
AEM Update
AEM grad students receive 
fellowships from NASA, DOEhree AEM graduate students recently 

received prestigious national fellowships. 
Jason Bender received the Department of 
Energy’s Computational Science Graduate Fellowship (DOE 
CSGF), and Byron Edgar and Eric Stern received NASA Sci-
ence and Technology Research Fellowships (NSTRF).

Bender’s research focuses on improving chemical models for 
computational fluid dynamics (CFD) of high-temperature 
hypersonic flows. He plans to use models primarily grounded 
in CFD, but also collaborate with experts in computational 
chemistry and molecular dynamics. Currently there are 
few links between the CFD and computational chemistry 
communities. Bender’s faculty adviser is Professor Graham 
Candler.

“I’ve really been blown away by the benefits 
of it,” Bender said. “For one, the financial 
support is great, but I think what’s more 
important is the connections it opens up 
to scientists in the Department of Energy, 
professional contacts there, and avenues for 
future research as I look to the future.”

Edgar’s research project involves melding together two 
methods of solving real gas flows – the computational fluid 
dynamics (CFD) continuum method and a method using 
direct simulation Monte Carlo (DSMC) for solving discrete 
gas equations for fluid flow. The goal is to develop consistency 
between the two methods to more accurately model real gas 
flows. Edgar’s faculty adviser is Professor Tom Schwartzentru-
ber.

“With this fellowship, they really 
want you to make use of NASA’s 
resources. They want the problem 
solved, but they also want to de-
velop me as an engineer,” Edgar 
said. “It’s fantastic to have the 
type of experience that NASA has 

behind it...and have all that pouring into me as a student.”

Stern’s research deals with ablation modeling. As a re-entry 
vehicle is descending, its heat shield is burned off to remove 
the heat load from the vehicle. Stern seeks to improve the 
accuracy and efficiency in modeling this complicated pro-
cess. Stern’s faculty adviser is Professor Graham Candler. His 
NASA mentor is also a former student of Professor Candler’s.

“I’ve always loved NASA, and I’ve 
loved space science since I was a kid. 
It’s always been a dream of mine to 
work at NASA,” Stern said. “I decided 
to study AEM because I wanted the 
opportunity to work on space vehicles 
and things like that. That’s what makes 
this fellowship such a great honor.”

The Department of Energy established the Computational 
Science Graduate Fellowship twenty years ago as part of an ef-
fort to address the shortage of computational scientists in the 
US. The DOE CSGF provides up to four years of support for 
graduate study in a scientific or engineering discipline, com-
puter science, or applied mathematics. The fellowship pays all 
tuition and fees and includes research and conference travel 
allowances as well as a stipend. The DOE also hosts an annual 
conference for the fellows. Eighteen students were granted the 
fellowship this year out of the 628-student application pool.

This is the inaugural year of the NASA Science and Technol-
ogy Research Fellowship. The purpose of this fellowship is to 
find and develop a pipeline of engineers and scientists to help 
improve US competitiveness in space. One of the goals of the 
fellowship is the development of “game-changing” technolo-
gies. The fellowship includes tuition support and a stipend 
and matches each recipient with a career mentor at NASA. 
Fellowship recipients also spend summers at NASA to con-
tinue and further develop their research. Eighty-one students 
were granted fellowships nationally.
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Friends & Colleagues,

It’s been a great fall and winter for 
the department, with many suc-
cesses for our students and faculty.

Three of our graduate students received prestigious fellow-
ships from NASA and the Department of Energy. We are 
thrilled for the opportunities these fellowships will provide 
and the resources that have been made available to the stu-
dents to continue research in their respec-
tive areas.

We’ve also awarded the 2011-2012 scholar-
ships and fellowships from the department, 
made possible through generous donations 
and endowments. These scholarships and 
fellowships allow us to identify some of our 
outstanding students and enable us to recognize and re-
ward their commitment and attention to their studies and 
research. This year, we specifically recognized graduate stu-
dents who were excellent teaching assistants when awarding 
fellowships.  The efforts of these graduate students help 
inspire undergraduates and further grow our program.

Our undergraduate seniors finished their fall semester with 
another successful set of senior design projects. Overviews 
of this year’s projects can be seen on page 4. Some of the 

design groups will continue their design work in the com-
ing semester and several groups ultimately hope to prepare 
their designs for various competitions. We watch their 
progress with interest and wish them the best of luck. 

