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Friends and Colleagues, 

 The 2007-2008 academic year was a great 
one for the Aerospace Engineering and Mechanics 
department. We had 58 undergraduate students 
and 16 graduate students graduate in May. Please 
join me in congratulating them on their success. 
 In this edition of  the newsletter, we dis-
cuss the annual graduating senior exit survey,  Pro-
fessor Tadmor's and Elliott's research programs, all 
the successes our undergraduates achieved in 07-08,  
and the outreach programs we've been involved in. 
 We would also like to welcome Jian 
Sheng to our Fluids faculty. Dr. Sheng gradu-
ated with the PhD degree in Mechanical En-
gineering from The Johns Hopkins University.  
     His area of  expertise is experimental fluids 
dynamics and he is interested in 3-D flow struc-
tures. Recently he received a NSF CAREER award 

for his work in this area. 
     We are excited to have 
Dr. Sheng join our faculty.  
Please join me in welcom-
ing him to the department.
 The University of  
Minnesota and the Aero-
space Engineering and 
Mechanics department 
recently honored Profes-
sor Parviz Moin with an 
Outstanding Achievement 
Award for his work on di-
rect numerical simulations 
and large-eddy simula-
tion of  turbulent flows. 
 Professor Moin re-
ceived his undergraduate 
degree in Mechanical En-
gineering from the Univer-
sity of  Minnesota in 1974 
and currently  serves as the 
Franklin O. and Caroline 

M. Johnson Professor of  Mechanical Engineer-
ing at Stanford University. He has close ties to 
the AEM department, he was Professor Mahesh’s 
Ph.D. advisor, and continues to collaborate with 
Professors Krishnan Mahesh and Tom Lundgren.  
 Professor Moin’s accomplishments and 
contributions to the fluid dynamics field are  the 
feature article later in the newsletter (see page 11).
 Our undergraduates truly shined this 
spring. One of  our AEM student aircraft design 

teams placed first in the 
“micro class” at the Aero 
Design West competition. 
The other team took elev-
enth place in the “regu-
lar class” aircraft design. 
 Three of  our un-
dergraduates received pres-
tigious scholarships for their 
education. Doug Storey was 
awarded a scholarship from 
the Minnesota Professional 
Engineers Foundation and 
Tom Jakel and Riley Rindt were each selected to receive one 
of  thirty-four Honeywell Innovators scholarships. Last year, 
AEM undergraduate David Hauth was a recipient of  this 
prestigious award as well. The accomplishments of  these 
undergraduates and others are featured in this newsletter. 
 The undergraduate and graduate student popula-
tion continues to grow.  There were 322 AEM undergradu-
ates and 91 graduate students in Fall 2007. This reflects 
a growth of  approximately 3% from 2006-2007. 
 A better representation of  the student popula-
tion each year is course enrollment in the first Aerospace 
Engineering course in the sophomore year, AEM 2301 
Mechanics of  Flight. In the 2005-06 academic year 80 
students were enrolled in AEM 2301. The last two years, 
we've had more than 100 students enrolled in AEM 
2301, a 25% increase in student enrollment in two years. 
 It’s exciting to see the renewed increase of  students 
in Aerospace Engineering and it’s an exciting time to be an 
aerospace engineer!
 Providing an outstanding work environment for our 
students, faculty and staff  is a driving passion for me. We com-
pleted renovation of  the previous AEM shop space into gradu-
ate student offices. The room has been furnished with 14 desk 
suites and has enclosed space for teaching assistants to hold of-
fice hours and tutoring sessions.  This spring teaching assistants 
used this new space to work with our undergraduate students.
 In the spring, the University of  Minnesota requested 
funds from the State of  Minnesota to renovate all Akerman Hall 
classrooms as part of  their capital bonding request. The reno-
vations would include upgrading the technology and electrical 
service, energy efficient windows, air conditioning, carpeting, 
painting and new furniture.  Unfortunately, this request was not 
funded. The Department is currently working with the Institute 
of  Technology, Classroom Management and Facilities Man-
agement to see if  funds are available to do these renovations.   
 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. You have contributed to im-
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AEM Undergraduate Program
Academics: Where are we now? 

Our overarching goal is to 
provide an education that 
gives students the ability 
to follow their dreams and 
it’s great to see this start to 
occur before they have even 
graduated... 

Accreditation Underway
Educational Objectives: How are we doing?

There were many activities this year related to our under-
graduate program.  As you can read elsewhere in this issue, our 
students continue to take advantage of  the opportunities outside 
of  the classroom.  In the area of  aircraft design our students 
had great success.  The students competing in the SAE Heavy 
Lift brought home a first place overall in the micro class and 
11th place in the regular division.   Students are involved in 
faculty research in many ways and some expand well beyond 
their initial goals as happened for Troy Wigton and his Unicorn 
aircraft.  Our overarching goal is to provide an education that 
gives students the ability to follow their dreams and it’s great to 
see this start to occur before they have even graduated. 

The Institute of  Technology was visited by an ABET 
evaluation team November 11-13, 
who reviewed all the engineering 
programs in the college.  Our visit 
went extremely well and the prelimi-
nary report on our program listed 
strengths that include the database 
systems that I’ve been developing 
over of  the past eight years.  This 
system provides on-line advising 
and record keeping for the BAEM 
program.  The contributions of  our 
Student and Professional Advisory 
Boards were also noted very posi-
tively and I’d like to take this opportunity to thank all of  you 
for your helpful feedback.  Obtaining feedback is a primary 
component of  the continuous program review process we 
must follow to maintain ABET accreditation.  This process 
also uses surveys such as the senior exit survey.  The results for 
the most recent exit survey are also in this issue.  One of  the 
low points indicated by this survey is the quality of  the lower 
division (freshman and sophomore) advising that is handled by 
centrally by the College.  To address this issue, they have hired 
new staff  and have just decided to adopt our on-line advising 
system to assist students planning their programs.

