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New website launched!
We are pleased to announce we have launched

a new MechSE website. It contains more photos

and information about our great department,

allows for easier navigation, and still highlights
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to visit often!
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MechSE professors plan new NSF energy research center

While the MechSE Depart-
ment has several faculty

members involved in new ways
of generating energy, two
MechSE professors are now
making strides toward improv-
ing systems for delivering en-
ergy to end-users. 

Professors Iwona Jasiuk
and Martin Ostoja-Starzewski
are proposing a National 
Science Foundation-supported
industry/university coopera-
tive research center called the Center for Novel
High Voltage/Temperature Materials and 
Structures (HV/TMS), along with researchers
from the University of Denver and Michigan
Technological University. The NSF granted
them funding for their pre-proposal, so they are
now finding additional collaborating partners
before heading to the full proposal stage. 

The center’s primary aim is to find the best
structures, materials, and methods for replacing
the nation’s system of electrical power lines.

“The demands for electricity are increasing
by businesses and residential consumers alike,
and the current power lines are becoming inad-
equate to meet these demands,” Jasiuk said.
“There is an urgent need to transport more
electrical power more efficiently.” 

The combination of aging lines and out-
dated technology has resulted in significant en-
ergy losses in the electricity sent through most
current power lines. Another problem is that
the current all-metal, high-voltage conductor
materials suffer from line sag, which becomes a
safety hazard, particularly in high winds and
other inclement weather.

“We are looking for companies to join us in
this effort,” Ostoja-Starzewski said. “We’re looking
for not only companies in the power industry from
various states and other countries, but actually for
aerospace companies, too. Strong similarities exist
between the power industry and the aerospace 
industry’s materials and structures.”

Member companies from industry will join
universities, federal laboratories, and the NSF in a
four-pronged approach to creating the HV/TMS
Center. The initial research goals are being defined
now and at a planning meeting in early December
2012. Further goals will be defined by what the
center’s industry members identify as vital prob-
lems the center’s research can solve.

For an annual membership fee of about
$40,000, companies will not only gain full access to
all of the research done by the center, but they
will help determine what research projects are 
undertaken. Annual conferences will provide the
forum for presentation of research findings and
will give an opportunity for interactions between
industrial members and university researchers.  

“The needs in a given sector are identified
by a number of companies,” Ostoja-Starzewski
said. “The research portfolio is shaped and the
direction of the research is aligned with their
needs and financially subsidized by the NSF.”

The planned HV/TMS Center has gained 
interest from several U.S. corporations. Jasiuk
and Ostoja-Starzewski expect several more
companies to step forward before the Decem-
ber planning meeting, and that even more will
join before the final proposal to the NSF is 
delivered in March 2013. Interested companies,
faculty, and students may contact Iwona 
Jasiuk at ijasiuk@illinois.edu or Martin 
Ostoja-Starzewski at martinos@illinois.edu
for more information.

Top: MechSE professors Iwona Jasiuk

and Martin Ostoja-Starzewski. Inset:

The wire strands inside power cables

are some of the proposed HV/TMS

Center’s primary research concerns.
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Dr. Emad Jassim, MechSE’s director
of undergraduate programs, to begin
the process of adding the project 
into the Spring 2012 ME 470 course.  
Jassim obtained Shell Oil Company
sponsorship to fund the project. 
Next, Long recruited a team of stu-
dents who all agreed to work beyond
graduation, if need be, to make the
pump a success.

In designing their pump, the team
aimed to meet or exceed perform-
ance characteristics advertised for
KickStart’s Super MoneyMaker, but
they declined having one sent to
them so that it would not influence
their own design. The team consulted
with BB2C’s engineers in Cambodia to
learn about locally available material
and received additional advice from
groups in Wisconsin, Washington,

Australia, and the United Kingdom.
The final design called for a single-
cylinder pump, an innovation which
differs from the double-cylinder
Super MoneyMaker and cuts down on
materials, reducing both cost and
weight.

“I told them, ‘Please try some-
thing different,’ and that’s what they
did,” Shirk said. “And what they 
came up with weighs 10 times less
and meets all the standards of the 
KickStart pump.”

By June, the team had built two
prototypes; Berg and Long took the
second one on an 8,670-mile trip to
Cambodia to help BB2C’s in-country
team build a version using local mate-
rials and field test it. Once there, the
team encountered a few challenges,
including some that required hard

work, like lugging the pump up a
spiral staircase or threading hoses
over balconies, and others demand-
ing “creative design work,” accord-
ing to Berg’s account of the trip at
www.apumpforcambodia.word-
press.com.

These complications created 
opportunities for the Illinois and
Cambodian teams to learn from 
one another. Cambodian engineers
taught Illinois engineers how to
weld a bolt to the end of an un-
threaded rod, while Long demon-
strated to BB2C’s engineering staff
how to use a die and handle to
thread the other end.

“This kind of international ex-
change is what makes these projects
so rewarding,” Berg wrote on the
blog. “Taking an idea formed in

Top: Ian Berg explored Angkor Wat, the

largest Hindu temple complex in the world.

Left: Ian Berg and Kenny Long work with

Cambodian engineers on implementing the

design team’s water pump.

Brooklyn, a staff of insightful, 
driven young men and women in
Cambodia…engineers in Illinois…
advice from Wisconsin, Washington,
Australia, the UK, and several other
places…and turning it into a work-
able solution to solve a very real
problem for Cambodian farmers.”

After a successful build and test
in Cambodia, Berg and Long returned
to Illinois in early July. Shirk re-
ported a week later that Cambodian
engineers had built two more proto-
types and were preparing to begin
long-term field testing of the system
that she dubbed The RUDI Pump
after her adoptive Cambodian son.

“Cambodia gave my son Rudi to
me, the source of my joy,” Shirk said.
“We now give The RUDI pump back
to Cambodia. May it be a source of
life.”

“THIS KIND OF INTERNATIONAL EXCHANGE IS WHAT MAKES THESE PROJECTS SO REWARDING. TAKING AN IDEA FORMED IN BROOKLYN, A STAFF OF INSIGHTFUL, DRIVEN YOUNG

MEN ANDWOMEN IN CAMBODIA…ENGINEERS IN ILLINOIS…ADVICE FROMWISCONSIN, WASHINGTON, AUSTRALIA, THE UK, AND SEVERAL OTHER PLACES…AND TURNING IT

INTO AWORKABLE SOLUTION TO SOLVE A VERY REAL PROBLEM FOR CAMBODIAN FARMERS.”

–IAN BERG

6 Spring 2013

The Senior Design team that developed the water pump for Cambodia consisted of (from

left): Bryce Austell, Ian Berg, Anthony Cerqua, Joe Colmone, and Kenny Long.

In Cambodia, one of the poorest na-
tions in Asia, farmers need a way to

irrigate their fields during dry
months, when the water table sinks
to seven meters below the surface. A
simple water pump could offer a solu-
tion, opening the way for a significant
increase in the nation’s agricultural
productivity and profitability. That
pump would need to be inexpensive
both to produce and to operate. More
importantly, it would need to be sus-
tainable.

“The farmers in the two
provinces we work in now make be-
tween 43 and 54 cents a day,” said
Paula Shirk, founder of the U.S. non-
profit Brooklyn Bridge to Cambodia
(BB2C), which worked with students
from MechSE to develop an afford-
able pump for rural farmers. “If the
farmers buy these pumps, and they
break down, those farmers won’t
eat.”

Add to that challenge the require-
ments that the pump be highly
portable and durable, easy to use in a
wide range of environments, and sim-
ple enough that Cambodian farmers
can set it up and fix it without tools
or special training. All that, and local
labor would need to be able to manu-
facture it with local materials and sell
it for $50 or less.

That might sound like a tall order,
but five undergraduates volunteered
for the challenge as their senior de-
sign project in ME 470. From January
to May 2012, Bryce Austell (BSME
‘12), Ian Berg (BSEM ‘12), Anthony

Cerqua (BSEM ‘12), and Joe Colmone
(BSME ‘12), along with Kenny Long
(BS MatSE and MCB ‘12), designed and
assembled a prototype pump to fit
the order. Long and Berg traveled to
Cambodia in June 2012 to help local
engineers build a prototype using
local materials and test it in real-
world conditions.

Cheap, reliable irrigation during
the five-month dry period of the
monsoon cycle would allow farmers
to cultivate vegetables either for sub-
sistence or to generate income. Not
only would year-round agriculture
create economic opportunity, it
would allow for crop rotation, help-
ing nourish the soil that constant rice
production has depleted of nutrients.

A treadle-operated pump called
the Super MoneyMaker, successfully

used by the nonprofit KickStart in
Africa, has shown promise in pre-
liminary field tests BB2C conducted
in Cambodia. Farmers were able to
grow vegetables, including pump-
kins, peppers, and marigolds, in the
dry season, but also used pumps
during the rainy season for house-
hold uses like providing water for
laundry, bathing, and flushing toi-
lets.

“For the rural poor to escape
poverty, they must have access to
water,” Shirk said. “And they must
take a part in their own develop-
ment.”

This last part is critical for BB2C,
which sells the pumps instead of
giving them away, so that the farm-
ers see them as an investment. Un-
fortunately, imported from China at

$125 each, the Super MoneyMaker is
too costly for most Cambodian farm-
ers. BB2C sells them for $95, absorb-
ing the $30 difference, but that is an
unsustainable model for the small
nonprofit and even at that price
most farmers cannot afford a pump.
As a result, Shirk has been seeking
help to develop a similarly effective
pump that could be built for less
than $25 in materials.

“BB2C identified the need for es-
sentially a successful, low-cost, sus-
tainably designed pump on their
own, and then they realized that
they didn’t have the expertise to do
it,” Long said.

The New York-based non-profit
reached out to several university
chapters of another nonprofit, Engi-
neers Without Borders (EWB), hop-
ing to get the engineering support it
needed. After talking to Long, then
president of the Illinois EWB chapter,
Shirk chose to work with students at
Illinois, who she called “practical ide-
alists.” Long helped get initial ap-
proval for the project from the
student group’s advisory committee,
but chose a different approach after
talking further with Shirk.

“It became pretty apparent that
[BB2C] wanted a pretty accelerated
timeline,” Long said. “And it just did-
n’t really quite fit with the way that
Engineers Without Borders works.”

Long was a Materials Science 
and Engineering major, but felt
MechSE students would have the
skills he needed, so he reached out to

Senior Design students 
build sustainable pump for Cambodia—and deliver it
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MechSE Endowed
Scholarships
James W. Ashbrook
Scholarship
Julia Huynh
Andrew Jacobs

A. Richard Ayers 
Scholarship
Jacob Haseltine

James and Loretta Bayne
Scholarship
Bruno Abdelnour
Sarah Coady
Anne Goering
Michael Martin
Neeraj Ramachandran

Paul A. and Edna M.
Beckemeyer 
Scholarship
Madison Whitt

Thomas J. Breen and
Gail Schaller Breen
Scholarship
Matthew Carmody
Matthew Piper

Donald E. Carlson 
Scholarship
Arik Avagyan
Kendall Rak

Bei Tse and May Chao
Scholarship
Timothy Garbaciak
Justin Hunter
Karen Lipa

Guy Richard Collins 
Engineering Scholarship
Timothy Chen
Sebastian Guevara
Vincent Hughes
Inwho Hwang
Joshua Kim
Lawrence Kim
Michael Mata
John Meehan
Alec Mori
Jonathon Nord
Abraham Phillips
Daniel Tisza
Thomas Tong
Chashak Tulsyan
Alexander Wendling

Phillip A. Dethloff 
Scholarship
Andrew Bell
Andrew Lee
Cassidy Warning
Scott Zacek

Patrick B. and Janet A.
Flanagan Scholarship
Niket Patel

A. G. Friederich 
Memorial Scholarship
Christopher Moss
Zachary Weiner

C. J. Gauthier 
Mechanical Science and
Engineering Scholarship
Maggie Naden
Adam Rosenbaum

Margaret L. Gongaware
Scholarship 
Anthony Bruno
Quinton Ford
Carl Handley
Scott Kramer
Matthieu Kruyswyk

Al Hallene/Pella 
Corporation Engineer-
ing Scholarship
Marc Deetjen
Alexander Gruebele

Roger and Sandra Heath
Scholarship
Christine Littrell

Henneman Scholarship
Jacob Avery
Christopher Johnson
Zachary Renwick

Miles and Louise Hinsley
Scholarship
Chee Haw Chan
Richard Deering
Prashant Guha
Grant Hallan
Jennifer Lin
Jarrod Martis
Jeffrey Smith
Alex Studnicka
Jason Troutner