Several of our faculty members have also seen personal suc-
cesses this fall. Professor Ellad Tadmor and Professor Ryan 
Elliott published books on the modeling of materials at the 
end of fall semester. Professor Krishnan Mahesh was elected 
a Fellow of the American Physical Society, and Professor 

Richard James was featured as Caltech’s 
James K. Knowles Lecturer. It is wonderful 
to see that their commitment to teaching, 
research, and knowledge is recognized at 
this scale.

In closing, I would like to take the op-
portunity to thank all of you who gener-

ously 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
Acting Department Head

Chairman’s Corner

Prof.  Perry Leo
Acting Department Head
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Graduate School Update

The efforts of these 
graduate students help 
inspire undergraduates 
and further grow our 
program.

“
”

It’s been another successful year for the graduate program 
in Aerospace Engineering and Mechanics. We have 96 
graduate students, with 36 in the Masters program and 
60 in the Ph.D. program. We awarded ten Ph.D. degrees 
and fourteen M.S. degrees for the 2010-2011 academic 
year.

Our incoming graduate class for fall 2011 included eleven 
students, balanced among experimental and compu-
tational fluid mechanics, aerospace systems, and solid 
mechanics and materials. Admission was very selective. 

The incoming class was chosen from 136 excellent appli-
cations. Nine of the members of the incoming graduate 
class are international students. Two of the students are 
women, and five were our own undergraduates.

Now that all construction and building improvements 
have wrapped up, we are happy to be able to offer top-
notch facilities to our graduate students. We thank all of 
our graduate students for their patience throughout this 
process.



Prof.  Perry Leo
Acting Department Head

AEM UPDATE 2

Six AEM graduate students were awarded graduate fellow-
ships from the department, recognizing their outstanding 
academic records and reflecting their commitment and at-
tention to their studies. Four of the six fellowships award-

ed specifically acknowledged  the recipients’ excellence as 
teaching assistants. 

The fellowship recipients are featured below.

Anand Kartha
First year graduate student
Research area: Fluid mechanics
Received Peter J. Torvik Fellowship

“I feel honored to receive the Peter J. Torvik 
Fellowship from the AEM Department for my 
graduate studies.  As an international student, I 

believe the financial award early in my graduate studies would 
serve as a support to do good research and a source of mo-
tivation to work harder and put in my best. Over the next few 
years, I want to learn and contribute to research in the field of 
Computational Fluid Dynamics.”

Andrei Dorobantu
Fourth year PhD student - received AEM Master’s  in 2010
Research Areas: UAV modeling, validation, and control design
Received Best Teaching Assistant Award sponsored by the John D. 
Akerman Fellowship

“One of the most fulfilling aspects of being a graduate student is 
working with the undergraduates as a teaching assistant. I think 
that it’s amazing to play an integrated role in the learning process, 
especially through personal interaction. There is nothing quite like 
the instant when a student genuinely begins to understand a new 

and challenging scientific concept. I am honored 
to receive the John D. Akerman Best Teaching 
Assistant Fellowship as it confirms that the 
work I do and feel passionately about is 
having a real and positive influence.”

Hamid Mokhtarzadeh
Fourth year PhD student - received AEM Master’s in 2010
Research area: Navigation systems for commercial aviation
Received Louis F. Heilig Graduate Fellowship

“The Louis F. Heilig Graduate Fellowship enabled me to at-
tend the 2011 Institute of Navigation Conference in Portland, 

Oregon.  This is a leading forum for exchang-
ing ideas on aerospace navigation systems 
with world renowned aerospace profession-
als.  Among the conference sessions, several 
connected directly with my research and I had 
the opportunity to expand my understanding 
and receive feedback on my work.”

Vivek Dabade
Second year PhD student
Research area: Solid mechanics and 
materials
Received Best Teaching Assistant Award 
sponsored by the Kenneth G. & Rosemary R. Anderson 
Fellowship

“Thank you very much for the fellowship, I am honored 
and happy to receive the award. I hope to continue my 
learning process during my stay in the department and 
to serve the department to the best of my abilities. Thank 
you again.”

Subrahmanuyam Pattamatta
Second year graduate student
Research area: Solid mechanics and materials
Received Best Teaching Assistant Award 
sponsored by the Kenneth G. & Rosemary R. 
Anderson Fellowship

“It is an honor to receive the Kenneth G. and Rosemary 
R. Anderson Fellowship in recognition of my efforts as a 
Teaching Assistant. I thank the donors’ generosity and the 
AEM department for supporting my education here at 
the U. I look forward to being able to give back to the 
community once I begin my career.”

