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 ore than a dozen bills have been proposed by state 
lawmakers to address problems with mass surveillance and 
personal information breaches, according to MinnPost. Several 
of these bills threaten to limit, or even eliminate, the University 
of Minnesota’s inclusion of Uninhabited Aerial Vehicles (UAVs) 
in its curriculum.

While the majority of the bills target law enforcement’s use 
of drones, Representative John Lesch’s proposal would limit 
drone ownership to the Minnesota Bureau of Criminal 
Apprehension, or BCA. This bill would 
enable local agencies to borrow drones 
after explaining their intended use and 
securing the necessary search warrants.

“We understand lawmakers’ concern 
about privacy, but our focus is on 
education,” explains AEM Associate 
Professor Demoz Gebre-Egziabher. “The 
building and testing of Uninhabited 
Aerial Vehicles is an important part of 
our students’ applied learning and skills 
development.”

However, interest in UAV technology 
is not limited to law enforcement 
and education; rather, many private 
institutions, including Amazon and Facebook, are looking to 
utilize drones for delivery and Internet services.

“UAVs are poorly understood by the general public,” AEM 
Professor Gary Balas explained to KSTP Channel 5 Eyewitness 
News. “Our community has not done a good job of educating 
the public on the benefits associated with UAVs and how we can 
limit the amount of personal information that is being taken.”

M According to a recent Minnesota poll conducted by the Star 
Tribune, more than 60 percent of adults said they worry about 
the data being collected by law enforcement and maintaining 
their personal privacy.

“We must educate the community on the benefits of UAV 
technology,” Balas added. “It has many uses in the educational 
and private sectors that these bills fail to acknowledge.”

Farmers use these aircraft to deliver fertilizer or pesticides to 
individual plants on large farms more 
precisely. This approach, called precision 
agriculture, minimizes unnecessary 
spraying and runoff.

For construction and infrastructure 
management, UAVs can be used to 
inspect roads, power lines, dams, and 
bridges year round, even in the harshest 
of weather conditions. Currently, these 
activities are performed by manned 
aircraft, cost hundreds of dollars an 
hour, and are risky to the human pilots.

Many research efforts are currently 
focused on environmental aspects, 
with a goal of the next generation of 

commercial airplanes burning less fuel and being made of lighter 
and more flexible materials. Researchers are still learning the best 
way to control these new aircrafts and are using scaled drones 
to test out the futuristic ideas. The University of Minnesota has 
been a leader in this application of drone research.

AEM students preparing a UAV for test flight



Friends and Colleagues,

I’d like to welcome our 
students, faculty, and staff back 
to school for the 2014/2015 
academic year. This should be 
an interesting one, with both 
the light rail and the Vikings 
here on campus. It has been a 
busy, yet successful spring and 
summer for our students and 

faculty, and I can’t wait to see what this academic year has in 
store for us.

Our undergraduates have been especially busy this spring and 
summer as many of them have competed in competitions and 
events across the country. Two teams of AEM seniors competed 
in the SAE Aero Design Competition in March, bringing home 
first and fourth place trophies. AEM students also competed in 
the Great Midwestern Regional Space Grant Student Rocket 
Design Competition – finishing in fourth and ninth place, and 
the CanSat Competition – finishing in 10th and 21st place. 
The level of undergraduate involvement in these competitions 
and events is truly impressive. I want to commend Professor 
William Garrard for his outstanding mentorship and support 
of these students in competition. I also want to acknowledge 
Professor Yohannes Ketema, who worked with the Space 
Mission Design Team, and Gary Stroick of Away We Go 
Rocketry and Professor James Flaten, who worked with the 
Rocket Team throughout the year.

A couple of our faculty members have recently received honors 
and recognition for their excellent instruction and research. 

Professor Richard James was recognized for receiving the 
Theodore Von Kármán Prize from the Society for Industrial 
and Applied Mathematics (SIAM). Professors Gary Balas, Peter 
Seiler, and Demoz Gebre-Egziabher have received funding from 
MnDRIVE for the AEM Uninhabited Aerial Vehicle (UAV) 
lab. Professors Ellad Tadmor and Ryan Elliot have renewed 
funding for the KIM project. Professor Graham Candler has 
been named Associate Head of the department, and Professor 
Demoz Gabre-Egziabher has been named as Director of 
Graduate Studies (DGS).

We were also pleased to be able to dedicate the John A. and 
Jane Dunning Copper Fellowship to three PhD Candidates: 
Jeff Komives, Raghu Venkataraman, and Jacob Keller for 
passing the Doctoral Written Preliminary Examination 
(WPE). The Dunning Copper Fellowship has supported AEM 
students through scholarships, funding for student projects 
and competitions, and other giving opportunities and we 
thank them for helping us enrich our students’ education and 
experiences.

In closing, I would like to take the 
opportunity to thank all of you 
who generously donated your time 
and money to support the AEM 
department. Your contributions have 
helped us provide an outstanding 
education for our students and we very 
much appreciate it.