Illinois ME Scholarship
Jessica Simpson

Erle E. Johnson 
Scholarship
Michelle Diaz
Harry Rocha

Karl W. Kolb and Arden
M. Kolb-DeBolt 
Scholarship
Gideon Horberg
Kevin Kibler

Arthur W. Lindstrom
Scholarship
Kaleb Collier
Michael Hafeman
Logan Wan
Samuel Zschack

John H. and Billie Jean
Marsh Scholarship
Alexander Smillie

Robert E. Miller 
Scholarship
Drake Hislop
Gregory Wilk

James E. Peters 
Scholarship
Robert Born
Nikhil Kapur

Mark E. Prasse Memorial
Scholarship
Hannah Brown
William Gray

Ben Jay Rosenthal 
Scholarship
Adam Flanders
Daniel Wong
Alex Wu

Sam Sachs Memorial
Scholarship
Michelle Boehm

Kent F. and Carol Ann
Schien Engineering
Scholarship
James Leigh

Fred B. Seely 
Scholarship
Daniel Borup
Ian McNamara
Mustafa Mohamad

George M. and 
Ruth N. Sinclair
Scholarship
Zachary Berent
Eric Hansen
John Leighton

Earl and Althea Smith
Scholarship
Stephen Carrington
Logan Farrell

Soo Family 
Scholarship
Jaclyn Coyle
Ann Zuzuly

Morris Stern 
Scholarship
Michael Holz

Wilbert F. Stoecker
Scholarship
Sonja Brankovic

Charles E. Taylor
Scholarship
Ryan Mott

Thomas-Lain 
Scholarship
Michelle Boehm
Sonja Brankovic
Jaclyn Coyle
Jill Godman
Anne Goering
Grant Hallan
Nikhil Kapur
Neeraj Ramachandran
Jason Troutner

James R. Tucker
Scholarship
Mason Blake
Joanna Bober

Raymond and Birute
Viskanta Scholarship
Marissa Herpfer
Michael Hubner
Kyle Johnston

Eleanor and Eugene
Wesselman 
Scholarship
Alec Uy
Jeffrey Winegar

Steven Kyoon Yun
Memorial Scholarship
Jonathon Ervin
Kathryn Neville

MechSE Annual 
Scholarships

William L. Fourney
Scholarship
Aaron Danielsen
Ben Shields

MechSE Outstanding
Scholarship
Stefan Dao
Austin Herman
Kenneth Swartz

MechSE Alumni
Scholarship
Karthik Arunachalam
Muyun Cai
Xiaoyue Chen
Yuanshan Chen
Zonghe Chua
Shaival Desai
Robert Donahue
Ryan Han
Abhishek Harish
Rohan Khanna
Roy Lee
Boqi Li
Yue Liang
Ting Liao
Ruobing Ma
Amit Madhukar
Donald Magnani
Danielle Malone
Katie McGrew
Max Methling
Mahmoud Mohammed
Nathan Rapp
Avery Rosenbloom
Brendan Ryan
Yichuan Song
Justin Yi Ming Tan
Daniel Whitt
Kaiyuan Zhu

Scholarships

MechSE Corporate 
Scholarships

Anheuser-Busch 
Foundation 
Scholarship
Monica Ngo

Caterpillar 
Scholarship
Rebecca Byrd
Timothy Ewan
Gabriel Gaeta
Charles Orozco
Ryan Ruddell
Alejandro Scholcoff
Albert Xiao

ExxonMobil 
Scholarship
Erik Anderson
Bobby Baer
Elizabeth Bertness
Gail Butler
Eric Eckstrum
Jill Godman
Stuart Herndon
Michael Hutchinson
William Iverson
Rohan Karmarkar
Jessica Simon

Illinois Tool Works
Foundation 
Scholarship
Anthony Cao
Nathan Dostart
Alexander Gui

Kaiser Aluminum
Scholarship
Andrew Goldberg
Christopher Herrera
McKenzie Lavalle
Christopher Sanders
William Smith
Nathan Zimmerer

Parker Hannifin 
Scholarship
Scott Schilling

Shell Oil Company
Scholarship
Alexandra Klieger

Trane U. S. Inc.
Scholarship
Christopher Marry
Athrey Nadhan
Eric Staniszewski

Scholarships are an important way for MechSE to attract top undergraduate stu-
dents from Illinois and around the world. Listed below are MechSE’s scholarship 
recipients for 2012-13. We congratulate these students and would like to express our
thanks to the alumni and friends who made these honors possible.
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Engineering Open House has long
been a spring tradition at the

University of Illinois, and the
MechSE Department is always a
strong participant, featuring many of
the College of Engineering’s most
hands-on and exciting exhibits. Now,
for the past two fall semesters, the
department has started a new tradi-
tion: a fall MechSE Open House tak-
ing place about a month into the new
school year at Mechanical Engineer-
ing Laboratory.

Held on the day of the depart-
ment’s annual Scholarship and Fel-
lowship Banquet, the open house

outs that include information about
the department and how to apply.

Both open houses were very well-
attended and considered very suc-
cessful events, Ferreira said. He notes
that having current students staff the
exhibits and give the tours helps the
new and prospective students envi-
sion how much they could learn over
their next few years.

To find out more about the
MechSE Open House or learn how to
attend the Fall 2013 event, please con-
tact Betsy Powers, MechSE’s student
and alumni relations coordinator, at
epowers2@illinois.edu.

reaches two distinct audiences:
prospective students from area high
schools in the early afternoon and
MechSE freshmen and their families
in the late afternoon. Some of the
high school students come individu-
ally with their parents, while many
others come by the busload, organ-
ized by their school counselors and
science teachers.

“It’s really a wonderful way to
showcase all of the great things about
MechSE for both our new freshmen
and their parents, and for prospective
students,” said Department Head
Placid Ferreira. “And it’s quite re-

markable the way MechSE staff, fac-
ulty, and students come together to
host everyone and give them a true
sense of what the department is all
about.”

Attendees receive a tour of sev-
eral labs and see exhibits that feature
various research areas and student
societies. They also get a first-hand
look at MechSE’s student-built cars,
including the Formula, Baja, and Hy-
brid cars from SAE and the Eco-
Marathon cars. In addition,
prospective students attend a short
formal presentation in the John
Deere Pavilion and take home hand-

Left: Family members were encouraged to

explore several different student-built cars

in Mechanical Engineering Laboratory.

Above: MechSE grad student Miki Takagi

(BSME ’10) spoke with students about the

MNMS Cleanroom, where she is a lab

specialist.

Fall open house
welcomes prospective students and freshmen alike
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electric effects in semiconductors.
“If you think of a phonon travel-

ling through a very confined space,
defects become extremely important
at preventing heat conduction,” 
Azeredo said. “By adding certain kinds
of defects, we reduce the thermal 
conductivity by several orders of 
magnitude while maintaining good
electrical properties.”

The NSF Fellowship funds most of
Azeredo’s research, which focuses on
large-scale and economic manufactur-
ing processes to realize novel nan-
otech products. He spent six months
preparing his fellowship application,
which turned out to be time well-
spent.

Five MechSE students were
awarded the NSF Fellowship, which
provides each student with three
years of financial support, a $30,000
annual stipend—which is expected to
increase by $2,000 next year—and
$12,000 to the institution. The pro-
gram also offers research opportuni-
ties abroad and access to the TeraGrid
supercomputer. 

Brian McGuigan, a master’s stu-
dent, uses his funding to research the
efficiency of solar cells with Professor
Harley Johnson.  

“Grad students with funding are
cheaper to the professors,” said 
Elizabeth Jones, a Ph.D. student in
theoretical and applied mechanics. 
“It gives you more flexibility on what
you want to work on.”

While Jones began some of her ini-
tial design work at the large-scale ma-
chinery manufacturer Caterpillar, she
has since moved on to exploring the
expansion and contraction of electri-
cal conductors (electrodes) in lithium
batteries with MechSE affiliate profes-
sor Nancy Sottos.

Justin Koeln, a master’s student
and the Getaway Special program 
student at National Aeronautics and
Space Administration (NASA), concen-
trates his work on controls research.
He conducts research to improve the

performance and efficiency of 
heating and air conditioning systems
with MechSE professor Andrew 
Alleyne.

Master’s student Eduardo 
Torrealba III’s completion and 
application of his own research to
places outside the laboratory may
have helped him earn his fellowship.

“It is something that started at
my school and I helped with a micro-
hydroelectric project in Honduras. 
I was involved in a group called 
Engineers with a Mission and that
was similar to Engineers Without 
Borders. We put in a hydroelectric
generator and made it generate
light,” Torrealba said. “It was some-
thing I was pretty passionate about,
which is developing technologies that
will have impact abroad.”

Since earning the fellowship, 
Torrealba has shifted his focus to
studying heat transfer improvement
on micro-textured surfaces with 
Professor King.

ASHRAE Fellowship
A fourth-year Ph.D. student, 

Hanfei Tuo said he was fortunate 
to have MechSE research professor
Pega Hrnjak recommend him for 
the American Society of Heating, 
Refrigerating and Air Conditioning
Engineers (ASHRAE) Fellowship 
program. 

Tuo is also student president of
the ASHRAE chapter at Illinois. With
his leadership role, he organizes 
seminars and activities related to
work fields in ASHRAE.

“It is important for students to
get involved with ASHRAE academ-
ics,” Tuo said. “But there are other
students who also get the fellowship
without any titles in ASHRAE in 
student chapters.”

Tuo has already begun to carry 
out his fellowship proposal, which 
focuses on improving the efficiency 
of residential air conditioning systems. 

MechSE Endowed 
Fellowships
Eugene and Lina 
Abraham Fellowship
Joseph Fasl
Lili Feng
Lihan Xu

Pat and Bette 
Calabrese Fellowship
Joseph Fasl
Matthew Fitzgerald
Matthew Williams

Wen Lung Chow 
Fellowship
Megan Kania

George A. Costello 
Memorial Scholarship
Sushil Kumar
John Sanders

Thomas J. and Virginia
Fisher Dolan 
Fellowship
Joseph Fasl
John Sanders

C. J. Gauthier 
Mechanical Science
and Engineering 
Fellowship
Justin Koeln
Young Joon Koh

George B. Grim 
Fellowship
Jangho Choi
Kartik Marwah
Yu Wang

Henry L. Langhaar 
Fellowship
Amanda Jones

Louis J. Larson 
Fellowship
Peter Maginnis

MechSE Alumni 
Teaching Fellowship
Wael Abuzaid
Ali Ashraf
Han Na Cho

Robert E. Miller 
Fellowship
Sarah Mannen

James E. Peters 
Fellowship
Eduardo Torrealba III

Shao Lee Soo 
Fellowship
Jangho Choi
Brian Williams

Stoyke Fellowship
Michael Wineman

H.C. Ting Fellowship
Raymond Essick
Mei Kuen Hsu
Michael Johnston

College of 
Engineering 
Fellowships
Mavis Fellowship
Wylie Ahmed
Vikhram Vilasur 
Swaminathan

Yangmin Xie

Graduate College 
Fellowship Board Block
Grant Funding
Raymond Essick
Matthew Fitzgerald
Mei Kuen Hsu
Michael Johnston
Megan Kania
Kartik Marwah
James Pikul
Matthew Rosenberger
Lihan Xu

SURGE (Support for 
Under-Represented
Groups in Engineering)
Fellowship
Amanda Jones
Sarah Mannen
Eduardo Torrealba III

Roy J. Carver 
Fellowship in 
Engineering
Omkar Lokhande

Yee Memorial Fund 
Fellowship
Lihan Xu

Graduate College 
Fellowships

FMC Educational Fund 
Fellowship
Harinshankar Manikantan

Illinois Distinguished 
Fellowship
Anna Oldani

Corporate-
Sponsored 
Fellowships
Department of Energy 
Fellowship
Jonathan Felts
Neera Jain
James Pikul
Matthew Rosenberger

Sargent and Lundy 
Fellowship
Brian Williams

National Fellowships
ASHRAE (American 
Society of Heating, 
Refrigerating, and 
Air-Conditioning 
Engineers) Fellowship
Hanfei Tuo

NSF’s Integrative-
Graduate and Research
Training Program
(IGERT) Fellowship
Samantha Knoll
Daniel Perlitz
Xin Tang

NSF (National Science 
Foundation) Fellowship
Bruno Azeredo
Elizabeth Jones
Justin Koeln
Brian McGuigan
Eduardo Torrealba III

Fellowships

Fellowships are an important way for MechSE to attract top graduate students
who have achieved success at Illinois or at other top institutions throughout the
world. Listed below are MechSE’s fellowship recipients for 2012-13. We congrat-
ulate these students and would like to express our thanks to the alumni and
friends who made these honors possible.