The ABET report also mentioned a couple of  areas we 
should keep an eye on.  These are both related to the senior 
design course.  This was the last year that the spacecraft design 
course was offered.  As discussed previously, this course was a 
difficult course for the Department to support and our students 
lacked the broad background in space topics required to consider 
all aspects of  spacecraft design.  We have removed this course 
as a degree requirement and now offer a technical elective on 
spacecraft attitude dynamics and control to provide the students 
an opportunity to benefit from our faculty’s expertise in this area.  
As noted in the ABET report, these changes will have to be 

carefully monitored and we will report the feedback we receive 
in future issues of  this newsletter.  The other observation in 
the ABET report noted that our Industrial Professor Jeff  Ham-
mer has been very successful at involving local industry in our 
design course and wondered if  the large number of  projects 
(which include the SAE Heavy Lift mentioned above) offered 
to students was sustainable.  We will have to watch that Prof. 
Hammer does not burn himself  out, because the industrial 
experience he brings as a past Honeywell Fellow is a valuable 
asset to our program.  Professor Hammer is also the faculty 
advisor to the Solar Vehicle Project (www.svp.umn.edu), which 
now that Toyota has picked up sponsorship of  the races, is also 
still going strong.

It’s been a great year for the 
BAEM program and I’d like to 
thank everyone, faculty, staff, 
alumni and students, for your as-
sistance and contributions to the 
success of  our program.

Tom Shield, 
Professor and Director of  

Undergraduate Studies

As required by ABET (www.abet.org), our accreditation 
process must be a continuous process.  We have a program 
review visit every six years and during that period have a two 
year cycle of  internal reviews by the faculty, as shown in the 
accompanying table.  Surveys (of  students and instructors) are 
taken every time courses are given and seniors are surveyed in 
their last semester by both the Department (see the results of  
the most recent one elsewhere in this issue) and the University.  
Our Professional and Student Advisory boards meet every year 
to review program changes and give feedback (the most recent 
Professional Advisory Board findings are also in this issue).  In 
the six year period we conduct alumni and employer surveys to 
measure how well our program objectives are being met by our 
graduates and well as how appropriate they are.  The external 
visitor review involves a one to two day visit by an appropriate 
professional that is shown all aspects of  our program and asked 

to prepare a report on their findings.  As mentioned elsewhere, 
the draft report on our 2007 visit was very positive and this 
report will be officially approved at ABET’s summer board 
meeting.  This section of  our newsletter will be used to keep 
you updated with this process and we would like to thank you 
in advance for your participation in the upcoming surveys.

How does research quail developmental biology and nuclear 
physics prepare one for aerospace engineering?

For Doug Storey, a junior in AEM, it’s all about research 
experience. Storey joined AEM in fall 2007 after receiving a 
bachelor of  science in physics at the University of  Winnipeg 
– he was able to do this through a U Winnipeg-U of  M dual-
degree partnership.

Storey was also recently awarded a scholarship from the 
Minnesota Professional Engineers Foundation. The Foundation 
is a nonprofit corporation of  the Minnesota Society of  Profes-
sional Engineers which funds educational activities and aims to 
encourage students to become engineers.

Being new to the area, Storey says he was grateful for the 
scholarship – both for the financial assistance and the recogni-
tion from MPSE.

“Tuition here is a bit more then I’m used to, so every little 
bit helps,” he explains. “This award also helps to raise my con-
fidence - I’m in a new field, so I was a bit unsure.”

As a senior in high school, Storey learned of  the route 
where he could come to the University of  Minnesota through 
its partnership with the University of  Winnipeg. The dual-degree 
program offers many engineering options, but aerospace engi-
neering has always been his interest, Storey says.

They key for Storey’s drive to research lies in his varied 
research.  Through these endeavors, first using an fMRI to scan 
a quail embryo, and separately  designing and later creating a 
gold-diamond electron detector, Storey has been exposed to 

the trials and tribulations associated with research – and he 
says he likes it.

“The projects all seem very unrelated and they are in ways, 
but they are also experience,” Storey says. “I have research ex-
perience in various different topics, including a strong physics 
background because of  my research at University of  Winnipeg 
and some background in actual engineering from building the 
electron detector.”

Though his area of  
interest in AEM is not set 
in stone – Storey says he is 
fascinated with both fluid 
and solid mechanics as well 
as aerospace systems – 
what is clear is his interest 
in further education. Storey 
plans to continue on to 
graduate school, eventually 
ending up with a Ph.D. and 
likely a career in academia.

AEM junior Doug Storey receives MSPE scholarship

Doug Storey
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AEM Advisory Board Findings from 07-08
The advisory board concurred with major AEM curricula changes

Results of Graduating Senior Exit Surveys

Program Comments
• Congratulations on ABET results and design program 

successes!
• Commend AEM department on 2007 achievements 
• Agree with 2007 overall impressions
• 2007 curriculum changes have been implemented
• Agree with 2007 AEM Compact recommendations
• Strongly recommend that status of  action against previ-

ous year Professional Advisory Board (PAB) recommen-
dation be included on meeting agenda

• No progress shown for 2007 PAB make-up, roles, and 
responsibility recommendations 

• Continue effort to communicate department activities 
with all constituents and raise overall visibility of  depart-
ment in University

• Continue benchmarking department demographics 
against other universities

• Student advisory board seems less engaged this year
• Decrease in faculty involvement
• Internship/Co-Op opportunities seem ad-hoc
• Communication of  entrance criteria and “advertising” 
• What’s next? Need better insight into graduate programs 

opportunities, process, and career planning
• Impressed with research areas new faculty bring to the 

department

• Space plan is impressive and has Dean’s approval
• PAB endorses plan 100%
• PAB would like to be involved with fundraising effort

Strategic Planning recommendations
• Recommend evaluating alignment of  strategic plan for 

department growth with available real estate 
• Recommend aligning strategic plan with IT and Univer-

sity level plans
• Recommend identifying stakeholders of  strategic plan
• PAB wants to provide support in strategic plan develop-

ment
• Recommend listing specifics of  accomplishing the 

strategic plan (1 yr action plan) and closure plan (how to 
measure accomplishments)

 Each year we conduct an Exit Survey of  our gradu-
ating seniors. The students are asked to respond to questions 
regarding their overall experiences in the BAEM program, 
both lower and upper division. Respondents are given a range 
from 1 (strongly disagree) to 3 (neutral) to 5 (strongly agree) to 
check off. The responses to the survey are summarized below:

Number of  Surveys: 56

 The percentage of  students who checked either a 4 
or 5 is shown in parentheses.

