Edmund T. Pratt Jr. School of Engineering at Duke University 2008-2009

_Uuken

Fon ot

Engineering Design'&m
Meets Civic Engagement -

)

Think Gotham City /

Micro-Blownu@rmation Tele%cope

Hands-on Learning for the Real World
New Central Machine Shop Opens

www.pratt.duke.edu | www.dukengineer.pratt.duke.edu



http://www.pratt.duke.edu
http://www.dukengineer.pratt.duke.edu

Pictures from E-Oktoberfest 2008 courtesy of Eric Mansfield, The Chronicle




- m———————————

Edmund T. Pratt Jr. School of Engineering at Duke University 2008-2009

Senior Editor
Varun Gokarn

Associate Editors
Neel Vadoothker

Karen Schroeder
Lily Harris
Anna Brown

DukEnEgineer Writers
mily Poplawski
Henry Hwang

Tanya Mitropoulos
Emma Rovit

Jimmy Zhang

Katrina Wisdom
Patrick Ye

Joanna Gross

Jarey Wang

Jimmy Kim
Francesco LaRocca
Matt Wander

Ankit Prasad

lvan Wang

Ashleigh Swingler
James Heller

Emtiaz Hassan

Consulting Editor
Richard Merritt

Designer
Lacey Chylack
phasefivecreative,inc

2

dukengineer

Pratt Welcomes a New Dean

letters

4
5
6

From the Senior Editors
From the ESG President
From the Dean

features
8

12
14
16
18
20

COVER: DukeEngage

Engineering World Health

Engineers Without Borders

EWB: Freshman Perspective
Rebuilding From Ruins

Computer Engineers Tackle Education

education

22
24

26
30
34
38

40
42

The Energy Challenge
Actually, It Is Rocket Science

BME: Acoustic Radiation Force Impulse
ECE: Gotham City: Micro-Blog

MEMS: Aerospace: Wings in Flight

CEE: Useful Energy

New Machine Shop
Duke Smart Home

clubs

44 Society of Women Engineers

summer stories

47 Building Bridges in Bolivia

48 Repairing Medical Equipment in
Tanzania

49 Working on the Orion Project

50 Life as a Rock Star

51 Internship at Stryker Instruments
52 From the E-quad to K-Ville

profile

53 Alumni: John Oxaal ‘76

alumni news

54 Class Notes
58 In Memory

development

60 Letter from the EAC President
61 Letter from Development

62 Annual Fund Statistics

64 Honor Roll

This is NOT a joke.

www.pratt.duke.edu



http://www.pratt.duke.edu

Katsouleas Welcomed as New Dean of Pratt

“I feel inspired about my career
choice...I really believe that these
students are going to change the
world,” said Tom Katsouleas,
Ph.D., the newly appointed Dean
of Duke’s Pratt School of
Engineering. He comes to Duke
fresh from sunny southern
California, having formerly served
as Vice Provost for Informational
Services at USC's Viterbi School of
Engineering.

According to Dean April
Brown, Senior Associate Dean of
Research and Professor in Electrical
and Computer Engineering who
chaired the dean search committee,
Duke found in Katsouleas a great
leader with an extensive academic
background. Katsouleas holds a
B.S. and a Ph.D. in Physics from
the University of California at Los
Angeles (UCLA) and has research
experience focused on plasma
physics. He also has an outstand-
ing teaching record — he received
“the highest student assessment of
teaching in [electrophysics},” Dean
Brown says with pride.
Academically, Dean Katsouleas has
“moved up the ranks,” Brown said,
and is well prepared for his posi-
tion presiding over Duke’s
Engineering School.

Dean Katsouleas seems to be
settling well into his new niche.
He admitted, with a smile, “maybe
I read too much Hansel and Gretel
as a kid...the woods kind of
spooked me a little birt at first.”
But now, he said, he appreciates
the North Carolina greenery, and the commute “on a two lane
country road with green trees on both sides,” is a sure relief
from the rush hour traffic and smog of Los Angeles.