Professor Perry Leo 
Department Head and Director of 
Graduate Studies

Chairman’s Corner
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2014 Spring Professional Advisory Board
The Professional Advisory Board meets biannually to evaluate the 
AEM department’s programs and provide advice on educational 
and professional issues. The board consists of industry professionals 
from local and national organizations. On April 25, 2014, board 
members met and identified several focus areas for the coming 
years.

Recommendations associated with these focus areas include: 

•	 Engaging the Student Advisory Board on how to improve 
course 3101 (Mathematical Modeling and Simulation), and 
have clear expectations on those outcomes;

•	 Consider hiring a senior undergraduate or graduate student 
(from marketing discipline) to coordinate alumni and industry 
interaction, increase diversity in student population, and 
develop AEM brand on web and YouTube; 

•	 Increase number of female AEM students – consider offering 
scholarships, target Wisconsin students, expand freshman 
seminar, target girls-only high schools, generate awareness of 
AEM graduates (YouTube videos of events and flyers of real-
world applications and careers); 

•	 Provide more time for the Professional Advisory Board to 
interact with undergraduates; and Improve undergraduate 
access to internships through alumni and industry contacts, 
involving current and past interns, as well.

The Board also had some comments and observations for the 
department, including: The board committed to support a fall 
event focused on career development and opportunity; The board 
was pleased with more undergraduate representation to provide 
feedback on the AEM program; Students found materials and 
instructors to be engaging, citing freshman seminar and Mechanics 
of Flight, in particular; Students received improved communication 
about seminars, coursework, and opportunities; Undergraduates 
request a more personalized approach to finding industry contacts 
for employment and internships; AEM department must provide 
status on last year’s Professional and Student Advisory Board 
recommendations; AEM should strive to communicate new course 
offerings earlier in the year; AEM should continue to strengthen 
industry relationships (alumni, recruiting, AEM branding, CSE, 
internships, etc.); And overall, the board found the undergraduate 
and graduate programs acceptable and are pleased with the increase 
in new graduate students for Fall 2014.
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Senior Exit Survey Results

Preparation to 
use engineering 
tools (e.g. CAD)

Quality of 
AEM advising

Knowledge of 
Aerodynamics

Knowledge 
of Aerospace 

Structures

Knowledge of 
Atmospheric 

Flight Mechanics

Each year, graduating seniors complete a 
30-question survey evaluating the AEM 
program. The survey touches on their experiences 
both as lower division and upper division 
students as well as their perceived quality of 
education, advising, and learning environment. 
Questions are ranked from 1 to 5, with 5 as the 
best score. The survey was not administered for 
the 2010-2011 school year.

The selected scores shown below indicate that 
students feel they are learning the academic 

material but they could be better prepared to 
use engineering tools such as CAD. We expect 
that student satisfaction with the laboratory 
facilities increased due to the recent remodeling 
of Akerman Hall. 

Full results of this and past senior exit surveys 
are available on our website at www.aem.umn.
edu/teaching/undergraduate/BAEM_prog_
assessment.shtml.

AEM Undergraduate Program Objectives

Selected Scores

Objective 1
Graduates will successfully practice in a broad range of aerospace engineering and mechanics disciplines, 
including fluid mechanics, structural mechanics, and aerospace systems.

Objective 2
Graduates will succeed in aerospace industry, related government agencies, and other engineering indus-
tries by applying their knowledge of aerospace engineering and mechanics.

Objective 3
Graduates will successfully employ the essential tools used in aerospace and other industries.  These tools 
include experimental methods, problem-solving techniques, computational methods, and engineering 
design aids.

Objective 4
Graduates will succeed in seeking out assistance when needed and in learning new skills throughout their 
careers.

Objective 5
Graduates will successfully interact in a modern multidisciplinary environment by using their oral and 
written communication skills.

Objective 6 Graduates admitted to graduate level studies in engineering and other professions will be successful.
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T h a n k Y o u
D o n o r so u rt o

On the afternoon of CSE’s graduation ceremonies, I had 
the privilege of attending the pre-commencement reception 
in the Akerman Hangar, as I have for the past five years. I 
brought along some alumni who were visiting to celebrate 
their 50 year reunion (and some 50 years plus).  Watching 
the interactions between the newly minted AEM graduates 
and the alumni guests was a delightful experience.  The 
AEM class of 2014 was clearly an exceptional group of 
students and the “reunioners” were very impressed with 
their intelligence and enthusiasm as well as the incredible 
faculty members they met.

Giving these alums a chance to meet the next generation of 
aerospace engineers has inspired many alumni to support 
the department and the students. And hopefully this spirit 
of giving back will encourage other alums both new and old 
to consider supporting the work of the department and the 
talented and deserving students in AEM. 