PREPARATION
 A high percentage of  students agreed that their 
education has prepared them:

•  to apply knowledge of  math, science and engi-
neering fundamentals (84 percent)
•  to design and conduct experiments and to analyze 
and interpret data (79 percent)
•  to design a system, component or process to meet 
desired needs (79 percent)
•  to identify, formulate and solve engineering prob-
lems (79 percent)
•  with a good understanding of  professional and 
ethical responsibilities: (73 percent)

 There were some areas in which students felt not 
as well prepared. The percentages of  4's and 5's were much 
lower when students were asked if  they felt that they were 
well prepared:

•  to communicate effectively in both oral and writ-
ten form: (63 percent)
•  to use modern tools (e.g., CAD) necessary for en-
gineering practice (29 percent), (neutral 23 percent)
•  with an understanding of  the impact of  technol-
ogy on society (50 percent)

 
 Students had the following responses to questions 
about their Lower Division and Liberal Education course-
work:

ADVISING
 Of  all students surveyed, 25 percent agreed that lower 
division academic advising was good, 29 percent remained 
neutral and 29 percent strongly disagreed to the question of  
whether lower division advising prepared them well for upper 
division. Thirty-six percent of  the students felt that their liberal 
education courses gave them an appreciation of  the societal 
context in which engineering is practiced. Students felt that 
the science components (64 percent) and math components 
(65 percent) had prepared them well for their major courses.

EXPERIENCE
 Students were more satisfied regarding:

•     whether computational facilities were available 
for their use (65 percent with 16 percent remaining 

neutral)
• whether instructors were available to discuss 
course related issues outside of  class (75 percent); 
and
•  whether their courses included active learning 
experiences, such as discussion and team work (78 
percent)

 Students were positive about their Upper Division expe-
rience, with 43 percent who thought the upper division academic 
advising was good, and 25 percent remaining neutral. The major-
ity of  the students felt that their education provided them with:

•  a good understanding of  engineering materials (73 
percent)
•  a good understanding of  aerodynamics (84 per-
cent)
•  a good understanding of  aerospace structures (68 
percent)
•  a good understanding of  aerospace propulsion 
systems (78 percent)
•  a good understanding of  atmospheric flight me-
chanics (84 percent)
•  a good understanding of  orbital mechanics and 
space flight (79 percent)
•  a good understanding of  flight dynamics and 
control (73 percent)

 
AND THE REST...
 The balance of  the survey asked the students to 
respond to:

•  whether they felt the design experiences provided 
throughout the BAEM curriculum were good: 67 
percent responded positively while 18 percent were 
neutral.
•  whether the internship and/or work experience 
enhanced their education; 53 percent responded 
positively while 33 percent remained neutral.
•  whether the quality of  facilities provided were 
good; 23 percent responded positively while 36 
percent remained neutral.
•  whether the quality of  the computational facilities 
provided were good: 39 percent responded posi-
tively and 34 percent remained neutral.
•  whether the senior design courses improved 
their ability to work as part of  a team: 79 percent 
responded positively, while 9 percent remained 
neutral.
•  whether the hands-on laboratory experiences pro-
vided them with a good understanding of  how to 
conduct and design experiments as well as analyze 
and interpret data: 48 percent responded positively.

 Although the majority of  the graduating seniors 
were generally satisfied with their educational experiences in 
the BAEM program, there are clearly areas that need im-
provement. These areas will be addressed by the AEM faculty.

Department Head Continued...
proving the department in many ways including undergraduate 
and graduate scholarships and fellowships, endowed professor-
ships,  renovation of  the undergraduate and graduate lounges 
and graduate offices, departmental series and much more. The 
faculty, staff  and students are truly honored by your support. 

I look forward to starting the new academic in Fall 2008.

Regards, Gary Balas
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Ryan Elliott awarded 5-year NSF CAREER grant Ellad Tadmor and the Quasicontinuum Method
Ryan Elliott, an Assistant Professor in the Department 

of  Aerospace Engineering and Mechanics (AEM), has been 
awarded a 5-year National Science Foundation (NSF) Faculty 

Early Career Devel-
opment (CAREER) 
grant to develop new 
tools for the identi-
fication of  “active 
materials” that could 
be incorporated into 
a new generation of  
sensors and actua-
tors. The grant is part 
of  Program Manager 
Dr. Shih-Chi Liu’s 
“Sensor Innovation 
and Systems” pro-

gram in the NSF Directorate for Engineering under the Division 
of  Civil, Mechanical, and Manufacturing Innovation (CMMI).

NSF established the CAREER program, its most presti-
gious award for junior faculty members, in 1994 in recognition 
of  the critical roles played by faculty members in integrating 
research and education, and in fostering the natural connec-
tions between the processes of  learning and discovery. This 
premier program emphasizes the importance the NSF places 
on the early development of  academic careers dedicated to 
stimulating the discovery process in which the excitement of  
research is enhanced by inspired teaching and enthusiastic 
learning.

Education and a commitment to advanced research is at the 
core of  AEM’s mission, and Professor Elliott looks to further 
that mission through his research on active materials. Active 
materials, like the shape memory alloys used to make vascular 
stents, are playing an ever-increasing role in the design of  new 
sensors, actuators, and “smart” structures. Elliott’s research 
seeks to model new sensor materials and to systematically map 
out their active behavior.

“I’m excited and honored to receive an NSF CAREER 
grant,” Elliott said.  “The research supported by this grant will 
study the basic mechanisms that give shape memory alloys the 
ability to remember their shape.  I believe that the computational 
methods I plan to develop will provide a fresh perspective on 
the fundamental principles governing the behavior of  active 
materials.”