Department of 
Energy Fellowships

From controlling air conditioning
systems to making smaller power
sources, MechSE grad students are
making real contributions to energy
research. Four students won Depart-
ment of Energy (DoE) Fellowships in
recognition and support of their
work. The DoE grants each fellowship
recipient a stipend of $35,000 a year,
eligibility to receive up to $10,500 to-
ward university fees, and $5,000 a
year for research. 

James Henry Pikul’s research is
among the projects that the DoE
helps fund every year. MechSE pro-
fessor William King and affiliate pro-
fessor Paul Braun envisioned the
day a cell phone charger powers an
entire home. Pikul, a graduate re-
search assistant, said he and the pro-
fessors will probably start by

10 Spring 2013

powering smaller objects, working on
increasing the amount of  energy a
small charger provides to as much as
2,000 times of what it is now. 

“Basically, we create novel
nanoarchitectures (microscopic DNA
structures) to reduce the diffusion
length and active material to get a re-
ally fast transfer of lithium ions and
electrons,” Pikul said. “Therefore, we
get much higher power densities.”

Along with the fellowship, stu-
dents are also invited to attend the
annual DoE meeting, where they meet
other fellowship recipients. Neera
Jain, a graduate research assistant
and DoE fellowship recipient for the
past three years, said her experience
at the meetings across the country
was a much appreciated perk.

“I’ve been an engineer now for 10
years and most of my friends are engi-
neers,” Jain said. “It was eye-opening
to learn about their (students study-

ing other areas of science) perspec-
tive, because the way they look at re-
search is different than the way that
engineers do.”

With advising from Professor
King, fifth-year PhD candidate
Jonathan Robert Felts finds alter-
nate uses for polymer, also used in
hot glue for glue guns, to create a
conductive system and produce elec-
tricity.

“Polymer technology is going to
be very big in the future because it is
lightweight, flexible, and you can do
all the same things you can do with
conductors,” Felts said.

He plans to work on his project
well after funding from the DoE ends.

Another DoE fellowship recipient,
Matthew Rosenberger, has more
time to think about continuing his re-
search post-funding as he enters the
first year of his fellowship. He works
with Professor King to measure heat

flows using bimaterial beams, or
microcantilevers. These beams
bend when heated, so measuring
cantilever bending allows Rosen-
berger to quantify heat flow
through the cantilever.  

“My work aims to optimize the
materials and geometry of bimate-
rial microcantilevers in order to
improve the sensitivity of this
technique,” Rosenberger said.

National Science 
Foundation 
Fellowships

Bruno Azeredo, National Sci-
ence Foundation (NSF) Fellowship
recipient, wants to restore waste
heat from engines ranging from
automobiles to power plants. He
builds high-aspect-ratio silicon
nanostructures to suppress heat
conduction and improve thermo-

MechSE students win fellowships from DoE, NSF, ASHRAE

Fellowship winners (from left): James Henry Pikul, Justin Koeln, Jonathan Robert Felts, Neera Jain, Hanfei Tuo, Brian McGuigan, Eduardo Torrealba III, and Matthew Rosenberger. 
Not pictured: Bruno Azeredo and Elizabeth Jones.
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In order to provide greater em-
ployment opportunities for the

department’s students and to
strengthen ties with industrial part-
ners, MechSE hosted its inaugural
Corporate After-Hours social event
in September 2012. 

Held in Mechanical Engineering
Laboratory, the gathering enabled
MechSE juniors, seniors, and grad
students to meet with corporate
representatives in an informal set-
ting and gain a better understand-
ing of each company and its hiring
needs. Holding the after-hours on
the same day as the Engineering Ca-
reer Services fall career fair allowed

the corporate reps to maximize
their time on campus and ensured
they would get quality time with
MechSE students, who comprise
some of their most valued 
recruits. 

“As one of the top mechanical
engineering programs, it is vital
that we continue to build the
strongest possible relationships
with corporate partners in our in-
dustries,” said MechSE department
head Placid Ferreira. “By working
closely together, there are nothing
but benefits to be found for the 
students, the companies, our 
faculty, and the department.”

In surveys that were collected
after the event, the corporate reps’
overwhelming consensus was that
the event was beneficial and they
would attend again in the future.
Some of the reps requested that
MechSE freshmen and sophomores
be included at future events, parti-
cularly students seeking intern-
ships. 

On the students’ surveys, 

results were similarly positive,
with 100% stating they would 
attend this event in the future.

The department is considering
expanding the event to be held in
both the fall and the spring. For
more information on attending,
companies are encouraged 
to contact Betsy Powers, MechSE’s
student and alumni coordinator, at 
epowers2@illinois.edu. 

MechSE students mix with company reps at Corporate After-Hours

MechSE students
were able to speak
with representatives
from a wide range of
companies at the
Fall 2012 Corporate
After-Hours event,
which was held in
Mechanical Engi-
neering Laboratory.
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Seniors reminisce on academics, friendship, life at Illinois

MechSE seniors Ann Zuzuly and Val Laguna
were in the same small group at Women In

Engineering (WIE) camp in the fall of 2009. They
didn’t become BFFs overnight, but after hanging
around each other via a mutual group of friends
and serving together in numerous professional or-
ganizations, by junior year, they were roommates.
Val calls Ann “My rock; we talk every night about
our day.” Ann’s response? “She’s my rock, too!”

Ann reminisces about meeting Val at WIE
camp their freshman year: “They break you into
groups within your major, so we were in the same
group and did a lot of the same activities. So we
met a lot of the same friends. We didn’t become
friends right away, but freshman year is a lot
about exploring who you are, figuring out who
your friends are. So as freshman year progressed,
we ended up becoming really, really close
friends.”

Part of what began for Ann and Val that first
day through WIE and professional societies in
which they have participated since was a sense of
belonging to a community. Says Val: “I’m really
big about feeling comfortable in the community
that I’m in, and Illinois Engineering has really
provided that for me, which is what makes it so
great. That’s why I get passionate about recruit-
ing. It’s because I’ve had such a good experience; I
have felt so comfortable here that I really want to
show that to people. I really want them to feel
that same thing.”

However, Val’s career at
Illinois hasn’t always
been bright and
sunny. She weath-
ered some

storms when, as a sophomore, she failed two
classes. When she got those bad grades, she re-
members, “I had multiple deans email me and say,
‘Hey, what happened? Are you going to be ok?’”
When she approached the director of the MechSE
undergraduate office in trepidation, expecting the
worst, he asked, “‘What do you think we can do dif-
ferently next semester? What resources are you
going to need to be successful?’ It was all about me
and what I needed.” Val didn’t quit, and when her
grades improved the next semester, she even got
the “Most Improved Student” award. When stu-
dents would ask her how she got the award, she
would say, “You don’t want to know.”

Val claims that what helped her during those
rough times was “the community of support at Illi-
nois. We have this joke that says, ‘When you go to
Illinois Engineering, you go to a small private
school. And if you want to go to a big public school,
cross the street!’ And I feel like that’s really true.
Here in the Engineering Quad, we have our own lit-
tle world.”

Ann agrees: “Illinois has been really great
about preparing me for the future. It’s given me
everything I need in terms of practicing leadership
skills, learning a lot academically, gaining technical
knowledge through design projects and research.
It’s just been a really powerful impact in develop-
ing me as a person.”

Both Val and Ann have participated in numer-
ous student organizations. Val recited a litany of
the roles they have played in numerous engineer-
ing professional societies, both as members and

leaders. Also, both have been Engineering 
Learning Assistants (ELAs) in the iEFX Engineer-
ing 100 course. While Val is lead ELA for MechSE
this year and also leads an Engineering 100 dis-
cussion group, Ann is in charge of all the ELAs
this year. And neither has been afraid to “cross
the street.” Ann played in the band; Val is on the
Illinois Club Tennis Team. 

One of Val’s favorite activities has been being
an Engineering tour guide for prospective 
students, as well as already-admitted students.
“They got in; we really want to impress them,”
Val said. “I’m really passionate about anything
that has to do with recruiting. My experience at
Illinois has been amazing, in a big part because of
the friendships that I’ve made and the communi-
ties that I’ve been able to be a part of.” 

Because of the support they’ve received from
each other and others throughout their careers,
both are set to graduate: Ann in May 2013; Val in
December. What then?

Ann’s ultimate career goal is designing more
energy-efficient buildings. She is currently heav-
ily involved in designing and building Solar De-
cathlon’s Net-Zero Energy House. Not only that,
her senior design project is a net-zero energy de-
sign for MechSE’s building remodel. Of these op-
portunities, she calls them “really, really good
hands-on technical experience that will help me
when I go out into the workforce.”

What does Val want to do when she gradu-
ates? Manufacturing. “My dream job out of col-
lege is to be at a manufacturing site, working on
equipment, being out on the line, steel-toed
shoes, safety glasses, safety vest. I’m okay with all
of that. And that’s actually why I went into me-
chanical engineering.” She relates, “People al-
ways ask me, ‘So, why mechanical engineering?’”
Her response: “I like conveyor belts.”

–Written by Betsy Innes, I-STEM Education
Initiative

“WE HAVE THIS JOKE THAT SAYS,

‘WHEN YOU GO TO ILLINOIS ENGINEERING,

YOU GO TO A SMALL PRIVATE SCHOOL. AND IF YOU

WANT TO GO TO A BIG PUBLIC SCHOOL, CROSS THE

STREET!’ AND I FEEL LIKE THAT’S REALLY TRUE. HERE IN THE

ENGINEERING QUAD, WE HAVE OUR OWN LITTLE WORLD.”

– VAL LAGUNA

Val Laguna

Ann Zuzuly



“IT’S A PHENOMENAL AMOUNT OF TIME, 

ACTUALLY. BUT IT’S A HUGE LEARNING

EXPERIENCE, AND THEY’LL ALL TELL

YOU SO. JUST GOING THROUGH THE

PROCESS OF DESIGNING, BUILDING, AND

COMPETING AN ENGINEERED PRODUCT. “

–MICHAEL PHILPOTT
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“A lot of companies take our stu-
dents when they graduate, because
they know that they know the hands-
on stuff.” He went on to mention
SpaceX, a young company that put up
the first rocket that interfaced with
NASA’s space station, is using engi-
neers mostly from Formula SAE
teams. “Three of the people that were
very much involved with that space
station activity, while we were watch-
ing it on television, I was texting—
they were my students; they were our
students. The team captain last year
joined SpaceX just this summer.”

Senior Zach Weiner is the perfect
example of what four years in SAE
can do for a student. He reports that
as a freshman, “It was very intimi-
dating at first. There was a lot going
on. There were a lot of tools and
equipment I didn’t know how to use.
But it was very good knowing that
everyone on the team was willing to
teach me. I would have never
thought that I would know how to
weld or do something on the lathe.”
Now, three years later, he’s an ex-
pert, and will be teaching a class on
welding for freshmen. What else has
he gotten out of it? “There’s a lot of
teamwork in SAE; it also makes you
deal with problems you wouldn’t
deal with every day. These are new
challenges for many students, and
challenges that you don’t get in any
coursework.” 

– Written by Betsy Innes, I-STEM
Education Initiative

Michael Philpott with students Katie Birkel and

Paul Hummon show off the Baja car's fresh

coat of Illinois mud.

race is still competitive, because
those with the best times in 
autocross race against each other.

Philpott reports that the En-
durance race is not so much about
speed as about surviving—not
breaking down or losing any liquid
or any part of their car. In fact, only
about 50 cars actually finish without
overheating or a chain breaking.
“It’s surprisingly challenging. It’s
quite a distance.”

The other SAE teams have
mostly the same events. However,
instead of Skid Pad, the Baja SAE
(off-road) program, has an event
called the Rock Climb, where cars
climb a very steep surface. The 
Hybrid (a combination electric and
internal combustion), requires an
enormous amount of electrical tech-
nology. The car’s side pods have 300
A123 batteries and a sophisticated
system for charging and monitoring
them. Because the Hybrid is mostly
electric, Professor Phillip Krein
from ECE joins Philpott as joint 
faculty advisors for the team.