Arda Ozdemir
Fourth year PhD student 
Research area: Developing advanced control 
algorithms for wind turbine systems
Received Best Teaching Assistant Award 
sponsored by the John D. Akerman Fellowship

“Throughout my graduate education at the University of Minne-
sota, I have been fortunate enough to be selected to serve as a 
teaching assistant three times.  It is both challenging and extreme-
ly satisfying to work closely with the students to enable their de-
velopment.  Additionally, these opportunities have been important 
to developing my skills as a communicator and have enhanced my 
understanding of subject matter within my field.  I am honored 
that my work has been recognized in this way, and I would like 
to thank the department, students, and Prof. Gebre 
for this award.”

s nt u d e t sFELLOWSHIPS2011-2012



This summer, AEM Professor Ellen Longmire, a TSI collabora-
tor, and members of Longmire’s research group spent two weeks 
in Texas modeling a spacecraft crew module. The goal of the 
project is to understand wake flow behind a model of a space-
craft crew module and determine how it interacts with a drogue 
parachute used for deceleration upon re-entry into the atmo-
sphere. The project was sponsored by the NASA Jet Propulsion 
Laboratory (JPL).

As the module re-enters the atmosphere, eddies intermittently 
shed off the capsule. It is important that these eddies do not 
have adverse effects on the parachute opening or stability. NASA 
hopes to be able to predict the flow numerically in order to ac-
curately model the situation, but their models require validation 
against experimental data.

Two researchers accompanied Professor Longmire: Erik Hau-
gen, a current graduate student in the AEM Masters program, 
and  Mitch Ryan, a recent graduate of the AEM Masters pro-
gram. TSI provided support for the project and TSI collaborator 
Dan Bissell, who completed his AEM Bachelor’s degree at the 
University of Minnesota in 2010, also accompanied the group 
to lend expertise with the TSI equipment and software used in 
the measurement process.

A one-tenth scale model of the spacecraft crew mod-
ule was tested in the Oran W. Nicks Wind Tunnel 
Facility at Texas A&M University.  The results will 
eventually be compared with numerical predictions. 
The wind tunnel facility allowed for a larger size and 

higher flow speeds than University of Minnesota wind tunnels.

“The purpose of this project is to investigate the relation 
between the parachute dynamics and the forces on the crew 
module,” Haugen said. “For example, the stability of the para-
chute may be affected by its interaction with the module wake. 
This could potentially cause a failure of the parachute to inflate, 
parachute collapse, or unsteady motion.” 

The University of Minnesota team specifically worked on 
obtaining velocity field measurements in the wake of the model 
using stereo particle image velocimetry (PIV).  For this method, 
smoke is spread throughout the 
tunnel to track the fluid motion in 
the wake. Laser sheets are pulsed 
in the wake zone and their light is 
scattered by the smoke particles. 
The particle images are captured by 
two high resolution CCD (charge-
coupled device) cameras and the 
images are used to determine fluid 
velocity.

Longmire group models 
spacecraft module in Texas

Schwartzentruber spends term at VKI
AEM faculty member Tom Schwartzen-
truber was invited to spend the Fall 
2011 term as a visiting assistant profes-
sor at the von Karman Institute (VKI) 

for Fluid Dynamics in Rhode-St-Genèse, Belgium. The 
VKI is one of the premier research and teaching aero-
space institutes in all of Europe. Prof. Schwartzentruber 
spent the term collaborating with VKI faculty on a joint 
research project.

What is the basic motivation for the collaboration? 
In these very high-temperature flows characteristic of 
re-entry conditions, the gas actually chemically reacts 
with the heat shield material, which significantly influ-
ences how hot the material gets.  Essentially, we need to 
improve our understanding of these chemical reactions 
in order to design better heat shields. Researchers at VKI 
have decades of experience performing these unique 
experiments, whereas the AEM department is a leader in 
numerical simulation. These days, in order to make an 
impact, you often need both aspects. 

r re s e a c h

The laser sheet can be seen in front 
of the parachute. The camera field 
of view was placed to minimize light 
scattered off of the parachute lines.

Specifically what did you work on? 
Well, my group’s expertise lies in modeling these chemical reactions 
at the molecular level, and thus comparing our predictions with 
high quality experimental data is very important. However, in order 
to separate out the surface chemistry effects from the flow effects, 
one needs a good model for the flow field. So I actually worked on 
using the US3D CFD code (developed in Prof. Candler’s group in 
AEM) to simulate these subsonic plasma-jet experiments. 

What’s next? 
The project is funded for a full year 
and the goal is to set up a longer-
term collaboration between AEM 
and VKI. We aim to first accurately 
model the plasma-jet flow, and then 
proceed to interpret the surface 
heating data in a new manner. We 
expect this collaboration will greatly 
increase our understanding of gas-
surface chemistry in hypersonic, 
high-temperature flows.