Thanks to the many generous individuals and companies in 
the donor listing. I am deeply grateful for these donors who 
made gifts to the department this fiscal year, those who have 
given in the past, and those who are considering it in the 
future.  Your support is invaluable to the program.

When you get a letter or a call from one of our students 
asking for your support, please consider doing so. Your 
support is instrumental to the department. If you have 
questions or need assistance in making a gift to the 
department, please contact Kathy Peters-
Martell, AEM External Relations Officer, 
at kpeters@umn.edu or 612-626-8282. 

Kathy Peters-Martell
Sr. Development Officer
College of Science and EngineeringFr
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The Department of Aerospace Engineering and Mechanics thanks the many generous alumni, faculty and friends listed below for their donations and 
commitments to support the department in fiscal year 2013-14.  These gifts enhanced the academic program, supported our renowned faculty, and 

provided opportunities for our current and future undergraduate and graduate students.  We are grateful for your support.

Individual Donors 

Jordan Adams
Martin Annett
Stuart Antman
Robert Asleson
Carlos Avery
Vibhor Bageshwar
Anil Bajaj
Gary Balas & Stephanie 
Steele
Matthew Bartkowicz
Robert Bateman
Scott Beckfield
Michael Bednarek
Frederick Bereswill
Mark Beyer
Steven Bickett
Richard & Lorraine 
Brasket
Richard Buretta 
Patrick Cain
Ricardo & Alexis Camel 
George Ceman 
Gary Chapman
Yi-Chao Chen
Jim Clausen

Aron Cooper
John Dale
Glenn Dalman
Michael Daup
Jason Dick
Thomas Dobbin
Thomas Douma
Clinton Eckstrom
Lester Edinger
John Edquist
Todd S. Ekstrom
Alan Estenson
Roger Engdahl
Christopher Feist 
Zaichun Feng
Thomas Finke
Jeanne Fitzimons
Janet Fransen
Paul Gabor
Judith Gaskell
John M. Girard
Robert Gran
David Green
Wendy Grosser
Jim Grunnet-
Thompson Family 
Fund

David Hagford
Alford Hanson
Gregory Happ 
George & Ieva Hartwell
Daniel Hauser
Brenda & Mark Haven
Harwood Hegna
Richard Heisler 
Gene & Evelyn Hemp 
Eric Hernandez
Roger Hickman
Gregory Hilliard
Yucheng Hou & Peng 
Zhang
Michael & Lorinda 
Jackson 
Jeffrey Jackson 
Duane Jensen
Bert Johnson
Kevin Kjerstad
Kenneth Kline
H Klopfenstein
David Koenen
Michael & Victoria 
Konicke
Vincent Kuo
Gerald LeBeau

Paul Lichon
David Lindeman
Shaobo Liu 
Peter Lohn
Joel & Debra Luker
Brian Lundquist 
Sherilynn Mahowald
Gary & Paulette 
Malecek
James Malone
Christopher Matthews
Betty McCollom 
James McDonald
Donald Monson 
Matthew Moriarty 
Nathan Nasgovitz
Paul Norman
Gregory Ohrt
Charles Oleson
Michael Ondrey
Matthew Otterstatter
Susan Parsons
David Peterson
Douglas & Tracey 
Petesch
Ronald Prentice
David Quam

Gerald Reuter
Lauren Rezac
Kristen Riley
Mitchell Ryan
Jon Schasker
Nicolas Schellpfeffer
David & Donna Sippel 
David Selvig
Sheila & Andrew 
Smude
Robert Soderquist
William Spetch
Mark Thelen
Edward Tolan
Peter Torvik (Torvik 
Fund)
James Urnes
Dan Van Lith
Andrew Vano
Daniel Vavrick
Michele Veneri
Dona Wagner
Ross Wagnild
William Warner
Vincent Weirs
Frank Werner
Anita Westberg

The Charles A 
Weyerhaeuser Memorial 
Fund - Robert Sivertsen
Daniel Willemssen
Laura Willemssen
Yiming Wu
Kyle Zakrzewski
Thomas Zeimet 
 
Corporate Donors 

3M Inc 
Aerojet Rockedyne Delivers
Alliant Techsystems 
Operations LLC 
BAE Systems
Boeing Co
Boston Scientific Corp 
The Dow Chemical Co.
GE
Goodrich
IBM Foundation
Intel
Lockheed Martin Corp
Logic PD Inc
Praxair

This listing includes all donations to the Aerospace Engineering and Mechanics department received between July 1, 2013 and June 4, 2014. All gifts 
received after June 30, 2014 will be listed in subsequent newsletters.  Every effort has been made to accurately list all gifts, please let us know if we have 
missed anything. For more information, please visit our web page at www.aem.umn.edu/alumni or contact Kathy Peters-Martell at kpeters@umn.edu
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Professor Gary Balas Receives a MnDRIVE 
Transdisciplinary Research Program Award