Dean Katsouleas has one particular reason to be sufficient-
ly relieved about his relocation—since receiving his education

engineer
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| feel inspired about
my career choice. ..
| really believe that
[these] students
are going to change
the world.

Tom Katsouleas
Dean of the Pratt School of Engineering,
Duke University.

at UCLA and holding positions as Vice
Provost and professor at USC, Katsouleas has
found himself in the middle of the notorious
UCLA/USC schism: “I was a man without a
country,” he jokes, “[I had} split loyalties.”
Suffice to say, he has been warned not to
entertain any fancies about working for our
neighboring UNC Tar Heels.

As for his family, who arrived a few
weeks after he did, Katsouleas’s wife and
two children seem to be making the transi-
tion well, he said. “I took them to the
beach, and I asked my two kids “What do
you like better, North Carolina Beaches or
southern California beaches?’ And they said,
‘We like North Carolina beaches daddy!
The water [here} is warm!™”

Katsouleas shared how thrilled he is to
be Dean of Pratt, saying, “The talent, the
resources, and the people here are just
incredible.” And these are not the only
impressive aspects of Pratt—Katsouleas
notices a profound sense of social conscious-
ness within Duke in general, an impression
that can probably be attributed to the ener-
gy put towards programs like DukEngage
and the Home Depot Smart Home. And
an interesting fact: Duke students, as
Katsouleas noted, “are the largest supplier
to “Teach For America,” an organization
that aims to provide underprivileged chil-
dren with educational opportunities. It just
goes to show that “the students here are not
only talented, but committed to making
this a better world,” he concluded.

Already, Katsouleas has set forth a series
of priorities to take Pratt, already a promi-
nent engineering school, “to the next level.”
One such priority involves increasing dis-
tance learning opportunities by making the
Master’s program more widely accessible.
Another has to do with focusing on the National Academy
Of Engineers’ 14 “Grand Challenges,” a set of truly grand
goals that include reverse-engineering the human brain, car-
bon sequestration, and enhancing the tools of scientific dis-
covery. Such feats require much more cthan new technology—




they necessitate collaborations between multiple sects of
academia. Katsouleas reasoned, “What better place to
bridge the gap between the disciplines than Duke,
where the surrounding disciplines are so strong.” He
also referred to the “breadth and depth” that he hopes
Pratt will instill in its engineers; that is, the breadch of
knowledge that results from a widely explored, well-
rounded undergraduate education to supplement the in-
depth engineering skills earned
by later studies and degrees.
Another way to increase the
“breadth” of engineers, he posit-
ed, might be to encourage more
engineers to study abroad.

After all, gaining a more broad
perspective of different cultures would greatly benefit
the twenty-first century engineer. “With the flattening
world,” he said, “we need in this nation for our top engi-
neering schools to prepare our students to be the leaders
and innovators of the global workforce.”

Dean Glass, Senior Associate Dean for Education,
Faculty Director for the Engineering Management
Program, and Hogg Family Endowed Chair of
Engineering Entrepreneurship, expressed that having a
new dean like Katsouleas—who has experience at anoth-
er highly ranked university—will infuse Pract with fresh
perspectives. Someone from outside of Duke, he says,
can say, “T've seen it done a different way...I'm not wed
to the ways we've been doing it here in Pratt, so let’s
find the best way to do it.” So although Katsouleas’s
colleagues are still acquainting him wich the relation-
ships and traditions of Pratt, Glass can already see that
the benefits tremendously outweigh the challenges of
having a new dean come in from outside the school.