Numerical simulation comparison 
between VKI-equilibrium and US3D-
nonequilibrium solutions.

The VKI plasmatron 
facility
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ts u d e n t s

Senior Design: Tackling real-world challenges

Small Portable Tilt Rotor 
UAV

C-130 Replacement
Sub-Orbital Payload

General Aviation Aircraft 
with a Canard

Icing Wind Tunnel

Lunar Lander (2 Groups)

High Powered 
Model Rocket Com-
petition (2 Groups)

Design goals:
•Develop system that 
actively removes noise in 
test chamber during rocket 
launch
•Evaluate operation and 
safety of entire payload
•Structure must withstand 
launch forces and fit within 
a 9.3x9.5 inch cylinder
•Prepare for launch at 
NASA Wallops Flight 
Facility in June

Design goals:
•Design tactical military 
transport aircraft to replace 
aging C-130
•Utilize newer technologies 
and maintain versatility
•Design meets following 
objectives:
   - Cruise speed 10% faster
   - Helicopter refueling 
capability
   - Ability to take off in high 
altitude environment

Design goals:
•Design a canard aircraft 
comparable to Cirrus SR22 
•Conduct in-depth analysis 
of 5 primary objectives:
   - Maximum takeoff weight 
(MTOW) ground roll takeoff 
distance: 1028 ft
   - MTOW climb gradient: 
864 ft
   - MTOW ground roll land-
ing distance: 1141 ft
    - >/=180 lb payload 
with full fuel
   - Similar loading flexibility

Design goals:
•Produce a detailed design 
for a vertical take-off 
Unmanned Aerial Vehicle 
(UAV) with the following 
requirements:
   - Portable
   - Lightweight (~9 kg)
   - Maximize time-of-flight 
and endurance
•Evaluate design with 
performance analysis, risk 
management plan, mechani-
cal design, and SolidWorks 
3D render

Design goals:
•Develop a wind tunnel that 
replicates real-world icing 
conditions using solid ice 
particles 
•Determine and develop 
component parts:
   - Wind tunnel selection
   - Ice generation
   - Ice introduction
•Integrate components into 
a cohesive product

Design goals:
•Design mission to land a 
payload on the lunar sur-
face with three parts:
   - Design of lunar transfer 
orbit from Earth
   - Design propulsion sys-
tem for descent thruster
   - Design lunar lander
•Develop simulations and 
integrate system parts into 
complete mission

Design goals:
•Design high powered 
model rockets, pay-
loads, and recovery 
systems
•Compete in NASA sponsored 
Undergraduate Student 
Launch Initiative in Spring 
2012 with robotic payload 
deployed after landing
•Compete in Midwest Space 
Grant Competition in Spring 
2012 with feedback control 
of airbrakes for precise alti-
tude control

Fall semester yielded challenging design projects for this 
year’s Aerospace Engineering and Mechanics senior class.

The course was taught by Professor William Garrard and 
project sponsors included Eric Kaduce from Boeing, John 
Severson and Todd Colten from Goodrich Aerospace, Pat 

Bergen from Cirrus Aircraft, Professor Ted Higman from 
the Electrical Engineering department, and AEM Professor 
Yohannes Ketema. Five of the design groups will continue 
their work in the spring to prepare their crafts or devices for 
upcoming competitions and testing opportunities. Project 
overviews can be seen below.

Schwartzentruber spends term at VKI

SAE Heavy Lift Compe-
tition (2 Groups)
Design goals:
•Design an electric powered 
aircraft with highest payload 
fraction and lowest empty 
weight
•Assemble from a case in 3 
minutes by two people
•Fit inside case of 24x18x8 
inches
•Win SAE Heavy Lift Compe-
tition, held in Spring 2012

AEM UPDATE 4



hen thinking about navigational 
tools, global positioning systems (GPS) 
are usually the first thing to come to 
mind – they’ve become a common-
place feature in cars and smart phones. 
However, this satellite-based navigation 
system has its shortcomings, and doesn’t 
work everywhere or for every situation. 
GPS often doesn’t work in tunnels or 
buildings, and the system can’t be used 
in deep space.

AEM Associate Professor Demoz Gebre-
Egziabher is working toward filling 
some of the holes left by current naviga-
tion and sensing technology. Professor 
Gebre-Egziabher’s research focuses on 
aerospace sensing problems and the 
development of new ways of measur-
ing the position, speed, and orientation 
of aerospace vehicles. Examples of this 
include developing airspeed sensors and 
sensors for navigation in deep space.  
The sensing ideas developed as part of 
his research can be extended to other 
non-aerospace applications as well. For 
examples, one of his current research 

projects with AEM Associate Professor 
Yohannes Ketema involves using body-
worn sensors to monitor a person’s gait 
for medical purposes. Professor Gebre-
Egziaber’s research group includes five 
Ph.D. students, three masters students, 
and several undergraduates. 