The Shell Eco-Marathon team
cars are designed for energy effi-
ciency. Illinois has two teams:
EcoIllini, the prototype class (two
cars), and Illini EcoConcept, an
urban concept car, which must have
everything a commercial car has,
right down to the windshield
wipers. Held in downtown Houston
the first week of April, the race is on
six miles of cordoned-off streets.
Each team receives a very carefully
measured glass vial of gasoline; after
(or if) they complete the race, the
car’s miles per gallon is computed

based on the amount of gas used. The
2012 mark to beat: 2,188.6 mpg!

Illinois’ top finishes have come
from the Eco-Marathon teams. Last
year, the urban concept car won the
hydrogen fuel cell car division. The
year before, the prototype won the
ethanol. 

So who gets to drive? Students
must compete for the honor. On
weekends, they put out cones in the
Assembly Hall parking lot and have
driver training sessions and competi-
tions, “because drivers have to learn
to race.” Philpott adds, “We want to
win. We want to do the best we can.
Obviously we will choose the better
driver. By the time we go to competi-
tion, we normally know who the best
drivers are and who to select.” They
typically select four, just before the
competition. 

Philpott said the most rewarding
aspect of his involvement is watching
the students develop over the years.
“It’s phenomenal how a freshman
coming in knows absolutely nothing
about any of these things, and yet, by
the end, they’re so confident, so ca-
pable. And I think the fact that the

students get so much out of it. It’s a
combination of enjoying it as well as
learning a lot from it.”

What do students get for all
their time commitment? Six hours
of ENG 491/senior design and tech
elective credit. But they get a lot
more than just a few hours of credit;
they also learn engineering via
practical, hands-on experience.

“When you think of the time 
invested over four years, it’s a phe-
nomenal amount of time, actually.
But it’s a huge learning experience,
and they’ll all tell you so. Just going
through the process of designing,
building, and competing an engi-
neered product. It doesn’t matter
that it’s a race car. There are plenty
of people that they’re not that into
cars. But they get the experience;
they learn to weld; they learn to use
all of the machines in the machine
shop; they learn to build stuff.
There’s really no class where you
can do that other than this.”

And all of that hands-on experi-
ence turns them into sought-after
engineers.
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You could say MechSE’s acting as-
sociate head for undergraduate

programs, Michael Philpott, has
been working double shifts. Most
days, he can be found in the under-
grad programs office. And as the in-
structor for ENG 491/ME199 SAE and
faculty advisor for ME 470 Senior De-
sign, Philpott serves as faculty advisor
to Illinois’ five multidisciplinary race
car teams—a huge time commitment
in itself. 

The three Illini Motor Sports
teams—Formula SAE (the most devel-
oped program, with about 80 stu-
dents); Baja (off-road); and Hybrid
(electric and gasoline)—race as part of
SAE International (formerly Society of
Automotive Engineers). The Shell Eco-
Marathon Prototype and Urban Con-
cept teams strive for fuel efficiency.

Students on these teams register
for one of the courses, plus participate
in extracurricular, student-run organ-
izations. For example, Formula SAE
team students register for ENG 491:
SAE section (for seniors) or ME 199
SAE (for underclassmen) and also 
participate in Illini Motorsports. 
EcoMarathon team members take 

noisy. But they don’t allow us to go
above a certain DB. I think it’s 109.
It’s still pretty noisy.” Illinois’ team is
perennially challenged by the noise
limit: “We actually struggle with that
every year because our car is inher-
ently noisy. That’s partly because the
students create it so, because they
like a good roaring sound, and then
we have to tone it down a little bit.”

Another limit: cars are not al-
lowed to have greater than a 600cc
engine. Illinois’ engine, a stock mo-
torcycle engine students modified, is
599cc.

Competitions also have dynamic
events, such as Skid Pad (a fast figure
8) and Acceleration (the car acceler-
ates from 0–60 mph in a straight
line). While the vehicles’ acceleration
is competitive with any race car, top
speed is limited. Because the air in-
take diameter is limited to restrict
power, and because the layout of the
race track has no long straights, the
cars don’t really get a chance to build
up to a very high speed with the
power available “because generally,
we don’t like to kill students,”
Philpott joked. 

And finally, the teams race. 
Autocross is a one-lap, timed event;
students don’t race against each
other. Most similar to the traditional
car race is the Endurance event,
where vehicles race against each
other, five cars at a time, for 20 one-
mile laps. However, cars take off at
different times, and drivers must
allow someone coming from behind
to pass. Despite these differences, the

ME 470 senior design and are part of
Eco Illini or Illini EcoConcept.

Unique, multidisciplinary 
engineering courses, ENG 491/
ME 199 don’t just involve designing
and building a car. After receiving
instruction on relevant topics, 
students from engineering 
(mechanical, electrical, aerospace,
agriculture, computer, etc.) and also
non-engineering disciplines, such as
business, divide into sub-teams: en-
gine, chassis, body, electronics, and
even business. Not only is a business
presentation part of the competi-
tion, but teams require a lot of 
sponsors.

“One of the challenges,” explains
Philpott, “is to design and build a car
in budget. You only have a certain
amount of money. One of the jobs of
business sub-teams…is to get spon-
sors and to get money out of them,
as well as in-kind contributions, for
example, give us tires.” Plus, teams
need to purchase parts from compa-
nies who make them according to
student-designed specifications.

While most courses are taken
only once, students take ME 199

each year. Structured to evolve, the
course addresses different topics
each year, including presentations by
guest speakers from sponsors whose
logos are emblazoned on the cars,
such as Bosch, Caterpillar, Ford,
Lockheed, SpaceX, etc.

Besides being multi-disciplinary,
teams are comprised of students of
all ages and structured so younger
students learn from the older. Join-
ing as freshmen, students work their
way up to become sub-team leaders
or team leaders. Seniors, who know
the ropes, typically run the training
and the competition. This continuity
allows teams to evolve their previous
year’s design, rather than starting
from scratch each year.

In fall and early spring, teams 
design and build the car, and com-
pete from April through June. The
programs all have different races 
in different places, with students
competing both nationally and 
internationally.

But the competitions are about
more than just racing. SAE teams all
have both static and dynamic events.
Static events involve categories like
business and design. On the business
end, students make presentations
showing the project details, like cost
of materials. Judged on design ele-
ments, cars receive a technical in-
spection of key items, such as brakes.

For the noise-testing event, the
vehicles have noise limits, which
Philpott finds to be “a little bit disap-
pointing, because, after all, the whole
point of Formula is to be a little bit
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Car programs prepare students 
to problem-solve down the road

Simon Du, Michael Philpott, and Mark Teramoto examine the Hybrid car's circuitry.



Rankin joins McGinnis, Khan in College of Engineering Hall of Fame 

Alexander Rankin V (BSME ‘57) was a 2011 in-
ductee to the College of Engineering Hall of
Fame. Rankin joined MechSE alumni Shahid R.
Khan (BSIE ‘71) and Gerald E. McGinnis (BSME
‘58), who both were among the inaugural Hall of
Fame class in 2010.

Alexander Rankin V
In 1967, with the founding of
Vulcan Spring and Manufac-
turing Company in his base-
ment, Rankin achieved a goal
he had set when he graduated
from the University of Illinois a

decade earlier: to start his own business in 10
years. 

Six months later, after starting with an old,
modified spring coiling machine, one order, and
a single customer, Rankin expanded Vulcan,
moving it into a small factory and adding three
more machines to the operation.  He designed
his own machines and developed new and
unique products to meet his customers’ needs.
Today, Vulcan boasts computerized manufactur-
ing equipment and has earned the distinction of
having the fastest time to market in its industry.

The first commercial use of a Vulcan spring,
the speech mechanism in “Talking G.I. Joe” dolls,
was more than 40 years ago. Later, the company
introduced PULLBOX® security devices, used
widely in product displays, one of the most pop-
ular products in Vulcan’s catalog. Rankin’s son
now runs Vulcan, and this pioneering company
in spring technology now occupies a 60,000-
square-foot facility in Telford, Pennsylvania.  It
has supplied more than 2,000 corporate cus-
tomers with more than 6,000 different custom-
made products.

In 1998, Rankin endowed the James W. Bayne
Professorship, honoring his machine design pro-
fessor whose instruction he credited with the
success of his initial and subsequent spring man-
ufacturing machines. Additionally, in 2003 he es-
tablished the Alexander Rankin Professorship in
honor of the men whose name he shares: his fa-
ther, grandfather, great-grandfather, and great-
great-grandfather. Illinois has honored Rankin
with the MechSE Distinguished Alumnus Award
and the College of Engineering Alumni Award
for Distinguished Service.

Gerald E. “Jerry” McGinnis 
McGinnis founded Respironics in
1976 and served as its president
and chief executive officer for 18
years. In 1994, he was elected
chairman of the board and ad-
vanced technology officer. 

Combining his engineering expertise with an
understanding of business and medicine, McGin-
nis created a successful manufacturing firm that
has had a significant impact on the medical prod-
ucts industry. Respironics has developed devices
for the diagnosis and treatment of sleep apnea,
including continuous and bi-level positive airway
pressure machines (CPAP and BiPAP), oxygen
concentrators for patients requiring supplemen-
tal oxygen, infant apnea monitors for infants at
risk of sudden infant death syndrome, asthma
treatment solutions, and hospital ventilators.

In 2006, after 30 years of making medical de-
vices that help people sleep and breathe easier,
Respironics surpassed $1 billion in revenues. In
2007, Respironics entered into a merger agree-
ment with Royal Philips Electronics. Prior to
founding Respironics, McGinnis worked 11 years
for Westinghouse Electric Corporation, where he
became manager of the bioengineering depart-
ment in 1963. He later founded his first company,
Lanz Medical Products, in 1971, while serving in
the critical care department at the Presbyterian
University Hospital in Pittsburgh.

McGinnis has authored and co-authored a
number of scientific papers and holds 15 regis-
tered U.S. patents. He is also a strong advocate for
education. He has served on the advisory board of
Point Park University, the Pittsburgh High Tech-

nology Council, and MechSE’s Alumni Board. He
received MechSE’s Distinguished Alumnus Award
in 1991 and the Alumni Award for Distinguished
Service from the College of Engineering in 1993.

Shahid R. Khan 
When he was 16, Khan came to
the U.S. to study at the Univer-
sity of Illinois. He spent his first
night in Champaign in a $2.00
per night room at the YMCA. In
1970, he began working at Flex-

N-Gate Corporation, while studying Industrial
Engineering at Illinois; by 1975 he was the com-
pany’s chief engineer. 

In 1978, Khan left Flex-N-Gate to found
Bumper Works, where he created an innovative
one-piece bumper system that would become the
industry standard for pickup trucks and sport
utility vehicles. Two years later, he purchased his
former company and merged the companies’ op-
erations. Today, Flex-N-Gate and its subsidiary,
Ventra Group, manufacture a wide variety of au-
tomotive parts for General Motors, Ford, Toyota,
Nissan, Honda, BMW, and Volkswagen. Khan re-
mains the sole owner of the company, which em-
ploys more than 15,000 associates and has annual
revenues of around $3 billion. 

In his most headline-generating undertaking,
Khan purchased the National Football League’s
Jacksonville Jaguars in 2011. This highly publi-
cized investment has resulted in extensive media
coverage for Khan (see page 16).

Khan has served on a number of boards
within the university, including the College of
Engineering Board of Visitors, Business Advisory
Council for the College of Commerce and Busi-
ness Administration, the Krannert Art Museum
Council, the University of Illinois Foundation, of
which he is a director, and the MechSE Alumni
Board. He is also a member of the University of
Illinois President’s Council. In 1999, MechSE hon-
ored Khan with its Distinguished Alumnus
Award, and the College of Engineering recog-
nized Khan with the Alumni Award for Distin-
guished Service in 2006.
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MechSE Department Head Placid Ferreira joins Alexander

Rankin V after the 2011 College of Engineering Hall of

Fame induction ceremony at the Thomas M. Siebel Center.

Scott Daigle (BSME ‘09,
MSME ’11) continues to work
successfully in his start-up
company, IntelliWheels, a
Champaign-based firm he

founded with Marissa Siebel. They expect
their product known as the Easy Push to be
available on the market in January 2013. Easy
Push is a set of wheels that can be adjusted to
fit any wheelchair and makes it twice as easy
for wheelchair users to get around. This prod-
uct will first be made available to targeted pa-
tients at a few hospitals in the Midwest, but
Scott expects to launch the Easy Push nation-
wide in March 2013.  