In addition to the creation of  new modeling and computa-
tional methodologies, Elliott’s NSF-funded research will provide 
individual training for graduate and undergraduate students and 
will incorporate research results into the courses he teaches at 
The University of  Minnesota.

Elliott will create a website that will make the results of  
his work broadly accessible and will encourage the development 
of  new interactions and collaborations between his and other 
research groups interested in similar problems.

A Q&A with Professor Elliott

What type of  research do you do?
My work attempts to model shape-memory materials and 

fundamentally understand why they exhibit their surprising and 
unusual behavior. I am doing this by starting at the smallest scale and 
studying the atomistic interactions. I want to see if  we can develop 
models that will accurately predict this type of  behavior. If  so, we 
could come up with new materials that have better properties in 
this way. I’ve been exploring a number of  different ways to do this, 
work that’s a continuation of  my Ph.D. thesis. The techniques I’m 
studying – which I call branch-following and bifurcation (BFB) 
methods – allow you to efficiently explore how a first principles 
material model reacts to changes in temperature or some other 
stimulus. It’s a nice, systematic way to determine the behavior of  
different materials. The difficulty, of  course, is trying to understand 
the materials and build in enough fundamental physics to the model 
so you can get accurate behavior predictions.

Do you have an example of  an unusual application of  shape-memory 
materials on a current technology?

Every year a large number of  people visit the repair shop 
to have a rattle in their car fixed. It’s been suggested that the 
amount of  time and money you need to spend for the auto 
mechanics to take your car apart, find, and then tighten the 
loose bolt could be reduced significantly by the use of  shape 
memory materials.  The idea is to use a shape-memory alloy 
washer on the bolts that hold the car’s components together and 
to connect it to electrical leads so that if  the nut starts rattling, 
it can be detected.  Then, that particular shape memory washer 
can be heated up so that it expands to automatically tighten the 
bolt. This could be done without ever having to disassemble 
any part of  the car.

What initially excited you about this field?
The first thing is the unusual behavior of  these materials. 

The examples that you can show, the demonstrations you can 
do are really intriguing. For instance, if  you have a piece of  this 
material, say a wire, and you wrap it around your finger, it forms 
a spring shape, as would steel. But if  you drop this spiraled wire 
into a hot cup of  water, it will actually straighten out, like before 
you deformed it initially. It is a very unintuitive thing; it is not 
something we encounter in our day-to-day lives. I definitely 
want to understand why it is going on and how it happens, all in 
terms of  basic principles of  physics. Once I have a good idea, 
I can build a material model based on that idea.

What does the future hold for you in terms of  research?
In the immediate future, I am going to be continuing the de-

velopment and improvement of  my BFB exploration techniques. 
They need to be automated so that we can run large simulations 
without a lot of  user interaction. I will continue modeling materi-
als and working to predict shape memory material behavior. The 
longer-term goal would be to develop a tool that could be made 
available to not only researchers in academia but those in indus-
try. They would use this tool to help understand and design new 
materials for sensor and actuator applications. The modeling tools 
would be able to predict the behavior of  new materials before they 
are built in the lab.

Imagine a city full of  people. If  one is trying to predict the 
average number of  people going down the street at a given time, 
large-scale observation and statistics are quite prudent. But to 
understand the intricacies of  traffic flow, individual motivations 
need to be surveyed and understood. This is somewhat impracti-
cal city-wide. One must wonder if  there is a happy medium or a 
way to bridge the gap between individuals and population flow. 
This is analogous to a common problem in solid mechanics, and 
AEM Professor Ellad Tadmor has developed a theory to address 
it: the Quasicontinuum Method. This method allows for an 
efficient transition from large-scale, or continuum, calcula-
tions to progressively finer calculations until the movement 
of  atoms is being determined. 

The standard engineering practice is to use equations 
derived from continuum mechanics and thermodynamics to 
describe the behavior of  materials and fluids, but this requires 
additional information about the properties of  the material. 
These properties are obtained in an empirical fashion through 
a series of  experiments performed in a lab. 

“This approach works extremely well – everything around 
you is built in this way,” says Tadmor. “But it is limited.”

 If  someone wants to build a new structure, Tadmor 
explains, it may be ideal to design an optimal material for that 
structure or to improve properties of  existing materials. An 
engineer may also want to predict how the properties of  an 
aging material will change over time or to invent new materi-
als with fantastic new properties. These are areas that empirical 
engineering is incapable of  doing in a fundamental, predictive 
way. This is done on a trial-and-error basis.

As an example, imagine that one has a metal and the metal 
has cracks in it. One may want to know under what conditions, 
if  any, the cracks would propagate, and whether a stronger metal 
could be made by intentionally adding small amounts of  other 
materials called “impurities”. 

“If  you were doing a purely continuum, large-scale simula-
tion like people normally do, those properties would be inputs 
into the model, not results,” Tadmor says. “You would have to 
guess some kind of  a rule of  how things break based on your 
experiments or a theory - it cannot really be a predictive model 
in any kind of  fundamental sense.”

 If  one wants to do something fundamental in this example 
one must consider what it means when a crack propagates – 
the atoms near the tip of  the crack move apart dissipating the 
bonds holding them together. To do so, one must follow the 
Newtonian dynamics of  each and every atom in the material, a 
method called “molecular dynamics”.

The problem with this approach, Tadmor says, is that it is sim-
ply not possible to simulate a large enough system for a sufficiently 
long time in this manner; it becomes too expensive. In one cubic 
centimeter of  material, there are approximately 1023 atoms, roughly 
equal to the number of  grains of  sand in the Sahara desert. There 
is presently no computer that can perform a simulation like that. 
The biggest supercomputers can do about a billion atoms – a few 
hundred buckets of  sand – for about a nanosecond. 

“So under that paradigm, you can’t see a big enough pic-
ture for long enough to be useful,” Tadmor says. So how do 
we get around this? On the one hand, we have our engineering 
continuum theories that do a very good job describing most of  
the material except for “interesting” places like crack tips. At the 
other extreme we have molecular dynamics that sees the world 
in terms of  individual atoms. The trick is to connect between 
these two worldviews; this is where the Quasicontinuum Method 
comes in, Tadmor says.