Ph.D. student Adhika Lie is work-
ing with Professor Gebre-Egziabher to 
develop a new way to measure airspeed 
and aerodynamic angles (angle of attack 
and sideslip angle) that is independent 
of the traditional pitot-static airdata sys-
tem. Being able to measure airspeed and 
aerodynamic angles is key to ensure ef-
ficient and safe operation of an aircraft. 

The current airdata system requires 
measurements of air pressure taken 
outside of an aircraft. The outer probes 
can become blocked with ice or other 
debris, which can lead to inaccurate 
readings. Such inaccurate readings can 
have serious consequences - the 2009 
Air France 447 crash has been attributed 
in part to inconsistent pitot sensor read-
ings, according to preliminary reports.

The system Professor Gebre-Egziabher 
and Lie are developing, using GPS and 
other sensors, doesn’t require any exter-
nal sensors, and they hope it could be 
implemented as an additional measure 
of airspeed control. 

“What we have so far is a novel way 
to estimate air speed without using 
conventional airspeed sensors, which is 
very appealing when you want to have 
multiple systems that estimate the same 
physical quantity,” Lie said. “Even if 
you have the luxury of having multiple 
copies of the same physical hardware, 
an independent source of information is 

r re s e a c h

Improving 
Aerospace 
Sensing

The question we address 
is ‘How do you know where 
something is precisely?’ 
GPS isn’t always the right 
solution for every applica-
tion.

- Demoz Gebre-Egziabher

“

”

Professor Demoz Gebre-
Egziabher focuses on 
filling holes in current 
technology

s
d

UAV used for flight testing, with pitot tube and wingtip vanes identified.

W

5  DEPARTMENT OF AEROSPACE ENGINEERING AND MECHANICS



valuable for fault detection and isola-
tion.”

They’ve developed a functional algo-
rithm, although there’s still fine-tuning 
to complete. So far, the new airdata 
system has been tested with flight simu-
lator data and has gone through pre-
liminary testing on AEM’s Unmanned 
Aerial Vehicle (UAV), Ultrastick 120. 
Professor Gebre-Egziabher and Lie hope 
to continue testing and develop a prod-
uct that can be used for general UAV 
flight and general aviation.

“The final goal is to get to the point 
where we can augment the existing 
systems with another independent sys-
tem. This should improve accuracy and 
reliability,” Professor Gebre-Egziabher 
said.  “If we can do that, then we have 
a system that is not susceptible to icing 
and those kinds of conditions.” 

Professor Gebre-Egziabher is also tack-
ling navigation in deep space. Currently, 
there are not many ways to figure out a 
craft’s location in deep space. Professor 
Gebre-Egziabher and masters student 
Patrick Doyle are attempting to use 
pulsars as navigation tools. 

Pulsars are rapidly rotating neutron stars 
that emit x-rays. These x-rays propagate 
well through space, and each pulsar has 
its own unique pulse profile and a stable 
period. For these reasons, their x-rays 
can be used as navigation beacons. The 
process is similar to the use of carrier 
signals in GPS.

Professor Gebre-Egziabher and Doyle 
are examining the effects that x-ray 
sensor motion has on pulsar detection. 
Their research involves using a photon 
generator to mimic a pulsar’s signal as 
seen by a detector onboard a spacecraft. 
As part of this project, Professor Gebre-
Egziabher and Doyle are developing a 
testing platform for small x-ray detec-
tors. The project has been awarded 
one of twelve launch spots as part of 
the High Altitude Student Platform 
(HASP), a program at Louisiana State 
University. The launch will take the 
device up to an altitude of 36 km (about 
22.4 miles), where x-ray strikes will be 
collected.  They hope to characterize 
both x-ray background noise and the 
effects that motion has on signal detec-
tion.

“This is relatively new technology,” 
Doyle said. “There’s a lot of room for 
growth in the area, especially with this 
project.”

The HASP experiment is designed to 
conform to a CubeSat infrastructure, 
which has a 10cm x 10cm footprint. 
The testing apparatus will include x-ray 
detectors, a GPS receiver, and a device 
for attitude determination, so the re-
searchers will know where the device is 
pointing. The launch is set for Septem-
ber 3. 

“We don’t actually know if we’ll see 
pulsar signals, but it’s a useful experi-
ment because it will help us build up a 
system that will be used in future tests,” 
Doyle said.