Christopher Delaney (BSME
’12) graduated from the 
University of Illinois last 
May and took a position with
Anheuser-Busch InBev. As a

global management trainee, he has had the op-
portunity to do quite a bit of traveling around
the country. Chris has spent some time in St.
Louis for training, worked in Georgia for a cou-
ple of months in a brewery, and flew to Palo
Alto to meet the board of directors. He has also
had the chance to go to Anheuser-Busch
InBev’s sales convention in Chicago and work
on the east coast as a sales manager. Even with
all of this travel, Chris had the chance to come
back to campus to help recruit for Anheuser-
Busch InBev. He found this experience to be
very interesting because he had the opportu-
nity to be “on the opposite side of the table” as
a recruiter at the career fair. During this com-
ing year, Chris will have one more rotation be-
fore he will receive his first permanent
assignment with the company.  

Kuo-Ting Wang (PhDME ’11)
published the book On Phase-
Transition Radiation of Water—
A First Fundamental Approach in
August 2011. It was based on

research that he conducted while pursuing his
Ph.D. in the MechSE Department under the 
advisorship of Professor Quinn Brewster.

16

While reflecting on his research and this accom-
plishment, he stated, “I never dreamed about
doing water energy research in Urbana, nor did
I imagine that my research work would draw 
attention from publishers in the U.K. and 

Germany. The idea underlying
this research is very simple: If
energy between water’s differ-
ent phases can be released as
heat, why not photons?” 
Kuo-Ting is currently working

as an engineer in Corona, California for M&O
Perry Industries, a manufacturer for pharma-
ceutical industries, and enjoys conducting 
research for fun during his spare time. He wel-
comes any discussions, comments, and recom-
mendations from the readers, and he can be
reached at kwang@moperry.com.  His book is

available through amazon.com, bookbutler.de,  
barnesandnoble.com, morebooks.de, and 
other online retailers.  

Rong Zhang (PhDME ’02),
worked at General Motors’ R&D
in Michigan on smart cars that
would drive themselves after
graduation from Illinois. He

completed his MBA on the West Coast where he
had the opportunity to catch up with fellow
alumni that were working in the Valley. From
there, he worked as a consultant for Fortune 500
companies at McKinsey in China. Since 2010, he
has worked for John Deere’s global strategic
marketing team and has spent time in eight
countries during the past two years.      

Alumni Notes
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Shahid Khan (BSIE ’71), the CEO of the Urbana-based 
Flex-N-Gate, has taken ownership of the NFL’s Jacksonville
Jaguars. Since becoming an NFL owner, he has appeared on
the cover of the September 24, 2012 edition of Forbes maga-
zine, along with a feature story, and was also profiled on
the CBS News program 60 Minutes. This segment, “Shahid
Khan:  From Pakistan to pro-football,” which aired on 
October 28, 2012, showed his path to becoming one of
America’s most successful businessmen. It highlighted the
significance of his experience as a student at the University
of Illinois and his current venture to transform the Jaguars
into a top NFL team.

Harry Nagel (BSME ’36) celebrated his 100th birthday on November 14, 2012.
He was born in Paducah, Kentucky, and after graduation from Illinois, he began
his career working for American Rolling Mill, ARMCO, in Middletown, Ohio.
His next position was with Bucyrus-Erie, where he trained with the Interna-
tional Division. From there, he moved to Buenos Aires, Argentina for three
years, during which he worked with excavation equipment. During WWII,

Harry served as a Captain of the Army Corps of Engineers in Ft. Belvoir and the Philippines. 
His division tested numerous chainsaws for the removal of trees for landing space for the 
military’s planes. After the war, he served as President of the International Overseas Automotive
Association and worked in the international automotive export industry. He later served as 
Vice President of Fram Filters and Dayco. Harry, an avid gardener, even owned an art gallery
with his wife, Charlotte, in the 1970’s. Harry and Charlotte, who were married in Milwaukee, 
Wisconsin in 1942, had two daughters, Harriet and Dee Dee. Harry lived in Dayton, Ohio for 
43 years and currently lives in Tucson, Arizona.  
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Daily Equipment Company
Founded by Emmerson Daily (BSME
‘71) in 1985, Daily Equipment Com-
pany is a material handling distributor
representing Caterpillar, Mitsubishi,
and Crown lift trucks, as well as Rail
King rail car movers. The company
has locations in Mississippi (Jackson
and Biloxi) and Louisiana (New Or-
leans, Shreveport, Baton Rouge, and
Lake Charles).
Daily Equipment has been recog-

nized as Caterpillar Lift Truck Dealer
of the Year in 1988, 1993, 1994, 1996,
and 2009.  
Those who want to read more about

Daily Equipment Company can visit its
website at www.dailyeq.com. Emmer-
son Daily can be contacted directly by
email at edaily@dailyeq.com or by
phone at 601-932-6011. 

JCC Energy-Solutions, LLC
Jack C. Ciesa (BSME ‘71) is the owner
of JCC-Energy Solutions, LLC, a com-
pany based in Akron, Ohio that spe-
cializes in manufacturing energy
efficiency. JCC’s clients range from
light industrial to large industrial
complexes that use significant energy,

including companies in the steel,
paper, chemical, and glass indus-
tries.

JCC has entered current and pre-
vious contracts with the state of
Ohio and its energy efficiency office,
as well as the U.S. Department of 
Energy and its Save Energy Now pro-
gram. The company has conducted
several energy audits across the
country based on the DoE format,
and it holds specialist certifications
in steam and process heat with con-
siderable experience using the DoE
energy efficiency software to model
different energy systems. 
Jack C. Ciesa can be contacted 

directly by email at
jccesolutions@yahoo.com or by
phone at 330-864-1204.

J. L. Meece Engineering,
Inc.
Jerry L. Meece (BSME ‘67) is the
owner of J. L. Meece Engineering, a
small consulting engineering com-
pany that deals primarily with
process plants, refining, chemicals,
food plants, metals, power, and gen-
eral manufacturing.  The company
was founded in 1978 and is located in
Coal City, Illinois.

Those who want to read more
about J. L. Meece Engineering 
can visit its website at  
www.jlmeece-eng.com.  Jerry L.
Meece can be contacted directly by
email at JMeece@jlmeece-eng.com
or by phone at 815-634-2727, ext.
211.

Allomet Corporation 
Founded by Richard (Rick) Toth
(BSME ‘63, MBA ‘67), Allomet Corpo-
ration opened its doors in 1998 in Sa-
vannah, Georgia. Its manufacturing
plant and headquarters are located
in North Huntingdon, Pennsylvania.
Allomet produces and sells 

“EternAloy,” a solid-sinterable and
surface-coatable powder consisting
of extremely hard nano-scale to mi-
cron-scale particulate core materials
individually coated with extremely
tough materials. These coated parti-
cles, called TCHP (Tough-Coated
Hard Particles) create materials hav-
ing the highest known combination
of hardness and toughness when 
sintered as tools or wear parts or 
applied as protective coatings on
other articles.  

Those who want to read more
about Allomet Corporation 
can visit its website at 
www.allomet.net.  Rick Toth can 
be contacted directly be email at
ricktoth@aol.com or by phone at
724-864-4787.

Vogel’s Tooling, Inc.
Founded by Frank L. Vogel (BSME
‘69) in 1977, Vogel’s Tooling evolved
into a tool and die shop making dies
and fixtures for companies through-
out the state of Iowa that were in
need of short-run production.  
Among its projects, the company

designed a hot air solar heating 
system, manufacturing and selling
several working systems.  It also 
has designed and built two 36-volt, 
32-amp wind generators.  
Frank L. Vogel can be 

contacted directly by email at 
flvogel@iowatelecom.net or by
phone at 641-792-8394 or 
641-831-3534 (cell).

MechSE featured entrepreneurs

MechSE graduates head out into the world prepared to 
succeed, and many of them do so through entrepreneurship.
We are proud to feature five of these business pioneers here,
helping to build the incredible contacts available to our 
graduates through the MechSE alumni network. 

If you have started your own business, we want to 
hear from you. Please contact us at MechSE-Advancement@
illinois.edu and provide a short description of your company.
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1939
C.H. Adams, 5/29/2012
Ralph M. Oberlink, 3/11/2012

1941
Robert V. Johnson, 12/11/2011
Lyle E. Schaffer, 12/4/2011

1942
William S. Castle, 12/5/2011
Marcellus W. Lechtenberg, 
5/30/2012
George G. Luce, 2/9/2012
George E. Neilson, 7/12/2011
Howard R. Schmidt, 2/20/2012

1943
Desle O. Miller, 8/2011

1944
Norman A. Buckley, 5/10/2012
Gordon F. Leitner, 8/25/2011

1945
Fred R. Lofthouse, 6/5/2012

1947
Paul D. Gilson, 5/21/2012
David W. Locklin, 10/11/2011
Philip G. Maser, 3/11/2012
Robert H. Maximoff, 10/2/2011

1948
Frank J. Cordera, 9/18/2011
Gerald Geraldson, 6/4/2012
Richard E. McGrath, 8/16/2011
Leslie E. Roby, 10/5/2011

1949
John J. Campbell, 5/29/2012
Charles E. Drury, 12/25/2011
Philip Garman, 7/6/2011
Paul F. Halfpenny, 11/6/2011
Irving Warso, 7/25/2011

1975
Philip A. Worland, 2/27/2012

1976
Leslie C. Morris, 3/30/2012

1983
David L. Collum, 7/14/2011

1987
Denise M. Storm, 5/18/2012

1990
David K. Hinde, 3/14/2012

1950
Robert D. Crawford, 12/6/2011
Donald F. Denhart, 12/27/2011
Chester J. Gawlik, 8/10/2011
John L. Kohlbecker, 5/12/2012
Glenn D. Lawson, 12/26/2011
Ronald L. Moe, 6/12/2012
John I. Newcomer, 11/4/2011
Richard M. Schroeder, 7/30/2011

1951
Richard C. Costello, 10/9/2011
Julian T. Englehardt, 7/17/2011
George F. Parsons, 6/16/2012
Donald W. Smith, 6/6/2012
Harrison Streeter, 4/10/2012
Ivan M. Viest, 2/11/2012
Louis G. Vock, 3/3/2012
Robert L. Wehe, 3/16/2012

1952
Charles M. Burlingham, 5/19/2012
Leonard E. Ferguson, 2/18/2012
Paul M. Hassler, 11/10/2011
Donald J. Heming, 12/23/2011

1953
William J. Haley, 10/3/2011

1955
Armando Cardenas, 2/18/2012
Anton Gapp, 5/30/2012
Richard J. Gillen, 3/28/2012
Arthur Langas, 9/10/2011
Charles R. Reinthaler, 5/6/2012