The rest of the Pratt family has also welcomed him
with open arms. His co-workers describe him as charis-
matic, personable, and fun to be with. Dean Franzoni,
Associate Dean for Undergraduate Education, recalled
how Katsouleas was able to connect well with the facul-
ty early on due to his eager participation in a variety of
functions such as a faculty retreat, a dinner at the Home
Depot Smart Home, and a faculty-family barbeque
before one of the Duke football games. Franzoni also
remembered distinctly one of the first times she met
Katsouleas: as one of the members of a Duke recruiting
road trip out to California last spring, Franzoni asked

welcome

Katsouleas, who had recently been appointed the new
Dean of Pratt, for a tour of the USC campus where he
was still working. “Not only did he say yes,” Franzoni
said, “he responded ‘sure, you can stay at my house.””
Bing Feng, who has followed the dean from USC to
Duke in order to finish up her Ph.D. under his guidance,
has worked with Katsouleas for four years. She knows him
better than most Blue Devils, and her high opinion of him

“What better place to [bridge the gap between the
disciplines] than Duke, where the surrounding
disciplines are So Strong.” tom katsouleas

goes to show that the impressions of Katsouleas thus far
have been spot-on. She shared that “he is very passionate
about his work, his research, and also teaching...and he
definitely cares about his students very much.” Feng
recalled the times back at USC when Katsouleas would
invite his Ph.D. students to go bowling, mini-golfing, or
to his house to watch football games.

Katsouleas, rumored to have a special knack for
cooking and barbeque, has recently taken up flying les-
sons here in North Carolina. Katsouleas also loves to
water ski—a detail that one lucky student who worked
at the Engineering Phone-a-thon found out first-hand
after Katsouleas invited him to go water-skiing with
him and his family.

Overall, what is most striking about ‘Dean K, as he
sometimes signs his e-mails, has to be his genuine inter-
est in the welfare of the students, his ability to connect
well with people, and his experience being a leader, as
well as the excitement with which he has committed
himself to his new position. Even those who have not
had the chance to meet him personally recognize Dean
Katsouleas’s friendliness. Upon being asked about his
impression of the new Pratt Dean, one freshman said
without hesitation, “He’s always smiling!”

Katrina Wisdom is a freshman majoring in Mechanical
Engineering. She plans to pursue a career in aerospace
engineering. Thanks to Dean Katsouleas, Dean Franzoni,
Dean Brown, Dean Glass, and Ph.D. Student Bing Feng for
their contributions to this profile.
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DukEngineer Editors: (clockwise from top left) Neel Vadoothker,

It has been a tremendous pleasure to put together the 2008-
2009 issue of the DukEngineer. Our aim has always been to
provide an in-depth look at our diverse, engaged and innova-
tive engineering community. This year is no exception. As
Pratt has undergone a remarkable expansion and evolution in
the past few years, we wanted to showcase the exciting new
opportunities available to our students, the groundbreaking
research of our world-class faculty, and most importantly the
ways that members of our community seeks to make a differ-
ence in the broader world.

In the current issue, we include an interesting and exten-
sive profile of our new Dean, Professor Thomas Katsouleas.
He speaks about why he chose to come to Duke, what he
loves about North Carolina and his vision for Pratt in the
coming years. We highlight two new initiatives, the
Aerospace Engineering Certificate program and the Certificate
in Energy and the Environment program. Both endeavors
broaden the scope of interdisciplinary scholarship for Pratt
undergraduates in critical fields such as transportation, energy
infrastructure and global climate change. In addition to
expanded academic offerings, Pratt has expanded physically
and we profile a new machine shop opening on Coal Pile
Drive that is targeted at students engaged in design projects
and extracurricular programs.

As always, we continue to cover the cutting-edge research

Karen Schroeder, Varun Gokarn, Anna Brown, Lily Harris ¢ . faculey and graduate students. We profile Dr. Romit
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Roy Choudhury’s work on his Micro-Blog application, a
method of using information from cell phone sensors to locate and deliver services to people no
matter where they are. In the field of Civil and Environmental Engineering, we showcase Dr.
Jeffrey Scruggs research on harnessing energy from vibrations within engineering structures.