“The Quasicontinuum Method is a technique that lets you 
efficiently move from a continuum calculation far away from 
the crack and then progressively gets finer and finer until you 
are calculating the movement of  atoms at the point of  the 
crack,” he says.

"It’s important to realize though these techniques are in the 
process of  being developed, and that they are receiving a great 
deal of  attention in the US," he says. The Department of  Energy 
recently highlighted multiscale modeling as one of  the most 
important things that they think need to be done right now. 

This fact may be because engineering science is kind of  
at the end of  where it can go in many respects, Tadmor ex-
plains.

“If  you want to go further, you need more fundamental 
science – this is the bottleneck.”

 An example of  where this has real-world implications is 
nuclear fusion.  If  it were possible to construct fusion reac-
tors in an efficient, cost-effective way, that would be a huge 
advancement for mankind. There are lots of  problems with 
it, Tadmor says, and one of  them is that there are not materi-
als out there are able to withstand it. Right now they contain 
it with magnetic fields, but materials just fall apart because of  
the intense radiation. 

“If  it were possible to design a material through multiscale 
models for purposes like this, it would be a great thing,” he says. 
“It’s a process that will take time, getting better along the way. 
This is one of  these areas that have been around for maybe 10 
years, is going strong, and has a lot of  potential.”

Professor Tadmor working with a student

Assistant Professor Ryan S. Elliott
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AEM student designs 'Unicorn' Senior Design students win at Aero Design West
What started as undergraduate research for AEM senior 

Troy Wigton has turned into what he expects will be a lifelong 
hobby, perhaps even a career.

Working for Demoz Gebre-Egziabher, an AEM fac-
ulty member and McKnight Land-grant Professor, Wigton 
researched and fabricated the Unicorn – a Unmanned Aerial 

Vehicle (UAV) that students around the department now use 
as a platform to test avionics.

The plane measures 60 inches in wing span, can be stored in 
and can be launched out of  the back of  a car and autonomously 
photograph the area below.

The project was originally launched to create a UAV capable 
of  photographing traffic, auto accident scenes, and the like for 
state government agencies.

“We were trying to build an airplane that could carry various 
payloads, including cameras so that law enforcement or state 
authorities could use it to replace cameras and other types of  
monitoring equipment,” Gebre-Egziabher says. “The idea here 
was to use this airplane to get all that kinds of  data out in remote 
areas of  the state where the infrastructure for collecting this data 
does not exist and would be expensive to install.”

“If  it becomes widely accepted that we could use small 
airplanes in this way, it could save the state a lot of  money on 
highway infrastructure, upkeep and management.”

Prior to creating the Unicorn, Wigton mostly focused on 
remote-controlled aircraft through RC Group, run out of  the 
American Institute of  Aeronautics and Astronautics student 
chapter in the department. He says flight has always been fas-
cinating and RC planes allowed him to partially fulfill his dream 
of  experiencing controlled flight.

“Flying always interested me – it’s easy to imagine oneself  
as a bird, and to get into RC aircraft flying, I feel like I get to 
be that bird,” Wigton says. “As the pilot, I could control the 
aircraft and get a feel for how it responds to different maneuvers 
and flight conditions, allowing me to validate and improve my 
understanding of  the aircraft as a dynamic system.”

Moving from flight as a hobby to a possible career may 
be an easy move for Wigton – many companies are equipping 
and flight-testing UAVs in a similar fashion to his undergradu-
ate research.

“Companies are building these UAVs to take up a certain 
payload – in my case it was a camera,” Wigton recalls of  the 
project. “Through doing this I’ve learned this kind of  research 
is really what I want to do in my aerospace career.”

After a seventeen-hour ride to Fort Worth, Texas, Seniors 
from the Department of  Aerospace Engineering and Mechan-
ics at the University of  Minnesota began final preparations for 
the Aero Design West, a contest in which dozens of  teams 
from the United States, as well as several from Poland, Mexico 
and Venezuela, designed and fabricated planes with the aim 
to carry as large a mass as possible. One AEM student team 
took first place overall in the “micro class” – their 17 
ounce plane carried approximately twice its weight. 
The “regular class” team took 11th place overall.

The Design West competition serves as a con-
test in which students may synthesize the whole of  
their aerospace engineering and mechanics education 
to produce an aircraft that meets design goals and 
specifications, namely to carry a payload substantial 
when compared to aircraft weight.  Fifty-four teams 
registered for the competition and approximately 35 
showed up, including international teams.

Micro class team member Jordan Stewart stated 
the successful plane design came through many 
compromises.

“Our goal of  the micro class was to successfully carry a 
maximum payload while designing our aircraft to be as small and 
light as possible,” he said. “To effectively do this we needed to 
make careful compromises between eliminating as much weight 
from our design while maintaining structural strength.”

The final aircraft was just over 30 inches tip to tail, with 
a wingspan of  43 inches. It stood about 12 inches from the 
top of  the fuselage to the ground and weighed in at just over 
a pound.

Robert Sechler, Educational Relations Manager for SAE 
International, commended the micro class team for their “out-
standing performance.”

“Several quality schools and teams competed, and to take 
first place is a testament to Minnesota’s skill, ingenuity and 
teamwork - congratulations to the Micro Gophers.”

 The competition served as a culmination of  AEM’s Senior 
Design class series, in which students choose from a number of  
projects in the fall semester of  their senior year, often designing 
an aircraft or fulfilling design objectives related to flight, like 
autonomous refueling, under guidance from industry mentors. 
Students with interest and the right projects can continue to 
AEM’s Senior Design build class, where they further refine 
design and follow through with construction based on that 
design. Some projects, like the SAE Heavy Lift project, may 
end up in competitions.

Industrial Professor Jeff  Hammer noted that the micro 
class team optimized plane design for stability and for the rubric, 
which helped the team win by a large margin. In addition to being 
proud of  his students, Hammer said, he was impressed with their 
design, preparation and the respective aircrafts’ performances. 
The micro class team also took second place for their written 
and oral report on the aircraft. 