Overall, Professor Gebre-Eziabher finds 
working with his students to be one 
of the most gratifying aspects of his 
research.

“The most fun thing is seeing students 
graduate and get jobs as a direct result 
of the hands-on experience they got 
here as part of class or research projects,” 
Professor Gebre-Eziabher said.
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f ta c u l y

AEM Professor Richard 
James was featured as 
the lecturer at Caltech’s 
third annual James K. 
Knowles Lecture and 
Solid Mechanics Sympo-
sium. Professor James is a 
Distinguished McKnight 
University Professor and 
served previously as Rus-
sell J. Penrose Professor 

here at the University of Minnesota. His lecture took place 
at Caltech on January 27, 2012 and was titled “Materials for 
the Direct Conversion of Heat to Electricity.”

The lecture presented a new concept for the direct conver-
sion of heat to electricity using phase transformations in 
multiferroic materials. The reversibility of these phase trans-
formations apparently rests on an issue of elastic compat-
ibility. 

Professor James has written or co-written some 100 articles, 
has given 35 plenary and named lectureships, and has been 
awarded numerous honors and awards. Some of his other 
research areas include thermodynamics of solids, phase 
transformations, micromagnetics, and multiscale mathemat-
ical methods.

The Lecture and Symposium are held in memory of James 
K. Knowles, a researcher and professor at Caltech for nearly 
40 years. He passed away on November 1, 2009.

AEM Professor Krishnan Mahesh received the honor of being 
elected a Fellow of the American Physical Society for his “de-
velopment of novel numerical algorithms and creative physical 
insights leading to enhanced understanding of complex tur-
bulent flows, including shock/turbulence interactions, jets in 
cross flow, reacting flows, and multiphase flows.”  All Fellows 
must be nominated and then go through an approval process 
by the American Physical Society Fellowship Committee divi-
sion that is most relevant to their research.  Only one-half of 
one percent of the membership are elected as Fellows.

Professor Mahesh and his lab focus on model ing complex 
turbulent flows. They develop nu merical methods to build 
turbulence models, ultimately developing codes that can 
predict random three-dimensional flow fields over surfaces 
with com plicated geometry. A turbulent flow is varying and 
chaotic; much harder to model than a smooth laminar flow.

There are commercial codes available that seek to do the same 
thing, but these models tend to break down as flow fields get 
more complicated. Professor Mahesh seeks to fill this gap and 
model real-world situations that involve random, complicated 
flow fields that other models cannot handle.

Professor Mahesh has applied his research to numerous situ-
ations. He’s worked with the Office of Naval Research for a 
number of years to perfect models of water flow over marine 
vessels, particularly working on modeling propeller crash-

back. Crashback is caused when a 
propeller reverses to stop a vessel; 
the turbulence created in the water 
reduces the control of the vessel and 
can cause propeller blades to break. 
Professor Mahesh’s models can help 
evaluate current propellers and test 
new ones before physical experimen-
tation takes place.

Codes have also been used to model cavitation. Cavitation is 
the formation of bubbles created by high forces that cause pit-
ting and surface damage in a mate rial when the bubbles burst. 
The code can predict such things as drag effect and the noise 
caused by cavitation. Models have also been developed for 
flows within combustors, supersonic transverse jets, and jets 
in cross flows, among others.

Professor Mahesh has also received other awards and honors 
such as George W. Taylor Award for Distinguished Research, 
and Associate Fellowship at the American Institute of Aero-
nautics & Astronautics, a McKnight Presidential Fellowship 
Award, and a McKnight Land-Grant Professorship.

The American Physical Society is a professional organization 
that strives to be the leading voice for physics and provide 
programs in support of the physics community, according to 
their mission statement.

Mahesh elected Fellow of the 
American Physical Society

James gives James K. Knowles Lecture
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Colorado’s

An AEM alum, Dr. Thomas Yechout, was awarded as the top 
professor in Colorado for his work as an Air Force Academy 
instructor. Dr. Yechout is a professor in the Academy’s 
Aeronautics department. 

 Dr. Yechout was recognized on November 17, 2011, by the Council for Advancement and Support of 
Education as Colorado’s “Professor of the Year” for writing an engaging flight mechanics textbook and 
inspiring the Academy’s cadets. The “Professor of the Year” program is also sponsored by the Carnegie 
Foundation for the Advancement of Teaching.

Dr. Yechout has consistently received high ratings from his students, averaging a 5.8 on a six-point 
scale. He has involved his students in research projects such as NASA’s Return to Flight effort and 
NASA’s Orion Multi-Purpose Crew Vehicle. Dr. Yechout has served as a faculty member at the Air 
Force Academy for over 23 years. He received a bachelor’s degree in Aeronautical Engineering at the 
University of Minnesota in 1968.