As Duke University formally launched the DukeEngage program this past year, offering fund-
ing and resources for students to pursue service learning anywhere in the world, we chronicle how
Pratt students are putting their engineering skills to test in the field. Our cover story highlights
how DukeEngage has broadened the scope and impact of existing service opportunities with_
Engineers Without Borders and Engineering World Health. We include short profiles of students
that spent their summers fixing medical equipment in Tanzania and assessing water quality in
Latin America. Finally, we bring service back home, following a Pratt student who is introducing
the One Laptop Per Child initiative into Durham elementary school classrooms.

The DukEngineer editing staff and I take great pride in this publication because it reflects the
talent, hard-work and creativity of our student body, administrators and faculty. We would like to
thank our writers who make this magazine possible, and all of the people in the Pratt community
who provide the basis for its content. We would also like to thank our advisor, Richard Merritt,
and Deborah Hill with the Pratt Communications Department, for their patience and invaluable
support. Happy reading,

Varun Gokarn
Senior Editor, DukEngineer Magazine
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The Engineering Student

Government has set an exciting agenda for the 2008-2009 Aacademic year!
We hope to increase the sense of community and overall educational experience
for every Pratt student. This year, we are expanding our social calendar with
events on and off the E-quad and actively including Pratt graduate students,

alumni, and faculty in our activities.

We began the year by streamlining
the process for student groups to “spon-
sor” our E-socials. This sponsorship
draws more students to the E-socials and
increases their awareness of these student
groups. Our calendar includes sponsored
E-Socials nearly every Friday. As always,
faculty and alumni are welcome to par-
ticipate and we hope to see you there.
We also have planned our semi-annual
E-picnic, where hundreds of undergradu-
ates, graduate students, faculty, and
alumni converge upon the new

Engineering Quad to enjoy live music,
North Carolina barbeque, and cama-
raderie. Of course, our highly antici-
pated t-shirts will be better than ever.
ESG has also continued to foster
a partnership with the
Engineering Graduate
Student Council (EGSC) to
\\\ ensure that large-scale
; \ events like the Pratt
Picnic are open to gradu-
ate students, and we
believe that this cooper-
ation is critical in
strengthening the entire
Pratt community.

We organized sev-
eral other exciting
events planned this
past semester, includ-
ing a Beers of the

World event to cele-
brate Oktoberfest. The
event was sponsored by
both the German Club and
Engineers Without Borders,
bringing together the Trinity
and Pract worlds for a

bratwurst and beer fest. We are also
planning exam breakers including food
and drinks for engineers studying on the
E-quad during reading period, and the
first ever E-Kickball tournament, where
each class will compete against each
other in a series of kickball games. In
addition, we hope to hold a large-scale
community service project to update and
reconstruct the playgrounds of local ele-
mentary schools in Durham. Finally, we
have started planning our largest Spring
event, the E-Ball, a prom-like event for
engineers and their dates.

In addition to acting as a conduit
between students and the administra-
tion, ESG also funds and supports vari-
ous engineering related societies, clubs,
and organizations such as Duke
University Motorsports and the Society
of Women Engineers.

All of our announcements and
upcoming events are continually updat-
ed on our website: http://student.groups.
duke.edu/Engineering_Student_Government.

We are working tirelessly to
improve the student experience at Pratt.
If you have any feedback or suggestions
regarding academic issues, program-
ming, or engineering societies/groups,
please do not hesitate to contact us
through our web site. We are tremen-
dously excited about the future, and
with your input and involvement,
we can further strengthen the Pratt
community.

Mary Ellen Koran
President
Engineering Student Government
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SAVE THE DATE:

Dear Friends of the Pratt School,

Having recently made the coast-to-coast transition from the University of Southern
California to Duke with my family, | would like to share with you some of my first
impressions as the new dean and a bit of my vision for the future of the School.