1956
Paul R. Broward, 10/8/2011

1957
Hubert N. Leipzig, 1/18/2012
Ronald W. Slonneger, 1/18/2012
Raymond T. Wolf, 12/22/2011

1958
John S. Frew, 12/12/2011
Thomas M. Scopelite, 11/5/2011
Ronald G. Westbrook, 12/26/2011

1959
Daniel G. Barbee, 3/12/2012
Donald R. Fisher, 2/2/2012
Donald W. Pfeifer, 12/4/2011
Glen W. Zumwalt, 9/17/2011

1960
James W. Mauck, 8/16/2011
Ronald S. Nietupski, 8/26/2011

1961
Robert S. Douglas, 5/19/2012
Phillip D. Schwiebert, 4/23/2012

1963
John R. Marjancik, 7/2/2011
John B. Miles, 1/19/2012

1964
Walter R. Carnes, 10/5/2011
Donald L. Freed, 12/25/2011

1965
Michael J. Boyle, 6/4/2012

1966
Edward F. Behounek, 10/4/2011

1968
Frederick A. Smith, 12/19/2011

1970
Joseph A. Blanco, 12/22/2011

1973
William P. Barnes, 5/3/2012

1974
William J. Greenlee, 2/5/2012

Alumni In Memoriam



Wilma F. White                                                                                      
Sharon L. Wilson                                                                                    
Margaret K. Wolf                                                                                    
Paul C. and Gayle D. Wood                                                                           
Robin Young                                                                                         
Jeanette J. Younger                                                                                 
Ying Yu                                                                                             
Carolyn E. Zerkle                                                                                   
Yisheng Zhang                                                                                       
1940s
Lester H. Beck                                                                                 
Clarence M. McClymonds                                                                              
H. Huddler Moore, Jr.                                                                                
David H. Offner                                                                                     
Robert M. Sanford                                                                                   
Jacob E. Staab                                                                                      
Robert I. Wilson                                                                                    
1950s
Donald F. Adams                                                                                     
Naim Z. Azer                                                                                        
Glen L. Bellows                                                                                
E. J. Blunt                                                                                         
David Lee Carlson                                                                                   
Leonard J. Carlson                                                                                  
James O. Chambers                                                                                   
Frank J. Citek                                                                                      
O. William Clausen                                                                                  
Marcus B. Crotts                                                                                    
Ronald Lee Devaisher                                                                                
Donald C. Dowdall                                                                                   
Marvin W. Ehlers                                                                                    
Calvin C. Frantz                                                                                    
Charles A. Gautschy, Jr.                                                                             
John H. Grimson                                                                                     
Emmanuel F. Guyon                                                                                   
H. LeRoy Henderson                                                                                  
James T. Johnson                                                                                    
Frederick D. Ju                                                                                     
Joseph F. Kennell                                                                                   
William G. Kilker                                                                                   
Fred N. Krull                                                                                       
William H. Lahrman                                                                                  
Brace H. Lambert                                                                                    
Eugene W. Lewis                                                                                     
Harvey W. Liberman                                                                                  
Kenneth R. Lohbauer                                                                                 
Robert Earl Miller                                                                                  
William C. Mohr                                                                                     
Robert J. Nikolai                                                                                   
Karl S. Pister                                                                                      
Joseph A. Plamondon                                                                                 
Robert K. Reynolds                                                                                  
Robert H. Rollins II                                                                                
John R. Ross                                                                                        
Jay Severance                                                                                       
Robert K. Smith                                                                                     
Veto J. Straznickas                                                                                 
Albert Barry Taylor, Jr.                                                                             
Charles J. Travers                                                                                  
Clair C. Trefz                                                                                      
Philip V. Voorhees                                                                                  
Gunther G. Wackerman                                                                                
Roger K. Wadsworth                                                                                  
Norman E. Wandke                                                                                    
Robert A. White                                                                                     

1960s
Thomas J. Bander                                                                                    
Charles P. Barbaro                                                                                  
Gary D. Bernhardy                                                                                   
E. C. Blomeyer                                                                                      
Melferd A. Bose                                                                                     
Eugene F. Brown                                                                                     
Larry E. Campbell                                                                                   
Kenneth R. Carlson                                                                                  
Frank J. Cihak                                                                                      
William Carl Cleff                                                                                  
Robert A. Colombo                                                                                   
Walter P. Dieckmann                                                                                 
Archie M. Doering                                                                                   
John A. Dystrup                                                                                     
William D. Fischer                                                                                  
Phillip H. Fisher                                                                                   
Kenneth M. Geach                                                                                    
Joseph Harry Golant                                                                                 
Alten F. Grandt, Jr.                                                                                 
Behrooz Hakimian                                                                                    
Michael P. Hills                                                                                    
Mikio Ishimaru                                                                                      
Lowell P. Iverson                                                                                   
Michael E. Kent                                                                                     
Ronald H. Krasnitz                                                                                  
Yong Nak Lee                                                                                        
Harold J. Liberman                                                                                  
Robert J. Malnar                                                                                    
Arlan G. Martin                                                                                     
Norman J. McCormick                                                                                 
Victor J. Melville                                                                                  
Sonia K. Metropole                                                                                  
Thomas E. Murley                                                                                    
Wallace W. Noll                                                                                     
Donald W. Pacer                                                                                     
Garrett J. Pardekooper                                                                              
Linn A. Peterson                                                                                    
Henry J. Petroski                                                                                   
Donald J. Render                                                                                    
Larry Ivan Ross                                                                                     
David E. Russell                                                                                    
Martin H. Sadd                                                                                      
Mostafa A. Shirazi                                                                                  
Frederick A. Smith, Jr.                                                                         
Bruce T. Stafford                                                                                   
Karl K. Stevens                                                                                     
Byron W. Stutzman                                                                                   
Benedict C. Sun                                                                                     
Chor Weng Tan                                                                                       
Patrick S. Tsuji                                                                                    
Stephen K. Tung                                                                                     
Frank R. Vigneron                                                                                   
Roy L. Williams                                                                                     
George F. Zehner, Jr.                                                                                
1970s
Donald W. Anderson                                                                                  
Raymond M. Anderson                                                                                 
Steven K. Anderson                                                                                  
William P. Bahnfleth                                                                                
James C. Baird                                                                                      
Allen R. Baker                                                                                      
Ronald L. Beldon                                                                                    
Jason C. Bramhall V                                                                                 
David M. Connor                                                                                     

James P. Creaser                                                                                    
Marlin D. Crown                                                                                     
John F. Curtis                                                                                      
Alan S. Duncanson                                                                                   
Steven J. D’Urso                                                                                    
Ahmad Fakheri                                                                                       
Robert H. Felker                                                                                    
Kevin M. Flannery                                                                                   
N. Allen Gammon                                                                                     
Glenn R. Gehrke                                                                                     
Alan M. Hallene, Jr.                                                                                 
Michael E. Heidenreich                                                                              
Mehrdad Hojati                                                                                      
Min-Nan Huang                                                                                       
Leonard K. Johnson                                                                                  
Jacek K. Kasprzycki                                                                                 
James C. Keiler                                                                                     
D. Brad Keleher                                                                                     
William J. Keppel                                                                                   
Robert A. Koehler    
James R. LaHood                                                                                     
Peter F. Lilienthal II                                                                              
Walter E. Lohmann, Jr.                                                                               
Jeffrey M. Makulec                                                                                  
Borys J. Melnyk                                                                                     
Larry B. Morgan                                                                                     
Wilford D. Morris                                                                                   
Roger E. Mott                                                                                       
David L. Ostrodka                                                                                   
Alan R. Parkinson                                                                                   
Mark C. Peterson                                                                                    
Terrence R. Phelan                                                                                  
Stephen Plesh                                                                                       
Paul I. Poorman                                                                                     
James C. Rice                                                                                       
Richard L. Shell                                                                                    
Mark A. Snowden                                                                                     
Jeffrey H. Steinkamp                                                                                
Stanley R. Thomas, Jr.                                                                               
Andrew H. Tudor, Sr.                                                                                 
Steven A. Velinsky                                                                                  
Gary S. Walgenbach                                                                                  
George N. Walton                                                                                    
1980s
James A. Ang                                                                                        
Blake E. Bastien                                                                                    
Andrew J. Boris                                                                                     
Aaron M. Braaten                                                                                    
Thomas P. Brand                                                                                     
Jeffrey R. Brassel                                                                                  
John J. Brown                                                                                       
Jane E. Buckthal                                                                                    
Harold W. Buddenbohm                                                                                
Liming Chang                                                                                        
Carl S. Chow                                                                                        
Robert and Celeste
Coverdill                                                                                 

Karl W. F. Cressman                                                                                 
John L. Ditter                                                                                      
Michael E. Erickson                                                                                 
Craig S. Espevik                                                                                    
Martin F. Frey                                                                                      
Kathryn N. Frost                                                                                    
Joseph G. Gaidos                                                                                    
Michael W. Gillman                                                                                  

Bobbie J. Gilman                                                                                    
Mark S. Goodin                                                                                      
Charles L. Gustafson                                                                                
Bryant Ho                                                                                           
Michael R. Kapolnek                                                                                 
Thorn A. Keene                                                                                      
Gerald M. Knight III                                                                                
Craig A. Kroeger                                                                                    
James D. Larson                                                                                     
Forrest B. Lauher                                                                                   
Thomas G. Leone                                                                                     
David L. Lewis                                                                                      
Kun-Ho Li                                                                                           
Thomas G. Limbrunner                                                                                
Chao-Hsin Lin                                                                                       
John N. Lubbe                                                                                       
Thomas R. Lyons, Jr.                                                                                 
Thomas D. McGowan                                                                                   
Brian K. McMillin                                                                                   
Thomas W. Megli                                                                                     
Robert J. Messersmith                                                                               
Douglas E. Miles                                                                                    
Richard S. Muff                                                                                     
Kevin L. Myers                                                                                      
Van P. Naylor                                                                                       
Clay G. Nesler                                                                                      
Paul C. Niemann                                                                                     
Thomas J. Nilles                                                                                    
Paul D. Olsen                                                                                       
Laura L. Pauley                                                                                     
John J. Pausche                                                                                     
Thomas R. Perzentka, Jr.                                                                             
Robert D. Pickell, Jr.                                                                               
Michael J. Pinnella                                                                                 
Joseph M. Powers                                                                                    
George L. Pritchett                                                                                 
Craig R. Randolph                                                                                   
Craig T. Reali                                                                                      
David A. Reband                                                                                     
Todd J. Rockstroh                                                                                   
Joseph L. Savio                                                                                     
Todd Schneeberger                                                                                   
Lonnie Sharpe, Jr.                                                                                   
Asif S. Sheriff                                                                                     
Arvo J. Siismets                                                                                    
Russell D. Skocypec                                                                                 
Donald C. Slavik                                                                                    
Timothy A. Staber                                                                                   
David W. Stengel                                                                                    
Goran Predrag Stojkovich                                                                            
Michael T. Sullivan                                                                                 
John H. Suzukida                                                                                    
Dale A. Sylvan                                                                                      
Michael S. Szatkowski                                                                               
David C. Thoman, Jr.                                                                                 
Daniel M. Thompson                                                                                  
Eric J. Tuegel                                                                                      
Steven A. Tyler                                                                                     
Christopher M. Waaler                                                                               
Albert J. Wavering III                                                                              
James W. Weihrouch                                                                                  
Daniel J. Weinacht                                                                                  
John S. Wilson, Jr.                                                                                  
Paul R. Wyness                                                                                      
Jamal S. Yagoobi                                                                                    
David K. Zerkle                                                                                     

1990s
Zainul Abadin                                                                                       
Marika N. Alexakis                                                                                  
Douglas N. Anderson                                                                                 
David J. Bjork                                                                                      
Todd M. Blindt                                                                                      
Sean N. Brennan                                                                                     
James N. Brouillette                                                                                
Joel P. Busker                                                                                      
William E. Chapman                                                                                  
Brad Cook                                                                                           
Stephen J. Dieter                                                                                   
Ralph A. Dimenna                                                                                    
Michael L. Favet                                                                                    
William J. Fortino II                                                                               
Laura Kristine Garrett                                                                              
Martha A. Grover                                                                                    
Matthew J. Gryzlo                                                                                   
Garrick W. Herbst                                                                                   
Yu Yu Khine                                                                                         
Ravi K. Madabhushi                                                                                  
Brian David Mansfield                                                                               
William L. Martz                                                                                    
William F. Mason                                                                                    
Clifford E. Miller                                                                                  
Fady M. Najjar                                                                                      
Michael C. Newman                                                                                   
John G. Plumpe                                                                                      
Rodd E. Pope                                                                                        
Keith G. Rackers                                                                                    
Eliezer Sanchez                                                                                     
Michael L. Smotrys                                                                                  
Daniel E. Solarz                                                                                    
Mark D. Stevenson                                                                                   
Kevin M. Stone                                                                                      
Joshua P. Styron                                                                                    
Christopher D. Tomkins                                                                              
Mark P. Towle                                                                                       
Faton Useni                                                                                         
Valerie R. Wiest                                                                                    
Michael J. Wilson                                                                                   
Anson Wong                                                                                          
2000s
Timothy A. Bazyn                                                                                    
Mary Beckmann                                                                                       
Charles J. Bloemer                                                                                  
Zhiqun Deng                                                                                         
Emad W. Jassim                                                                                      
Matthew P. Johnson                                                                                  
Thaddeus J. Kiedaisch                                                                               
Patrick T. Lynch                                                                                    
David M. Maas                                                                                       
William H. Nechtow                                                                                  
William E. Nordby                                                                                   
Bryan P. Rasmussen                                                                                  
Melissa L. Sayers                                                                                   
Christopher M. Schuman                                                                              
Viral R. Shah                                                                                       
Natalie A. Stevens                                                                                  
Andrew Stubbs                                                                                       
Marina L. Tharayil                                                                                  
Satya N. Varadhan                                                                                   

2010s
Douglas A. Litteken                                                                                 

21ENGINEERING AT ILLINOIS Mechanical Science and Engineering

July 1, 2011 – June 30, 2012

The spirit of philanthropy, so
much a part of the American
heritage, empowers our quest
for excellence. Again and
again, with pride and grati-
tude, we write or speak these
words: “It was made possible
through the generosity of
alumni and friends.” You
have helped make Mechanical
Science and Engineering at
Illinois what it is today, and
your philanthropy is what will
make our future so bright.