 “I am proud to be a graduate of the University of Minnesota Aerospace Engineering and Mechanics 
Department,” Dr. Yechout said. “The department provided me an excellent foundation for a great 40+ 
year career in the aerospace field which has included aircraft flight testing, flight control development, 
wind tunnel testing, and faculty positions.”

Dr. Yechout has also received the 2005 AIAA Summerfield Award and the 2005 Heiser Award from the 
Air Force Academy, recognizing him as an outstanding senior faculty educator. 

“Needless to say, I am humbled by all this attention but realize that my start at the University of 
Minnesota opened the doors to a very satisfying career. I am very grateful,” Dr. Yechout said.

AEM alum Thomas Yechout receives 
award for instruction at the Air Force 
Academy

Professor of the Year

a il u m n
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s nt u d e t s SCHOLARSHIPS
Chester Gaskell Aeronautical 
Engineering Scholarship
• Alexander Braafladt
• Patrick Price
• William Johnson

Richard & Shirley DeLeo Scholarship
• Kendall Schneider
• Jordan Larson
• Arthur Lace

Rose Minkin Scholarship 
• Benjamin Roettger
• Luke Rabelhofer

John and Robert McCollum Memorial 
Scholarship
• Patrick Tracy
• Travis Swenson

Eric W. Harslem Scholarship for 
Aerospace Engineering
• Sam Schreiner

Robert H. & Marjorie F. Jewett 
Scholarship
• Brian Huang
• Kurtis Rahkola

Boeing Scholarship
• David Dickie
• Nicholas Levin
• Matthew Larson
• Z Kent Mok
• Stephanie Carlson

IN THEIR WORDS:
I am very excited to have 

received the Chester Gaskell 
Aeronautical Engineering 
Scholarship. This is great 
motivation to persevere in such 
a demanding area of study, 

and great affirmation that my hard work 
has literally “paid” off! I appreciate all 
the support given to my classmates and 
myself from the University AEM Alumni.
-William Johnson

I am very 
grateful for the 
generous Richard 
& Shirley DeLeo 
Scholarship. It is 
really heartening 
to know that all 
of the hard work I 
put into my school 
work is being noticed. This scholar-
ship will make it easier for me to 
focus on my class work and on the 
work I am doing in the Solar Vehicle 
Project. Thanks to everyone involved 
in this scholarship.
-Arthur Lace

It is an honor to have received the 
Rose Minkin Aerospace Scholarship this 
year. This scholarship will help me by 
alleviating the financial burden of at-
tending college and allowing me to focus 

more on my schoolwork 
and research, and to 
spend more time at-
tempting to secure a 
summer internship for the 
upcoming summer.
-Benjamin Roettger

I am honored to receive the continued 
support of the John and Robert McCol-
lum Memorial Scholarship.  This award 
is invaluable as I progress through my 
senior year in the aerospace program 
here at the University of Minnesota.  I 
look forward to a rewarding year and 
plan to continue on 
to graduate studies 
in the future.  Thanks 
again for the privi-
lege of receiving this 
award.
-Patrick Tracy

It is an honor to receive the Eric 
W. Harslem Aeronautical Engineering 
Scholarship. I am blessed to receive 
this award and will use it to help fund 
my education at the University of 
Minnesota. I am thankful for both the 
financial aid from this award and the 
encouragement it offers. This scholar-
ship motivates me to work diligently 
in college and helps inspire me in 
my attempt to fulfill my dreams of 

working in the space 
industry. I would like 
to thank Mr. Harslem 
for his generous 
financial gift and the 
AEM department for 
their support and 
recognition.
-Sam Schreiner

I am 
honored to 
be have been 
awarded the 
Robert H & 
Marjorie F 
Jewett Fund 

Scholarship for the 2011 - 2012 
academic year. I have worked hard 
to achieve success in my studies, and 
it is encouraging to me that these ef-
forts are being recognized. Receiv-
ing this scholarship motivates me to 
continue my hard work and to finish 
my degree strong. I am thankful for 
this encouragement and for the gen-
erous financial contribution towards 
my education.
-Kurtis Rahkola

 I believe my ex-
periences here at the 
University have truly 
shaped the individual 
that I am today. I abso-
lutely love doing what I 
do and I look forward to 
the challenges that are 
presented to me on a daily basis. In 
the future I aspire to be employed 
by an engineering based company 
where I can invoke my technical and 
leadership skills for the betterment 
of the company. I am extremely 
grateful for the generous award!
-Nicholas Levin