In a competition well-known for spectacular crashes, both 
planes from the University held up and returned safely. AEM 
students haven’t always fared so well – pieces of  crashed Heavy 
Lift aircraft from the past are displayed for a bit more than 
nostalgia’s sake for students in AEM’s shop.  

Both UMN SAE Heavy Lift teams were excellent repre-
sentatives of  the Aerospace Engineering and Mechanics, said 

Department Head Gary Balas. He noted the micro class team’s 
experience and members’ past interest in remote-control planes, 
including student Brian Nackerud, who has worked with Profes-
sor Balas for the past two years as a remote-control pilot and has 
designed several planes for our indoor flying research. Professor 
Balas also commended Professor Hammer’s leadership of  the 
design class and as faculty advisor.

“Our success at the SAE Heavy Lift competition is another 
indicator of  the quality of  our undergraduate education in 
aerospace engineering and students,” Balas said. 

Brian Nackerud, who served on the micro class team, 
echoed Balas. 

“My position as a research assistant for Dr. Balas was critical 
in understanding how to go about the duties in the project,” he 
said. “We had an awesome team and everyone did something 
that was needed to win the competition – our teachers must 
have taught us well.”

In addition to participating in the competition, students 
had the opportunity to tour the area, including a Lockheed 
Martin facility where the observed the F-35 joint strike fighter 
production line. 

Scott Wigen, regular class team lead, described the com-
petition as an overall beneficial experience. The team may have 
over-designed the plane, he said, in order to ensure stability. The 
trade-off  was less capacity for cargo.

“My entire team worked really well together and each per-
son brought something positive to the airplane,” he said. “This 
was an extremely challenging project to design and build but 
seeing the airplane perform so well was very gratifying and was 
the real culmination of  our aerospace education.”

To  learn more about Senior Design projects from 2007-2008, please 
visit the class pages at www.aem.umn.edu/courses

The Accreditation Board for Engineering and Technol-
ogy (ABET) selected David K. Holger, Ph.D., as its 2008-2009 

President- Elect at its spring Board 
of  Directors meeting. Holger is 
currently Associate Provost for 
Academic Programs and Dean of  
the Graduate College at Iowa State 
University. He is a three-time AEM 
graduate, receiving his bachelors, 
masters, and doctoral degrees from 
the University of  Minnesota in 1970, 
1971 and 1974, respectively. Holger 
will be installed as president at the 
conclusion of  the 2008 ABET An-
nual Meeting this November. 

The role of  ABET president is a significant honor and 

responsibility, Holger said.
“The engineering profession and engineering education 

are undergoing critical transitions related to a variety of  issues 
including globalization, educational delivery, accountability, 
certification, quality assurance, and the appropriate educational 
level for entry into the profession,” he said. “ABET can and 
must play a crucial facilitative and collaborative leadership role 
in resolving these and other important emerging issues."

He became involved in ABET as a program evaluator for 
the American Institute of  Aeronautics and Astronautics (AIAA).
Dr. Holger joined Iowa State’s Department of  Engineering 
Science and Mechanics in 1974, was promoted to professor in 
1984, and was appointed chairman of  the new Department of  
Aerospace Engineering and Engineering Mechanics in 1990. 
From 1995 through 2004, he served as Associate Dean of  
Engineering with responsibilities for academic programs and 

Alumnus David Holger selected to head ABET

Read more from David Holger on Page 10

David Holger
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Parviz Moin honored with OAA from UniversityTwo AEM students are 'Innovators'
Tom Jakel and Riley Rindt were working on Flight Dynam-

ics homework together when they each got the call. Rindt and 
Jakel, both juniors in the Department of  Aerospace Engineering 
and Mechanics at the University of  Minnesota, had been selected 

to take one 
of  the 34 po-
sitions in the 
Honeywe l l 
Innovators 
program, a 
wo r l d w i d e 
scholarship 
and intern-
ship search.  
The presti-
g ious  pro-
g ram pro -
vides Innova-

tors scholars with 
a summer internship at Honeywell and a sizeable scholarship 
for the following fall semester.

To Jakel, both the scholarship and internship component 
of  the program are significant, though separate in his mind.

“The scholarship itself  means a lot – I’m sure there were 
lots of  highly qualified candidates,” he said. “This indicates that 
my education here really means something, it is validation of  
working hard and of  this [undergraduate] program.”

For his internship, Jakel will be traveling to Albuquerque 
to work on a micro-UAV project. 

“It is a tremendously interesting program, and it’s my first 
practical experience in the industry – it will help me figure out 
whether I will continue on to grad school or join the work 
force.”

Jakel currently works with the Department’s UAV research 
group, for which Gary Balas, AEM Department Head and 
Distinguished McKnight Professor, is an adviser.

“It is outstanding that two of  our undergraduate students, 

Tom Jakel and Riley Rindt, were selected to receive the presti-
gious Honeywell Innovator scholarships,” he said. “Tom and 
Riley are two of  our finest undergraduate students.”

Jakel has previously received the Chester Gaskell Aeronauti-
cal -- Engineering Scholarship and John and Robert McCollum 
Memorial Scholarship, Balas noted.

“Our undergraduates compete successfully against the 
top students in the world as is demonstrated by the award of  
these two Honeywell Innovator scholarships,” Balas said. “I 
appreciate all the effort that Tom and Riley have put into their 
education and I appreciate Honeywell's vision for making these 
scholarships available.”

For Riley Rindt, working in aerospace has been a major 
interest since a kindergarten trip to Cape Canaveral. True to this 
inspiration, Rindt has recently discovered his specific interest - 
gas turbines, a.k.a. jet engines.

Rindt said he will likely go to grad school for this specific 
application.

“In terms of  the scholarship, school just became a little 
more affordable, and the internship will show me if  working 
with turbines is I really want,” he said. “From all aspects, it’s 
going to be great.”