Professor Gary Balas’ proposal titled “Precision Agriculture: 
Robotics and Sensor Development for Revolutionary 
Improvements in the Global Food Supply and Reduced 
Environmental Impact in the Agriculture Industry” has been 
selected for a MnDRIVE Transdisciplinary Research Program 
award. Balas and his 
team of co-investigators, 
including: Demoz Gebre-
Egziabher, Peter Seiler, 
Brian Taylor, and John 
Weyrauch, are working 
to revolutionize the 
agriculture industry by 
using novel robotics and 
sensors, such as small 
uninhabited aerial vehicles 
(UAVs), to improve 
data driven decision 
making, increasing plant 
yields while reducing impact on the 
environment. 

f ta c u l y

The program awarded nearly $6 million to 12 projects 
(approximately $500,000 per award) that cover at least three of 
the four MnDRIVE research areas, bringing together faculty 
and resources from multiple disciplines across the university 
including researchers from the sciences, arts, humanities, 

business, education, and policy. 
The awards benefit 87 researchers 
in 16 colleges and 50 departments 
across three U of M campuses. More 
than 30 external partners are also 
involved, including state agencies 
and industry leaders such as 3M, 
Cargill, and Great River Energy.

Please join the department in 
congratulating Professor Balas 
and his co-investigators on this 
wonderful opportunity and 
achievement. For more information, 

visit: z.umn.edu/transdisciplinary.

New Project-Based Class for Freshmen
James Flaten, Associate Director of the MN 
Space Grant Consortium and AEM Contract 
Assistant Professor, was selected to pilot 
two sections of CSE 1002 - a new Project-
Based Inquiry class for CSE freshmen. 
The first section engaged ten freshmen 
in a high-altitude balloon mission to the 
stratosphere. The students built miniature 
near-space-craft and equipped them with 
video cameras, a variety of sensors, and 
Arduino-microcontroller data loggers to 
monitor environmental conditions during 
the two-hour flight. The balloon mission 
was flown in southern Minnesota on April 
12, 2014 and used GPS-enabled ham 
radios for real-time tracking and recovery. 
In addition to the science experiments, 
students also flew Goldy Gopher in a tiny 
spacesuit. 

The second section of CSE 1002 engaged 
seven freshmen from Dr. Flaten’s fall 
semester AEM 1905 freshman seminar 
on high-power rocketry to continue 
development of a rocket to enter in the 
Midwest Space Grant Regional High-

Power Rocket competition - hosted in the 
AEM Department by the MN Space Grant 
Consortium in late April. Their rocket, 
called “Redshift 7,” flew to just over 3,000 

feet on a K-motor during the competition 
on April 26, 2014. The students designed 
the rocket with RockSim software, built it 
from scratch (more than once), characterized 
its drag coefficient and center of pressure 
in the AEM wind tunnels, outfitted it with 

sensors to characterize its flight performance 
(a competition requirement), wrote two 
reports and did one oral presentation for the 
competition judges. Exceptional experience 
for freshmen, not all of whom even plan to 
major in AEM!

One requirement of both CSE 1002 groups 
was to exhibit their work at the CSE Expo 
for the over-2,000 middle school students 
who visited campus on April 25, 2014. Both 
CSE 1002 groups set up in the Akerman 
Hangar Lobby, along with a UAV exhibit, 
and spoke to groups of middle school 
students who circulated every 10 minutes. 
The ballooning team inflated an actual 
weather balloon and reconstructed the stack 
of experiment payloads that had been carried 
to near-space two weeks earlier. The rocket 
team showed off their completed rocket 
- the day before it was to fly in the actual 
competition - and also did a model rocket 
engine test firing in a test stand outside of 
the building. The exhibits of both CSE 1002 
groups were well-received by the middle 
school students and their teachers.
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Schwartzentruber Becomes Associate Professor
Faculty member Tom Schwartzentruber was 
recently promoted to the rank of Associate 
Professor with tenure, which will become 
effective beginning in the Fall 2014 term. 
Professor Schwartzentruber graduated 
from the University of Michigan in 2007 
with a PhD in Aerospace Engineering. He 
then proceeded to join the faculty here in 
the AEM department at the University of 
Minnesota in December 2007.

Professor Schwartzentruber’s research 
focuses on rarefied and high-temperature 
gas dynamics and gas-surface interactions 
using molecular simulation methods. His 
research is primarily funded by the Air Force 
Office of Scientific Research (AFOSR) and 
by the National Aeronautics and Space 
Administration (NASA). In the Fall 2011 
term, Professor Schwartzentruber held a 
visiting assistant professor position at the 
von Kármán Institute for Fluid Dynamics in Belgium. 

He is also the co-chair of a North Atlantic Treaty 
Organization (NATO) panel on Catalytic Gas-
Surface Interactions relevant to high-speed 
flight. Professor Schwartzentruber was awarded 
the Orville and Wilbur Wright Graduate Award 
by The American Institute of Aeronautics and 
Astronautics (AIAA) for his PhD research, a 
Young Investigator Program (YIP) award for 
his research by the Air Force Office of Scientific 
Research (AFOSR), and the Taylor Career 
Development Award by the University of 
Minnesota for outstanding contributions made 
by a candidate for tenure.