2011-2012
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”
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The Department of Aerospace Engineering and Mechanics thanks the many generous alumni, faculty, and friends for their donations and commitments to support the 
department.  These gifts enhance the academic program, helped renovate the hangar, support our renowned faculty, and provide opportunities for our current and 

future undergraduate and graduate students.  We are grateful for your support. Our donor list will be included in subsequent newsletters.
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The promise of a guaranteed return may seem like a 
myth or a scam these days, but there is one invest-
ment that is sure to pay off now and for years to 
come – supporting the education of talented and 
deserving students. Benjamin Franklin once said 
“An investment in knowledge always pays the best 
interest.”  In the Department of Aerospace Engi-
neering and Mechanics, we believe that sentiment 
wholeheartedly.

Charitable gifts from alumni, faculty and friends al-
low the AEM Department to thrive – they help stu-
dents, support our renowned faculty, and help shape 
the rigorous academic program. We are thankful for 
the generous alumni and donors who have helped 
the department maintain the level of excellence 
for which we are widely known, and ask all of our 
alumni to consider adding their support to meet the 
most pressing needs of the department:

• Increased support for scholarships 
Please consider supporting the AEM Alumni 
Scholarship Fund, adding to an established fund, 
perhaps creating your own named endowed 
fund.

• Funding for multi-year fellowships
Fellowships will help us continue to attract 
and retain the most talented graduate students, 
whose research will enhance the quality of the 
department and our incredible reputation.

From the 
Development 
Office

T h a n k Y o u
D o n o r so u rt o

A Guaranteed Return on 
your Investment

• Completing the fundraising for the Akerman Hangar 
Renovation
The hangar has been transformed into effective space for teach-
ing, collaboration and research and to ensure the best education-
al environment possible for our students, and we are still seeking 
gifts to complete the fundraising for this $2.5 million project

• Secure funding for chairs and professorships
Endowed chairs and professorships allow us to retain the world-
renowned and well-respected AEM faculty, who have made our 
program so successful.  With more support for chairs and profes-
sorships, we can keep these remarkable engineers at the U of M. 

• Supporting the department
Donations to the AEM Strategic Initiatives Fund provide valu-
able resources to meet the ongoing needs of the department or 
to allow us to pursue unanticipated opportunities to enhance the 
academic program and research.

Your gift will have an immediate and beneficial impact on our 
students, faculty, and the college.  Please consider making a tax 
deductible gift to the department, either online or by mail.  If 
you need any assistance in making a gift, please contact me at  
kpeters@umn.edu or 612-626-8282.

Kathy Peters-Martell
Sr. Development Officer
College of Science and Engineering

Congratulations to our Summer/Fall 
Graduates!

Recipients of Aerospace Engineering and Mechanics Masters Degree

• Kyle Boe
• Chen-Chi Chu

• Zane Nitzkorski
• Amit Kumar Singh
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AEM professors publish materials books
Two books written by AEM professors were 
published at the end of 2011. The books are 
dedicated to the theoretical modeling and 
simulation of materials. 

Modeling Materials: Continuum, Atomistic 
and Multiscale Techniques, by AEM Professor 
Ellad Tadmor and Carleton University 
(Canada) Professor Ronald E. Miller, was 
published November 24, 2011. The book 
explains many of the key theoretical ideas 
behind the modern theory of materials 
modeling including continuum mechanics, 
quantum mechanics, statistical mechanics, 
atomistic simulations, and multiscale 
techniques.

Its companion book, Continuum Mechanics 
and Thermodynamics: From Fundamental 
Concepts to Governing Equations, is authored 
by Tadmor, Miller, and AEM Associate 
Professor Ryan Elliott. It was published 
on December 15, 2011. This book covers 
topics directly related to nonlinear materials 

modeling with an emphasis on the thermo-
mechanical behavior of solid-state systems.

“In Modeling Materials, we tried to create a 
book that covers multiple topics in a way that 
points out the connections between them 
and in a language that can be followed by 
people from different fields and backgrounds,” 
Professor Tadmor said. “Continuum 
Mechanics and Thermodynamics grew from 
this effort of connecting to other fields. It 
led us to ask a lot more questions about the 
foundations of continuum theory and its 
limitations. As a result, the book discusses 
many interesting subtleties that are usually not 
covered in continuum textbooks.”   

Together the two books present the 
fundamentals of multiscale materials 
modeling. They are geared toward graduate 
students and researchers in physics, materials 
science, chemistry, and engineering. More 
information about the books can be found at 
www.modelingmaterials.org. 