As part of  the program, Rindt will work on-site at Hon-
eywell Engines in Phoenix, Ariz. under the guidance of  John 
Hennessey, Senior Engineering Manager in Honeywell’s Propul-
sion Systems Engineering division.

Rindt will be working as an intern on the Helicopter Project 
Engineering organization, which is responsible for the design, 
development and field support of  gas turbine engines for heli-
copter applications, Hennessey said.

“In addition to the summer project, Riley will be given 
the opportunity to perform assignments of  a general nature 
requiring the use of  and application of  standard engineering 
or scientific methods and tools,” Hennessey said. “He will 
be asked to complete basic engineering/scientific tasks and 
solve clearly defined problems using well-established technical 
methodologies.”

The University of  Minnesota and the Department of  Aero-
space Engineering and Mechanics recently honored Parviz Moin 
with an Outstanding Achievement Award for his work on direct 
numerical simulations and large-eddy simulation of  turbulent 
flows. Moin is an alumnus of  the University (’74) and currently 

serves as Franklin P. and 
Caroline M. Johnson 
Professor of  Mechanical 
Engineering at Stanford 
University. Dr. Moin 
received his Masters and 
doctorate of  philosophy 
from Stanford in 1975 
and 1978, respectively. 
He is also the Director 
of  DOE’s Alliance for 
Strategic Computing 
Center for Integrated 
Turbulence Simulations 
and the Founding Direc-
tor of  Stanford’s new 
Institute for Computa-
tional and Mathematical 
Engineering.

Professor Moin was recognized for his research in direct 
numerical simulation of  turbulence and their application to 
industrial processes. He is the founding director of  the Center 
for Turbulence Research at Stanford and NASA Ames, which 
was established in 1987 as a research consortium between NASA 
and Stanford.

Norbert Peters, Director of  the Institute of  Combustion 
Technology at RWTH Aachen University, remembers one of  
the ways Moin contributed to a fundamental change in the 
understanding of  fluid mechanics in the early ‘80s.

“There were many people who did not believe that tur-
bulence could be studied on the basis of  the Navier-Stokes 
equations,” Peters said. “They would argue that its origin lies 
in molecular dynamics – but the rapid development of  DNS 
in turbulence studies, for which Parviz has Iaid the foundation 
with his pioneering publications in the 80's, have disproved this 

argument and today DNS is a well-established and powerful tool 
in turbulence research.”

Lisa Porter, former associate administrator for Aeronautics 
Research Mission Directorate at NASA, echoed Peters’ senti-
ments.

“Professor Moin is one of  the most well-known and highly 
regarded computational fluid dynamicists in the world,” she said. 
“I knew of  him long before it was my honor to get to know him 
- it is often said that you should never meet your idols because 
there is no better cure for admiration than direct contact. I am 
pleased to report that this was certainly not the case with Parviz. 
My respect and admiration for him continue to grow.”

Dr. Moin is a member of  the National Academy of  Engi-
neering and a Fellow of  the American Physical Society (APS). 
He received the American Institute of  Aeronautics and Astro-
nautics Lawrence Sperry Award in 1986, the NASA Exceptional 
Scientific Achievement Medal in 1985, the American Physical 
Society’s Fluid Dynamics Prize in 1996 and the NASA Outstand-
ing Leadership Medal in 2002. The APS Fluid Dynamics Prize 
is the highest award that the Fluid Dynamics Division of  the 
APS bestows upon its members, and recognizes outstanding 
achievement in fluid dynamics research.

Tom Jakel and Riley Rindt are among 34 students 
worldwide  to become 2008 Honeywell Innovators.

resources. 
Professor Holger recalled his time at AEM fondly and as 

a formative experience.
“My undergraduate and graduate curricular and co-

curricular education as a student in the AEM department and 
IT provided me with the technical, personal, and professional 
foundation that has enabled me to contribute at various levels 
throughout my career,” he said. “The fundamental and special-
ized courses were great, the mentoring was personal and effec-
tive, and the opportunities for leadership development in the 
department, IT, and university allowed me to develop personal 
and organizational skills that continue to serve me well.”

Holger Continued...
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Outreach: an important component of AEM
At its core, AEM is committed to giv-

ing back to the community. With the help of  
faculty, staff, students, industry partners and 
especially alumni, the Department is able to 
offer scholarships to worthy students and to 
host outreach events around the metro on a 
regular basis. 

“Community outreach enriches science 
education and allows students to hear about the 
goings-on at the University and in the Depart-
ment from a very early age and is important 
to the future of  the field and society,” says 
Department Head Gary Balas

Through the work of  the Minnesota Space 
Grant Consortium (MnSGC), which coordi-
nates activities statewide but is housed in the 
Department, dozens of  pre-college students 
and teachers are exposed to the fundamentals 
of  aerospace engineering and mechanics.

James Flaten, associate director of  MnS-
GC, believes that working with students of  
all ages, as well as with their teachers, through 
hands-on activities will get students excited 
about aeronautics and astronautics and prepare 
them for college.

"More and more teachers are realizing 
that aerospace is a great context from which to 
engage students and address a wide range of  
standards.” says Flaten, “Fascination with outer 
space seems to know no bounds."

Last spring, 6th grade students from the 
St. Paul aerospace magnet school Farnsworth 
Elementary paid a visit to Akerman Hall. As 
part of  a fieldtrip to the University, Farnsworth 
students viewed several AEM research labs, 
saw the wind tunnels, sawheard about cur-
rent research and student satellite projects, 
and learned about possible avenues to pursue 
during and after college related to aerospace 
engineering and mechanics.

Jill Wall, Aerospace Coordinator for 
Farnsworth, said it is “essential” that elemen-
tary schools connect with higher education. 
“As an aerospace school, we want to surround 
our students with possibilities for their future,” 
she said. “It is even more important that the 
kids get to the U and see it as a possibility for 
furthering their education-in any field they 
choose.”

In the past year, Professor Flaten along 
with faculty colleagues and AEM students, 
have participated in outreach through State 
Fair displays, departmental tours, and iwork-

shops for pre-college teachers, and visits to 
local schools.