$25,000 and above
Friends
Susanne Aref
Hermia G. Soo                                                                            
1940s
George B. Grim Trust
1950s
Ralph A. Andersen Estate

$10,000-$24,999
Friends
C. Lee and Barbara C. 
Johnson                                                                       

1950s
Raymond Viskanta   
1960s
William L. Fourney                                                                                  
Donald R. Sittner                                                                                   
1970s
Edward M. Caulfield                                                                                     

$5,000-$9,999
Friends
Lisa L. Abrams                                                                                      
Ruth Karasek                                                                                        
Martha L. Lacey                                                                                     
David D. Soo and Sheila J.
Chapman                                                                  

Carol L. Tonelli                                                                                    
Susan Warren                                                                                        

1950s
A. Duane Tonelli          

1960s
Emerson W. Lacey

1980s
Hugh A. Abrams                                                                                      
Mark L. Karasek 
Kendall A. Warren

$2,000-$4,999
Friends
Annie Abbott and 
Beniamino Barbieri                                                                 

Sara McMurtrie Awe                                                                                  
Elizabeth J. Chato                                                                                  
Rhoda Y. Chow                                                                                       
Marilee Davies                                                                                      
Robert E. DeWitt                                                                                    
Alaeddine El-Shafei                                                                                 
Cheryl Wassmundt Esmond                                                                             
Norman R. Miller                                                                                    
Kathleen M. Mitchell                                                                                
Christine T. Predick                                                                                
Roger E. Rhodes                                                                                     
Shirley A. Soo and Matthew
Gorman                                                                   

Jean A. Sweningsen                                                                            
James K. and Karen G. 
Trigger                                                                       

Albert Vartanian                                                                                    
Susan C. Winn                                                                                       
1940s
Steve Lynn                                                                                          
Charles A. Sweningsen                                                                               
1950s
Wen L. Chow                                                                                         
James D. Eaton                                                                                      
John J. Nowicki                                                                                     
1960s
Robert Roy Awe                                                                                      
Richard Davies                                                                                      
Jack Bailey Esmond                                                                                  
William R. Winn                                                                                     
1970s
Michael R. Mitchell                                                                                 
Paul R. Predick                                                                                     
1980s
Edwin S. Chim                                                                                       
John R. Ewan                                                                                        
Ronald C. Schneider                                                                                 
1990s
Katherine S. Lin                                                                                    
2000s
Thomas L. McKinley and
Susan E. Brasmer                                                             

$1,000-$1,999
Friends
Joan D. Castino                                                                                     
Connie Hickman                                                                                      
Helmut Hans Korst                                                                             
Karen Holley McAuliffe                                                                              
J. Michael Moore                                                                                    
Joyce A. Moore                                                                                      
Robert C. and Joanne Ryan                                                                           
Don K. Schopfer                                                                                     
John D. Stuart                                                                                      
Thomas R. and Carla Broich
White                                                                    

Xiaojing Yang                                                                                       

1940s
John T. Fisher                                                                                      
1950s
Thomas C. Goad                                                                                      
Gerald E. McGinnis                                                                                  
Lester D. Moore                                                                                     
Ellis A. Schmidt                                                                                    
1960s
G. Thomas Castino                                                                                   
Donald H. Frenzl                                                                                    
James C. Hickman                                                                                    
Jerry N. Mason                                                                                      
1970s
Walter L. Earley                                                                                    
Jan Paul Favero                                                                                     
Richard E. Furkert                                                                                  
Norman R. Warpinski                                                                                 
1980s
Patrick M. McAuliffe                                                                                
1990s
Jonathan D. Chappell                                                                                
Paul A. Kawka                                                                                       
2000s
Rong Zhang                                                                                                                                                                               

$1-$999

Friends
Fatima Ahmed                                                                                        
Paula J. Anderson                                                                                   
Karyln Gansel Ang                                                                                   
Beverly J. Azer                                                                                     
William T. Barry                                                                                    
Raeanne J. Bazyn                                                                                    
Nicholas H. Beckmann                                                                                
Sylvia D. Bellows                                                                                   
Janet R. Bose                                                                                       
Patricia L. Bramhall                                                                                
J. Sloan and Terri Brown                                                                            
Joann B. Brown                                                                                      
Dennis E. and M. Kathleen
Buetow                                                                    

Randall D. Buss                                                                                     
Jo Ellen Campbell                                                                                   
Richard P. and Jane J. 
Campbell                                                                     

Barbara Sue Carlson                                                                                 
Reita J. Carlson                                                                                    
Donald E. Carter                                                                                    
Robert F. Cavoto                                                                                    
Joretta A. Chambers                                                                                 
Amber J. Chapman                                                                                    
Joann Chow                                                                                          
Rosemary Citek                                                                                      
Karen J. Clausen                                                                                    
Claire Ann Cleff                                                                                    
Peter C. Coleman                                                                                    
Davon Taylor Cook                                                                                   
Sharon R. F. Cressman                                                                               
Ida E. Crown                                                                                        
Michael M. and M. Colleen
Curran                                                                    

Joycelyn R. Dieter                                                                                  
Anjeanette Blesy Dimenna                                                                            

Judy F. Doering                                                                                     
Arlene Drablos                                                                                      
Lisa C. Duffin                                                                                      
Juliet M. Duncanson                                                                                 
Linda Dystrup                                                                                       
Barbara A. Ehlers                                                                                   
Christine Elizondo                                                                                  
Robert D. and Mary Ann 
Espeseth                                                                     

Patricia L. Favet                                                                                   
Hans Foedermayr                                                                                     
Lisa M. Fortino                                                                                     
Grant Frost                                                                                         
Jo Gautschy                                                                                         
Diane Neumann Geach                                                                                 
James R. Giles                                                                                      
Barbara R. Grandt                                                                                   
Mariana D. Grimson                                                                                  
Phyllis W. Hallene                                                                                  
Catherine P. Heidenreich                                                                            
Richard and Barbara K. Hein                                                                         
William D. Heinz                                                                                    
Paul E. and Gladys V. Hemp                                                                          
Mary Faith Henderson                                                                                
Elizabeth Herbst                                                                                    
Mae J. Hills                                                                                        
Brent W. Hinkston                                                                                   
Barbara J. Hodgett                                                                                  
Thomas W. Hough                                                                                     
Pi-Yu Huang                                                                                         
Lois S. Irion                                                                                       
Barclay G. and Rebekah I.
Jones                                                                     

Karen M. Kapolnek                                                                                   
Dennis H. and Paula Kapral                                                                          
Theresa M. Keleher                                                                                  
Patricia A. Kennell                                                                                 
Georgianne C. Kent                                                                                  
Karen H. Koehler                                                                                    
Dorothy M. Korst                                                                                    
Peter K. Korst                                                                                      
Richard H. Korst                                                                                    
Marion P. and Herman Krier                                                                          
Elizabeth M. Kroeger                                                                                
Joyce A. Krull                                                                                      
Paul Kwong                                                                                          
Bonnie B. Langhaar                                                                                  
Jill Lasser                                                                                         
Shuk Ying Lau                                                                                       
Ruth E. Lorbe                                                                                       
Thomas J. and M. Christine
Belfi-Loughlin                                                          

Dane K. and Mary E.
Luhrsen                                                                         

Jude Makulec                                                                                        
Peggy L. Malnar                                                                                     
Lynn M. Marn                                                                                        
Robert J. and Christine
Mathias                                                                     

Vincent P. Mathias                                                                                  
William F. McCarty III                                                                              
Karen L. Messersmith                                                                                
Alex J. Montgomery                                                                                  
Joyce Ann Moon                                                                                      
Joan L. Moore                                                                                       

Deborah L. Morgan                                                                                   
Bruce A. Morlino                                                                                    
Kathleen P. Morris                                                                                  
Gail H. Morse                                                                                       
Joumana A. Najjar                                                                                   
Richard Nechtow                                                                                     
Elizabeth Ann Voss Neilson                                                                          
Charisse D. Nilles                                                                                  
Julia F. Noll                                                                                       
James and Jeanette O’Grady                                                                          
Barbara E. Pardekooper                                                                              
Robert L. and Jane 
Peddicord                                                                        

Sharon L. Peterson                                                                                  
Shirley M. Peterson                                                                                 
Lora M. Pickell                                                                                     
Maynard A. Plamondon                                                                                
Rosemary A. Plamondon                                                                               
J. Donna Plesh                                                                                      
Karen A. Pope                                                                                       
Rick C. Powell                                                                                      
Earl and Marcia Prasse                                                                              
Holly S. Rasmussen                                                                                  
Anne Marie Reband                                                                                   
Paula W. Render                                                                                     
Kelly Ricamato                                                                                      
Janice L. Rideg                                                                                     
Eunice E. Russell                                                                                   
Jay Schwartz and Anna 
Kozlowski                                                                     

Margaret L. Sellers                                                                                 
Kathryn M. Severance                                                                                
Raymond J. Sieracki                                                                                 
Douglas M. Silverstein                                                                              
Linda M. Skocypec                                                                                   
Katherine Egerton Smith                                                                             
Donald R. and Celia G. 
Snyder                                                                       

Lydia M. Soo                                                                                        
Mary J. Staber                                                                                      
Sarah K. Stevenson                                                                                  
Wendy Stone                                                                                         
Alice M. Sun                                                                                        
Lori J. Suzukida                                                                                    
Earl R. and Janice E. 
Swanson                                                                       

Brian A. Swartz                                                                                     
Kimberly H. Sylvan                                                                                  
Dawn M. Szatkowski                                                                                  
Juanita Taylor                                                                                      
Peter T. and Ina Tomaras                                                                            
Kassandra Towle                                                                                     
Vivian M. Tsuji                                                                                     
Debra J. Tyler                                                                                      
Bruce M. Van Slyke                                                                                  
Jeffrey F. and Carol V. Voelz                                                                       
Barbara A. Voorhees                                                                                 
Paul Vornle                                                                                         
Austin J. Waldron                                                                                   
William H. and Shirley A.
Walker                                                                    

Richard T. and Jean M. Watt                                                                         
Gail A. Wavering                                                                                    
Janice S. West                                                                                      
James E. Wheeler and Judy
M. Wheeler                                                          

Donors

20 Spring 2013



23ENGINEERING AT ILLINOIS Mechanical Science and Engineering

Alandmark event in automobile
history, Roy Chapin’s 1901 road

trip from Detroit to New York City
changed the way people thought
about automobiles at the time. Dur-
ing this past summer, MechSE pro-
fessor emeritus Ty Newell retraced
Chapin’s journey in reverse, from
New York City to Detroit, in an all-
electric Ford Focus EV. His trip re-
ceived a lot of media attention and
may end up changing the way many
think about electric vehicles today.

Newell, who focuses on solar en-
ergy, energy efficiency, and resource
conservation, could not wait for Ford
to begin selling its new electric vehi-
cles in Illinois, so he ordered one
from a dealer in Long Island, New
York. In early July, he and his wife,
Deb Newell, flew out to Long Island
to pick up their new car, which
Newell dubbed “The Sun Catcher,”
and bring it home to Urbana. They
would travel by way of Detroit,
where the vehicle had been built in
Ford’s renovated Michigan Assembly
Plant (MAP), roughly following
Chapin’s course.

Chapin, a young engineer and
test driver at the Oldsmobile Com-
pany in the early days of the auto-
motive industry, made the 760-mile

trip at a time before paved roads con-
nected towns and when there were no
gas stations or garages along the
route. Chapin endured frequent set-
backs: a broken transmission, broken
suspension, and tires he had to inflate
every few miles by hand pump. The
trip took ten days and he arrived just
in time for the New York Auto Show,
only to be turned away because he
was covered in mud.

“The toils and tribulations of our
trip were nothing compared to
Roy’s,” Newell wrote for his road trip
blog at www.focusonsolar.com. “We
had a GPS that marked any and every-
thing coming up. Our anxiety over
charging stations only meant that if a
‘fast’ charger was not available, we
would need to ‘slow’ charge for a few
more hours at someone’s wall recep-
tacle.”