“The collegial atmosphere in the AEM 
department and the genuine support from 
all faculty and staff, each and every year, is 
simply great,” said Schwartzentruber. “This was 
important to me and enabled me to focus on 
my teaching, research, and ultimately focus on 
building a strong dossier for promotion.”

f ta c u l y

Professor Richard James received the Theodore von Kármán 
Prize from the Society for Industrial and Applied Mathematics 
(SIAM). This prize, awarded once every 
5 years, celebrates a “notable application 
of mathematics to mechanics and/or the 
engineering sciences made during the 
five to ten years preceding the award”. 
James shares the award with Weinan E 
from Princeton University. The prize was 
awarded on Tuesday, July 8, at the SIAM 
annual meeting in Chicago.

Theodore von Kármán was a Hungarian-
American mathematician, aerospace 
engineer and physicist who was active 
primarily in the fields of aeronautics and 
astronautics. He is responsible for many 
key advances in aerodynamics, notably 
his work on supersonic and hypersonic 
airflow characterization. Craters on Mars 
and the moon are even named in his 
honor. The von Kármán Prize was established in 1968. Notable 
previous winners include Sir G. I. Taylor, George Carrier, Joe and 
Herb Keller, John Ball and Mary Wheeler.

Richard James Receives Kármán Prize
The award citation reads, “Dick and Weinan define, at the highest 
level, the full spectrum on how applied (and nonetheless rigorous) 

analysis is inspired by and contributes to 
material science. James is inspired by (his own) 
experiments and goes the path from rational 
mechanics, via the calculus of variations, deep 
into elliptic regularity theory and back. E is 
inspired by recent computational approaches 
in physics and chemistry, seeking a deeper 
mathematical understanding of quantum 
and statistical mechanics, which leads him 
to profound insights into multi-scale aspects 
of partial differential equations. James is an 
engineer, E close to physics; James’s work 
gravitates around experiments, E’s work around 
computing. Although both get their inspiration 
from the same source, namely materials science, 
their approaches, methods, and styles are quite 
complimentary.”

Professor James delivered the Theodore von 
Kármán Prize lecture on Friday, July 11, from 3:00-3:30 p.m., in 
the Grand Ballroom of The Palmer House in Chicago. The title of 
his lecture was “Materials from Mathematics.”

“Scientists discover the world that exists; engineers create the world that never was.” - Theodore von Kármán
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Equilibrium Maps Offer Guide to Nanostructures
AEM researchers Ellad Tadmor, Ryan Elliott, and Subrahmanyam 
Pattamatta are to be published in the prestigious Proceedings of 
the National Academy of Sciences for their work addressing the 
challenges involved in the design of nanostructures - namely their 
stochastic or apparently random response to external loading.

Nanostructures are technological devices 
constructed on a nanometer length scale 
more than a thousand times thinner than a 
human hair. Due to the unique properties 
of matter at this scale, such devices offer 
great potential for creating novel materials 
and behaviors that can be leveraged to 
benefit mankind. When nominally identical 
nanostructures are subjected to mechanical, 
thermal, electrical, or magnetic external 
loading they often respond differently.

“The common explanation for this behavior 
is that nanostructures are too small to contain 
statistically equivalent internal defect populations,” explains Elliott, 
AEM associate professor and Russell J. Penrose Faculty Fellow. “This 
leads to a response that is highly sensitive to external fluctuations in 
loading.”

Although this explanation is valid, a more fundamental issue is 
involved. Indeed, the sensitivity to loading fluctuations is due 

to the fact that the potential energy function relating the energy 
of a nanostructure to the arrangement of its atoms has a very 
large number of minima each of which corresponds to a possible 
equilibrium state. Further, the potential energy changes in time as 
the loading evolves create a multitude of possible response scenarios. 
(This is depicted schematically in the accompanying figure.)

“In contrast to existing methods for modeling 
nanostructures that tend to ignore the potential 
energy complexity, our work describes a new 
approach for constructing a special kind of 
diagram called an “Equilibrium Map” (EM),” says 
Tadmor, AEM professor. “Specifically an ideal 
EM fully characterizes it and describes all possible 
responses of a nanostructure to any given loading.”

Given such a tool, it is possible to say definitive 
things about the response of nanostructures in 
different limiting cases and to model the response 
efficiently at any desired loading rate. The latter is 

important, since due to the nature of standard methods for simulat-
ing nanostructures, they must typically resort to loading rates many 
orders of magnitude faster than reality in order to make the compu-
tations feasible. In contrast, the EM-based methodology provides an 
exciting new temporal multiscale approach for the direct simulation 
of experiments.

r re s e a c h

Schwartzentruber Becomes Associate Professor Fluid Dynamics Study of Oceanic Organisms
Deepak Adhikari – an University of Minnesota 
Aerospace Engineering & Mechanics graduate 
– recently set out on a post-doctoral research 
expedition in Antarctica in order to study 
how fluid dynamics of swimming organisms 
provide early warning on ocean acidification.