Scholarships and fellowships
As part of  its mission to attract and train 

superior students, AEM depends on scholar-
ships and fellowships. As important as these 
funds and endowments are to integrity of  the 
department, scholarships may play a more 
important role for students. Education has pro-
gressively become more expensive, especially 
over the past decade, and students and their 
parents are feeling the pinch – and AEM is at-
tempting to be responsive to it. With the help 
of  industry partners and alumni, scholarships 
and fellowships are created for graduates and 
undergraduates who show promise and have a 
strong academic background.

One such student, Jill Schmidt, the recipi-
ent of  the 2007-2008 Chester Gaskell Aero-
nautical Engineering Scholarship, expressed 
her sense of  honor at being chosen for the 
award. A junior in AEM, Schmidt says she is 
interested especially interested in solid mechan-
ics and materials.

“This award will help alleviate some of  the 
financial strain of  attending college, and I am 
very grateful to the Gaskell family for making 
this possible,” she says. “I am very excited about 
my future as an engineer, and this scholarship 
will bring me one step closer to achieving my 
goals.”

Students "train" to be astronauts 
on a  hovercraft at the IT Fun fair

A  student inspects Nanosat-4 
during an elementary school trip 
to Akerman Hall

Students learn the math behind 
rocket launch trajectories with 
Professor James Flaten

A  student uses a "gyroscope" (bicycle wheel) to change 
direction while on a hovercraft at the State Fair

Undergraduate Troy Wigton and 
Professor Demoz Gebre-Egziabher 
talk about autonomous flight to visit-
ing students

 Dan graduated from AEM in 2007.   After receiving 
offers from General Electric, Cessna, and NAVAIR and he 
started work at NAVAIR, Patuxent River, MD in Sept of  2007.  

 Dan works in the Naval 
Aircraft Performance - Fixed 
Wing group in NAVAIR where 
he is responsible for verifying 
and validating performance of  
all fixed wing aircraft platforms 
for the Navy, Coast Guard, and 
Marines.  Specifically, he is a 
prime supporter of  the P-8A 

Poseidon program, and has also worked performance for the EA-
6B, P-3C, EP-3E, E-6B, F-18EF, and  EA-18G platforms.  His 
engineering group calculates  aircraft performance using 2 DOF 
point mass simulations, with well developed high fidelity databases.  
 These databases are developed by collecting CFD, 
wind tunnel (small and large scale), and flight test data and 
producing an aircraft database for which an aircrafts full ca-
pabilities can be analyzed.  This database is converted into a 
joint mission planning system used by pilots when deployed.  
 Dan personally has written flight manual up-
dates, performed a mishap investigation, and measured the 
capability and envelope of  a developing aircraft system.

Where are they now...
 AEM Alumni Profile

Daniel Forster 
BAEM 2007

 Brian graduated from AEM 1990 with a BS degree. 
He’s been at Lockheed Martin Tactical Defense Systems 
since 1998 and currently works there as a Staff  Engineer.  
 His work there is in Computational Fluid Dynam-
ics in Eagan, Mn using both Finite Element and Compu-
tational Fluid Dynamics Analysis techniques for corporate 
wide programs including, recently VLAR, EQ-36, DDX, 
TA-50 and many other programs.
 Before starting at Lock-
heed Martin, Brian also worked 
for GH Medical, FieldWorks, 
Sick Optic Electronic, and Tran-
scrypt. He served as the Chair-
man of  the American Institute 
of  Aeronautics and Astronau-
tics (AIAA) from 1997-1998.  
 Brian and his wife, Jennifer, reside in Minne-
sota with their three children Alexander, Rachel and Lauren.

Brian VanLear 
BAEM 1990

We are excited to invite it's distinguished alumni to join 
us at an exclusive AEM tailgating event.  

On Saturday, October 4th, the Gophers Football will 
take on Indiana and we've got a premium tailgating package 
exclusively avaialble to our alumni.  

For only $50 you and a guest will receive two alumni 
tickets to the game, parking, door to door shuttle service, and 
two tickets to the tailgating buffet.  Grand total value of  this 
package is approixmately $140.  

Space is limited!  Call and reserve your place on the list 
today!  

Call Emily Peterson at 612-626-8256.

Can't make this one?  Watch for more information in the 
mail about our Homecoming Event!

AEM Tailgating -- Join us!
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Undergraduate graduation reception

The graduation reception gave 2007-2008 graduates an 
opportunity to have their parents meet faculty and display 
their work. Congratulations, graduates, and good luck in 
the future! 

Congratulations 2007-2008 Graduates!

Aerospace Engineering 
and Mechanics B.S.

Jonathan Anderson
Michael Asp
Ejvin Berry
Matthew Blake
Jason Burbach
Aziatun Burich        
Mathew Burich
Monica Christiansen
Alexander Cunov
Bryce Engen
Brian Evans
Mark Fjosne
Christopher Gables
Alan Gilb
Matthew Gildner
Ryan Hagness
Jeromie Hamann
Dustin Johnson
William Joynes
Matthew Kenitzer
Steven Lang
Alexander Messer

Michael Miller
Hamid Mokhtarzadeh
Michael Molenaar
Zane Nitzkorski
Luke Santo
Masao Shimada  
John Smude   
Derek Steffes
Lindsey Wacker
Ryan Way
Scott Wigen
Megan Williams
Rachael Winiecki
Sobhi Youssef

Samuel Zarovy

Aerospace Engineering 
and Mechanics M.S.
       
Matthew Gmach
Nikhil Godbole
Venkata Guthikonda
Michael Moselle
Rohit Pandita
David Peterson
Anurag Singh

Mir Takyar

Aerospace Engineering 
and Mechanics Ph.D.

Vibhor Bageshwar
Ryan Gosse
William Hambleton
Yucheng Hou
Pradeep Salapakkam
Tian Wan
Zhiyong Zhang
 

May 9, 2008
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The department of  Aerospace Engineering and Mechanics partnered with University Relations to display a banner over the 
hangar entrance in May.  It will remain displayed outside of  Akerman Hall until the end of  September to welcome students 
back to campus.