There is nothing like the excitement of the first day of school. For me
this was the new student and new parent welcome. Looking out over the
auditorium of bright and energized freshmen, I was struck by the rich tal-
ents, breadth of interests (from musicians to a NASCAR driver to varsity
basketball and fencing recruits) and diversity (our most diverse class ever)
of the newest faces of Pratt. With more than 35 percent women in the
freshman class and nearly 20 percent women faculty, the Pratt School has a
higher percentage of women engineers than almost any such school in the
country and draws particular strengch from its outstanding women engi-
neers. You can see some examples in the profiles of members of our Society
of Women Engineers in this issue.

Another strong impression from my first month at Duke was an
evening with the students of the Duke Smart Home, the world’s first
LEEDS Platinum rated dormitory. The Home and the ongoing research
projects in it are a reflection of Duke engineers’ commitment to developing
sustainable technologies. That this was begun by students underscores the
strong sense of social consciousness that is a trademark of our students.
Complementing the sustainable technologies programs and out-of-class-
room learning in the Smart Home are new curricular programs with the
Nicholas School for the Environment, including a certificate option in
Energy and the Environment described in this issue and a new $14 mil-
lion research Center for the Environmental Implications of
Nanotechnology funded by the National Science Foundation and the
Environmental Protection Agency. Taken altogether, Duke Engineering’s
leadership in Engineering Green is undeniable.

Earlier in the summer, while many of our students were expanding their
horizons through programs like Engineering World Health, Engineers

<« -+« challenge

March 2 & 3 « 2009

Join a growing number of engineers, scientists, policy makers and scholars
as they pursue solutions to the world’s most pressing problems.

e Summit on the National Academy of Engineering’s Grand Challenges

g 3 [ i
#

Duke University, the
University of Southern
California, and Olin College
would like to invite engi-
neers, scientists, policy
makers and scholars
across the disciplines to
participate in a national
conversation on the
nation’s critical need for
solutions in the areas of
energy and the environ-
ment, medicine, security,
and computation.

Attend the conference or barticipate online at: http://summit-grand-challenges.pratt.duke.edu/




without Borders and DukeEngage (see stories in this issue), I made an
advance trip to campus to visit 65 faculty members and many research stu-
dents in their labs during a two-day period. Although trying to take in the
enormity of the research effort at Pratt was like drinking from a firehose, one
thing that jumped out at me was the commitment across all departments to
engineering health. From mechanical engineers using ultrasound not just to
make images but intensely focused to disrupt cancer cells to electrical engi-
neers using photonic techniques to provide images far finer than any MRI
could ever produce, the range of research was amazing. I had never seen any-
thing like it. My suspicion was confirmed last month when the Chronicle of
Higher Education came out with a new ranking of faculty productivity. It
showed that Duke ranked ‘1 in biomedical engineering in the nation and
had garnered more than twice the research funding of any other school,
including traditional powerhouse Johns Hopkins.

But what makes Duke really special is the faculty’s commitment to
bringing the excitement of their research to the classroom and to students
at all levels. When Professor David Needham asked for faculty to facilitate
groups of three or four freshman as they reverse-engineered a variety of
common devices, 45 faculty immediately volunteered, just to have the
opportunity for close personal interaction with our students. This
year Professor Nan Jokherst opened our state-of-the-art
cleanroom facility in the Fitzpatrck building (called
SMiF) and five undergraduate classes are using the $13
million facility and its research equipment for their
lab projects. I would not be surprised to see some of
these students ‘publish their homework!’

With so much excellence in our students and our
faculty, engineering at Duke is already something
special. Our vision is to be an equal peer with the
very best engineering schools in the country in a
broad academic context and to be a model and leader
for engineering education. To this end, we are embrac-
ing an ambitious plan that includes new infrastructure
in support of our hands-on design curriculum (see
story on "Leer renovation), growth of new masters pro-
grams and national leadership on the engineering scene,
such as the National Academy of Engineering’s
Grand Challenges Summit, a national conver-
sation we are hosting March 2-3 in
Durham. http://summit-grand-challenges.
pratt.duke.edu/

I am thrilled to join the Pratt fam-
ily and to be a part of an institution
that is so accomplished and yet one
with so much more that is possible.
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