“The goal of our research team is to develop a 
behavioral assay to provide an early warning 
on the effects of ocean acidification,” said 
Adhikari. “This is achieved by selecting a 
planktonic species in the Polar Regions that is 
vulnerable to ocean acidity, and then studying 
the changes in bio and fluid mechanics of their 
propulsion.”

In particular, Adhikari and his team are 
interested in planktonic pteropod (Limacina helicina) – also known 
as sea butterflies – because they have aragonite shells that dissolve 
as ocean acidity increases. As their shells get thinner, weight and 
buoyancy of the pteropod changes causing them to swim differently. 
With a team of biologists and engineers, Adhikari traveled to 

Antarctica in pursuit of studying these organisms.

“We used tomographic particle image velocimetry (PIV) and 
multi-camera imaging technique to get the 3D flow velocity 
field and kinematics of the swimming organisms,” said 
Adhikari. “Tomographic PIV is an advanced technique used 
to measure volumetric flow velocity field.” 

Adhikari learned about this technique as a PhD student 
in Professor Ellen Longmire’s lab.  He designed a portable 
tomographic PIV set up, and implemented it successfully at 
Palmer Station, Antarctica in April – May 2014. 

“Since many of these planktonic organisms are very delicate, 
transporting them alive from Antarctica to United States is 
difficult,” said Adhikari. “This made it necessary for us to 
take all our equipment to Antarctica.”

The results obtained from tomographic PIV will be analyzed to learn 
more about pteropod swimming. Furthermore, the experimental 
data will allow their CFD collaborators at Johns Hopkins University 
to compute and compare the flow field. 

a il u m n

View from the boat
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Eleven AEM Students Offered NASA Internships
AEM is proud to have 11 students - Luci Baker, Erin Carroll, Bryce 
Doerr, Thomas Georgiou, Katherine Glasheen, Jacob Gustafson, 
Katherine Heinemann, Joel Krause, Andrew Mahon, Patipan 
Pipatpinyopong, and Miguel Reyes - receive summer internships 
with NASA.

The NASA Pathways Intern Employment Program was established 
by President Obama in 2010. The program’s goal is to provide stu-
dents with paid opportunities and hands-on internships that offer 
unique NASA-related research and operational experiences. In-
terns work with career professionals to complete mentor-directed, 
degree-related, real-world tasks. Additionally, students are exposed 
to jobs in the Federal service and engaged in meaningful work and 
engineering research at the start of their career.

“I am excited to become a part of a leading organization in aero-
space engineering and research,” added Patipan Pipatpinyopong, 
AEM sophomore and NASA student trainee at the Armstrong 
Flight Research Center. “I believe this experience will develop my 
understanding as a student and further my experiences as an engi-
neer. None of this would have been possible without the Universi-
ty’s engagement of students outside the classroom, which provided 
me with valuable experience in the field of aerospace engineering 
and mechanics.”

To qualify for the Pathways program, applicants must be enrolled 
full-time in a degree-granting course of study and maintain a GPA 
of 2.9 on a 4.0 scale. Participants must also have demonstrated a 
strong aptitude in their major field of study and a wide variety of 
extracurricular interests and leadership activities. It should be not-
ed that six of the 11 students offered positions in the program have 
been involved with AEM’s Uninhabited Aerial Vehicle (UAV) Re-

search Lab for at least a year, in addition to various other activities.

“Through the challenges I face, I hope to grow as an individual 
and a team member, while discovering my true passion within the 
field of aerospace engineering,” added Katherine Glasheen, AEM 
sophomore and NASA Armstrong Aeronautics Academy intern. 
“This opportunity is only the first step to a rigorous, yet rewarding, 
career and I am very grateful for the support that I have received 
from peers, faculty and family to transform my dreams into reality.”

Interns take part in various research projects that require them to 
apply the basic principles and theories of aerospace engineering and 
mechanics in order to determine which type of work they are best 
suited. Working under the supervision of engineers, they will as-
sist with system design, flight test experiments, computer studies, 
and simulation with increasing difficulty and independence. By the 
end of the summer, they are expected to be working on complex 
research problems with limited supervision.

For six of the students, this opportunity is being funded by the 
Minnesota Space Grant Consortium, a NASA higher education 
program that promotes the organization. Upon completion of 
the ten week summer program, students may have the option of 
extending their term or receiving permanent appointment upon 
graduation from the University.

“It means a lot to me to have this firsthand experience, especially so 
early in my career, and I’m going to do my best to improve myself 
as an engineer and student,” added Erin Carroll, AEM freshman 
and student trainee at Armstrong Flight Research Center. “I think 
all of us feel the same sense of excitement and gratitude; it’s an 
amazing opportunity, and I can’t wait to get my hands dirty.”

