golnazalsadat 
Mirfenderesgi 

Assistant Professor 
of Practice

Brian Ritchie 
Assistant Professor 

of Practice

Satya Seetharaman 
Assistant Professor of 

Practice

Jeremy Seidt 
Research Associate 

Professor

Stephanie Stockar 
Assistant Professor

David Talbot 
Assistant Professor

Punit Tulpule 
Research Assistant 

Professor

Zhenyu Wang 
Research Assistant 

Professor
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NUCLEAR AEROSPACEMECHANICAL

The investigation of water collection by desert life holds promising potential. Here, an 
experiment is demonstrated by graduate student Dev Gurera. See more on page 12.