AIAA Region V Student Paper Conference
The American Institute of Aeronautics and Astronautics (AIAA) 
Student Branch at the University of Minnesota, as well as the AIAA 
Twin Cities Section, hosted the 2014 AIAA Region V Student 
Paper Conference from April 2 - 4, 2014.

Hosted annually by different Region V chapters, the objective 
of the conference is to provide students with an opportunity to 
present their research and technical papers in public competition 
and prepare them for a future in aerospace engineering. In addition 
to these research competitions, this year’s conference also included 
an AEM open house, with presentations on the department’s 
various research and teaching labs, and tours of the Honeywell and 
Alliant Tech Systems (ATK) facilities.

“We were pleased to host the 2014 conference with such success,” 
said Akshit Reddy, president of the UMN AIAA Student Branch. 
“A great showing of talent led to some stiff competition and we are 
proud to have a team take second place in the Graduate Category.”

In total, eight schools were represented by 94 students who 
made 26 presentations on a diverse range of aerospace-related 
projects. The presentations were judged by various private-sector 
professionals, including head judge David Myren of Aerospace 
Electrical Systems (ASE), and award recipients received cash prizes. 
 
Conference sponsors included Alliant Tech Systems (ATK), 
Honeywell International, Inc., and the University of Minnesota 
Department of Aerospace Engineering and Mechanics. Special 
thanks is also given to the conference’s Committee Chair Members: 
Kristen Gerzina, chair of the AIAA Twin Cities Section; Professor 
Yohannes Ketema, faculty advisory for the UMN AIAA Student 
Branch; Akshit Reddy, president of the UMN AIAA Student 
Branch; Dr. Martique, post-deputy director for education for 
the United States Air Force Academy; and Chris Jessee, program 
manager activities for AIAA National Chapter.
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Snapshots from Student Competitions
ts u d e n t s

AEM’s two student teams took first and fourth place in the micro 
class division of the SAE Aero Design East competition in Atlanta, 
Georgia during the weekend of April 11 - 13, 2014. The competition 
consisted of three scored trials: writing a 30 page technical report 
highlighting the aircraft’s design, presenting the aircraft during a 10 
minute presentation for a team of judges, and designing and building 
an aircraft to meet requirements and fly a set course.

NASA’s Minnesota and Wisconsin Space Grant programs kicked-off the 
2014 Space Grant Midwest Regional High-Power Rocketry Competition 
on April 25. Teams from five Midwest states  entered 13 high-power 
rockets in the competition. The AEM department was represented by 
two teams, both of which flew safely but slightly exceeded the target 
altitude. The senior design team - “The Last Second” - came in fourth 
place, while the freshman team - “Redshift 7” - came in ninth.

Two teams of university undergraduates – many of 
them AEM students – participated in the 2014 CanSat 
Competition held in Abilene, Texas from June 13-
15. The goal of the CanSat Competition is to launch 
a carrier/lander system, referred to as a “CanSat,” 
designed to safely carry an egg along with various 
telemetry. This year, team “Skyfall” placed 10th, while 
team “Minne-SAT-A” placed 21st.

SAE Aero Design East 

Competition

NASA Rocket CompetitionSponsored by the MN Space Grant 
Consortium

<

>

<

>

Financial sponsors of our student competition teams include the John D. Akerman Memorial Fund, the AEM Richard 
and Shirley DeLeo Scholarship & Engineering Fund, the AEM Alumni Program Initiative Fund, ATK, and the Minnesota 
Space Grant Consortium.

The University of Minnesota Solar Vehicle Project 
(UMNSVP) is an organization of undergraduate 
engineering students who undertake the project of 
researching, designing, and constructing a solar vehicle 
every two years. This year, the U of M team and their car 
- Centaurus III -  finished second in the race, with a total 
elapsed time of 45 hours, 19 minutes and 9 seconds.

Solar Car Race

AEM UPDATE 8

CanSat Competition
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AEM Bachelors recipients:

AEM Masters recipients:

AEM PhD recipients:

s nt u d e t s

Jennifer R Annoni  
Jason Daniel Bender 

Joseph Michael Brock 
Patrick Timothy Doyle 

Thomas Bryan Jakel 
Janos Polgar   

Yan Ming Tan  
Chandra Tjhai

Deepak Adhikari  
Amartya S Banerjee 
Xian Chen   

Chen-Chi Chen  
Andrei Dorobantu  
Pietro Ferrero  

Hoilun Helen Lee  
Joseph Bernard Mueller 
Paul Erik Norman  

Ahmet Arda Ozdemir 
Yintao Song  
Chonglin Zhang

Jeremy Jon Amos
Keir  Andreas Anderson
Grant  Hanson Bauer
Garrett Bennett
Alexander Braafladt
Binh Bui
Dylan Thomas Carlson
Ryan John Carlson
Timothy Chau
Malcolm James DeBoer
Joseph Benjamin Decarlo
Matthew J Deutsch
Philip Leo DiSalvo
Matthew T Donahue
Logan Fees

Ethan C Fryer-Ressmeyer
Michael T Gesch
Corey Hunter Goodin
Brennan James Gundrum
Gregory Gunnerson
Khairunnisak Hamidun
Mark B Hammers
Brian Patrick Hammock
Kyle A Hewitt
Luke Aniket Hoffman
Yuk-yin Hung
Adam Kelly
Robert James Kohler
Matthew Larson
Ryan D Madson

Vishnuu Mallik
Patrick McCarthy
Spencer Jordan McDonald
Roe D Merry Jr
Adam J Mevissen
Viet Quoc Nguyen
Ryan Daniel Niederkorn
Robert Ongaki
Spencer Peot
Jamie Peterson
Justin J Phillips
Brigitte Rose Marie Pinson-
neault
Adam Edward Readinger
Shawn D Reimann

Luke L Scharber
Wesley John Schwartz
Zi Shum
Simon Peter Shuster
Kellie N Skeates
Justin Spurbeck
Guy William Squillace
Mitchell Anthony Tramp
Isaac Tut
Dale Utt
Sean Michael Vanden Avond
Michael Peter Voller
Devin Myklebust Vollmer
Hannah  Elizabeth Weiher
James Stephen Wittig

Congratulations to this years Bachelors, Masters, and PhD graduates on all of their accomplishments! Commencement 
took place on Friday, May 2 for graduate students, and on Friday, May 16 for undergraduate students. The AEM 
department held a reception for graduates and their family and friends preceding the May 16 commencement ceremony, 
where senior projects were displayed and accomplishments were lauded.

Congratulations Graduates!
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Jeffrey Komives is an active duty Major in the United States Air Force assigned 
to the University of Minnesota as a graduate student through the Air Force 
Institute of Technology (AFIT). He is a part of the AFIT Faculty Pipeline 
program where he studies hypersonics, fluid mechanics, and numerical 
methods. Jeffrey received his Master of Science in Aeronautical Engineering 
at the U.S. Air Force Institute of Technology in 2009, and his Bachelor of 
Science in Aeronautical and Astronautical Engineering at Purdue University 
in 2003.  

“I’m very fortunate to be here at the University of Minnesota studying with 
some of the greatest scholars in our field,” said Komives. “My studies will build 
upon the strong tradition of collaboration between the Air Force and academia, 
and address the topic of boundary layer stability for hypersonic vehicles.”

Dunning Copper Fellowship Recipients
s nt u d e t s

Jacob Keller is a Graduate Research Assistant at the University of 
Minnesota, studying AEM. He works with Professor Krishnan Mahesh, 
focusing on the problem of surfaces moving through air (such as wind 
turbines, helicopters, and propellers) and the noises that result. Jacob has 
also worked on a project titled “Valveless Pulse Jet Design and Fabrication” 
where he designed and helped build a valveless pulse jet for use on a remote 
controlled plane. He received his Bachelor of Science in Aerospace and 
Aeronautical & Astronautical Engineering in 2012 from the University of 
Minnesota, with minors in Astrophysics and Mathematics. 

“I am very grateful to have received the fellowship as it was completely 
unexpected,” said Keller. “I am very optimistic and eager to be able to do 
this work, especially with Professor Mahesh.”

Raghu Venkataraman received his Bachelor and Master of Technology 
degrees in Aerospace Engineering from the Indian Institute of Technology 
Kharagpur in July, 2013. Since then, he has been pursuing his PhD in 
AEM at the University of Minnesota. His current research activities 
involve the design and analysis of safety critical aviation systems using 
analytical redundancy. His main research interests are in the areas of fault 
detection and isolation, reconfigurable control, and nonlinear control.  

“I would like to thank the AEM faculty and the fellowship donors 
for awarding the John and Jane Dunning Copper Fellowship,” said 
Venkataraman. “I have absolutely loved the time I have spent in the AEM 
graduate program, so far. I look forward to having fun doing research at 
AEM for the next few years.”
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Incoming Graduate Students Who Received 
Fellowships for the 2014-2015 Academic Year:

Dogulas Carter: Ken & Rosemary Anderson Graduate Fellowship; Experimental Fluids

Sahar Jalal: Ken & Rosemary Anderson Graduate Fellowship; Experimental Fluids

Joel Runnels: College of Science & Engineering Graduate Fellowship; Ken & Rosemary Anderson Graduate Fellowship; Aerospace Systems

Prakash Shrestha: Ken & Rosemary Anderson Graduate Fellowship; Computational Fluid Dynamics

Andrew Vechart: Lawrence E. Goodman Graduate Fellowship; Solid Mechanics

A more extensive write-up on these students and their work will be included in the following AEM newsletter.