Newell said that vehicle costs for
electric cars will drop as auto manu-
facturers' profit margins increase, due
to the simplicity and low manufactur-
ing costs of electrics versus internal
combustion (IC) engines. While elec-
tric engines have one moving part—
the rotor—IC engines have hundreds.
Electric engines also eliminate the
need for exhaust systems; air, oil, and
fuel filters; and several sensors that IC

engines require. Additionally, electric
engines are quiet, meaning the car’s
sound system will sound better than
ever before, Newell promised.

Independence from oil and other
fossil fuels is an idea Newell has in-
stilled in his students throughout the
years. Awarded a MechSE Alumni
“most effective” teacher award, he
has mentored students such as Jigar
Shah (BSME ’96), who created the
solar energy firm SunEdison and later
became the first CEO of The Carbon
War Room, which seeks to leverage
the efforts of entrepreneurs to fight
climate change. 

But the message is not just some-
thing he preaches; it’s also how
Newell lives. He and his son, Ben
Newell (BSME ’02, MBA ’08), built an
energy-efficient, solar-powered
home, called the “Equinox House,” in
late 2009 and 2010. Newell also works
with Ben at their company, Equinox
Built Environment Engineering,
where they invent technologies for
designing and building healthy, sus-
tainable lifestyle solutions.

Arriving at the Ford MAP in
Wayne, Michigan, on July 13, Ty and
Deb Newell were greeted with ap-
plause. Not only did the Ford plant’s
senior supervisors greet them and

give them a tour, but Roy Chapin’s
grandson, Bill Chapin, president of
the Automotive Hall of Fame, was
also there to congratulate them.

In the end, Newell estimates his
1,650-mile trip (including touring
around New York and the leg from
Detroit to Urbana) required 370
kWh of energy, or about 4.4 miles
per kWh. At a total energy cost of
$46, based on 12.5 cents per kWh of
solar-generated electricity, Newell
made his trip for significantly less
than the average 30 mile-per-gallon
car, which would have used 55 gal-
lons of gas at a total fuel cost of $165
to $220, assuming fuel prices of $3 to
$4 per gallon. But Newell foresees
efficiencies in charging technology
and increases in electric vehicle
range that may lead to a day when
stopping to charge will no longer be
necessary.

“And this is just the beginning,”
Newell said. “Our great research
universities are providing the tools
and solutions we need for sustain-
able living. Entrepreneurs will rap-
idly move these technologies into
the marketplace as we've seen with
so many other technologies.”

Newell retraces historic car trip in electric style

Left: Professor Emeritus Ty Newell

poses with his new electric car, The

Sun Catcher. Inset: Ty Newell.
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Our strong partnerships with corpora-
tions, foundations, and professional or-
ganizations have created an important
source of support for MechSE. Grants
and gifts provide scholarships and fel-
lowships, restricted or unrestricted sup-
port, facility improvements, and
student project support. Such gifts in-
clude matching gift funds made in con-
nection with donations from employees,
typically alumni. We are proud to ac-
knowledge the organizations here,
which have supported MechSE pro-
grams over the past year.
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Mechanical forces in cells
could provide new informa-
tion on cancer, Alzheimer’s

MechSE professor Taher Saif is
no stranger to the world of the mi-
croscopic. He is the director of the
MEMS/Micromechanics lab, and has
developed several MEMS (micro-
electromechanical systems) devices
for use in his own research, studying
the mechanics of the very, very
small—including the cells that make
up the human body. 

Much of his research examines
single cells and biological microenvi-
ronments. One subject of this re-
search is the neuron, and the effect
of mechanical forces on neuronal
growth and memory. Neurons
stretch as a person grows; Saif and
his group try to study why the neu-
rons do not fail as they stretch, how
their mechanical properties help
them to cope with the stretching,
and most importantly, how memory
storage and learning ability evolve
with this stretch. 

“What we find is that without
this mechanical force as we grow, the
learning process may not happen,”
Saif said. “So the long-term goal is

that if we can understand the effect
of mechanical forces on the neu-
rons, then we might be able to look
at neurological diseases such as
Alzheimer’s from a different point
of view.”

Saif, in collaboration with Pro-
fessor Akira Chiba in the Depart-
ment of Cell and Structural Biology
at the University of Miami, discov-
ered that the mechanical tension in
the axon of a neuron has a strong
effect on neurotransmission, or the
process in which a neuron passes a
signal to other neurons. If it is de-
termined that diseased neurons in
an Alzheimer’s patient don’t have
the same mechanical properties as a
healthy cell, they may be able to
find a treatment focusing on restor-
ing these properties. Saif empha-
sizes that this is a long-term goal,
but that the research has great po-
tential.

Another way he applies me-
chanical expertise to cellular biol-
ogy is in his studies of cancer
metastasis. Specifically, he re-
searches the beginning of metasta-
sis, and what causes the cancer cells
to break away from the parent

tumor. The answer may lie in the me-
chanical properties of the cells. 

“In some of our work,” Saif said,
“we see that the stiffness of the
tumor, or the mechanical microenvi-
ronment of the cancer cells, reaches a
certain softness. Then somehow that
mechanical softness can send a signal
to the cells, and they begin to come
off from the parent tumor and spread
around the body. We are trying to
understand what this mechanical 
signal is.”

The answer to this question could
lead to great advances in cancer re-
search and treatment, and most im-
portantly in the control and
prevention of metastasis in cancer
patients.

MechSE faculty leads 
interdisciplinary effort to 
create biological machines

Saif and fellow MechSE professor
Jimmy Hsia have positioned them-
selves at the forefront of an emerging
field of bioengineering: creating liv-
ing, multi-cellular machines. 

“This is a very new project; the
idea is still far in the blue sky area,”
Saif said. “No one has ever done this
before. The hope is that we can make
biological cells get together by them-
selves, with some guidance, and that
they would evolve into a moving ma-
chine that could perform some useful
function.”

They are both leaders in the NSF
center for Emergent Behaviors in In-
tegrated Cellular Systems (EBICS), a
multi-institution science and tech-
nology center intended to “create a
new scientific discipline for building
living, multi-cellular machines that
solve real-world problems in health,

ple, how do mechanical forces on the
cell translate to different cellular be-
haviors? The process is called
mechanotransduction: mechanical
forces can go through specific mole-
cules and proteins in the cell mem-
brane, cross the membrane, and
transduce signals to the interior of the
cell. Wang postulated that the initial
mechanical energy was transmitted
through filaments within the cell all
the way to the nucleus, and could
therefore alter genetic expression
with unpredictable results. 

“You can’t just relate one force
and one gene,” Wang said, “because
when you apply one force, you cannot
say just one gene gets turned on and
turned off. It’s not that simple. It
could be a few, or a group of genes.”

Another of his recent significant
breakthroughs was discovering that
using a soft substrate to culture stem
cells would keep them in their
pluripotent state. Previously, re-
searchers had used expensive chemi-
cals called growth factors to keep the
stem cells from spontaneously differ-
entiating. The more inexpensive solu-
tion of using a soft substrate to keep
them in their dedifferentiated state is
a major step forward for stem cell re-
search. 

“What kind of impact is our re-
search going to have on the rest of the
nation or the world?” Wang said. “Can
we make a big impact? Can we make
others follow our work? That’s how
science progresses. And I think our
department is working in the right di-
rection in biomechanics. We focus our
expertise on certain areas to do pio-
neering work, work that people can
follow. That’s really the most impor-
tant.”
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Ning Wang
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health of the public. And to do that,
you have to first understand the
mechanisms that make it happen.”

Mechanobiology could 
explain mystery of relapses
in cancer patients

The recurrence of cancer is one
of the greatest mysteries plaguing
the medical research field. After
weeks or even years of being de-
clared cancer-free, a patient can see
their cancer return stronger than it
was before. It is every cancer sur-
vivor’s greatest fear. 

Professor Wang has been apply-
ing mechanical engineering to bio-
logical questions for nearly 30 years.
Recently, his research has turned its
focus to the disease that is estimated
to kill about 500,000 people each
year, and specifically, on the mys-
tery of its recurrence.

Wang’s most recent work tries to
explain why patients experience re-
lapses in cancer. It is unclear why or
how cancer relapses. Experiments
have shown that between 250,000

and 1 million typical cancerous cells
are required to regenerate a tumor,
but there aren’t that many cancer
cells in the patient when they are
declared to be in remission. 

Research has recently surfaced
that not all cancer cells are the
same. Most cancer cells do not have
an unlimited capacity to multiply
and create tumors. For the majority
of cancer cells, if they somehow es-
cape the parent tumor to other
parts of the body, they die there, un-
able to reproduce. However, there
are a small percentage of cancer
cells that can replicate indefinitely,
and it is believed that they are re-
sponsible for tumor growth. They
are called cancer stem cells, tumor
founding cells, or tumor repopulat-
ing cells. Where it takes hundreds of
thousands of normal cancer cells to
regenerate a tumor, it only takes 10
tumor repopulating cells to do so.

Wang’s research has found a
way to identify these cells using me-
chanics.

“There was a lot of controversy
and debate about it. People were
using everything they could to try
and identify them,” Wang said, “but
their results couldn’t be replicated by
other groups because different groups
used different mechanical environ-
ments. So we basically unified them
and thought that if we controlled the
mechanical environment, we could
actually separate the tumor-creating
cells.”

By realizing the importance of me-
chanical forces on cells, Wang said his
group discovered what other research
groups could not. These cells have
been found to be extremely resistant
to chemotherapy and even to cancer-
treating drugs that have proven effec-
tive against normal cancer cells.

“So this raises the question why
are they like this?” Wang said. “And
the answer is that we don’t know.
That’s the problem we’re working
on.”

Wang has applied his mechanical
engineering knowledge to many
other biological mysteries. For exam-

Engineers’ deeper understanding
of biology can lead to advances in
medicine—and even engineering—as
researchers delve deeper into the
properties that govern living tissue.
Proof of this can be seen in the re-
search that thrives in our own de-
partment.

Many MechSE professors have
chosen to use their engineering ex-
pertise to further advances in these
areas. Those profiled here include
Taher Saif, Jimmy Hsia, Sascha
Hilgenfeldt, Srinivasa Salapaka,
David Saintillan, Kimani Toussaint,
Iwona Jasiuk, Amy Wagoner John-
son, and Ning Wang. 

“Whether or not mechanical en-
gineering is relevant to biology is not
even a question now,” said Wang,
who has led breakthrough research
on the effects mechanical forces have
on cells.

“Now the question is: how do you
use engineering principles or me-
chanical approaches to solve impor-
tant biological questions? We want to
improve the lifestyle and the general
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Mechanical engineering is an exceptionally broad discipline in that the laws of mechanics can be applied to
almost anything that moves or experiences a force. The general perception of mechanical engineering is usually
that it only relates to metals, cars, electronics, and other such man-made materials and products—but because
the laws of mechanics dictate the behavior of so much of the outside world, it is only natural that mechanical

engineers turn these principles inward as well, in a blend of biology and mechanical engineering. This is known
generally as “biomechanics,” or when it specifically relates to work with cells, “mechanobiology.” 

Many MechSE professors are working at the crossroads of 

mechanical engineering and biology



of a fruit fly’s eye. The tissue of a fruit
fly’s wing is disordered, with an irreg-
ular pattern that changes from fly to
fly. Hilgenfeldt therefore chose to ap-
proach the problem from a statistical
angle, taking into account the num-
ber of neighbors each cell has and the
area of each cell. He found that as the
wing develops, the probability distri-
bution of both variables narrows over
time. 

“What’s important is that we can
get analytical solutions for the gen-
eral appearance of the tissue using
only the characteristic width of the
area distributions,” Hilgenfeldt said.
“I don’t need to know anything about
the biological processes.”

The universality of this property
means that it cannot be specific, and
therefore cannot give a diagnostic
value for an individual pattern. If, for
example, one tried to tell the differ-
ence between healthy and diseased
wing tissue, the correlation between
area distribution and neighbor distri-
bution should hold for both. 

Hilgenfeldt still thinks there are
more answers to be found.

“The ultimate goal is to under-
stand the development from one pat-
tern to another over time,”
Hilgenfeldt said. “We’d like to identify
better diagnostic measures from the
statistical analyses. And in the course
of doing that, hopefully be able to
connect back to the mechanics of the
system. I think there’s a bridge to be
constructed between the statistical
analysis and the mechanical analysis,
and I hope to pursue that more.”

Drug discovery made easier
through statistical physics

A medicinal drug can be created
from any combination of millions of
chemical compounds. Experiment-
ing with all of these combinations
can be costly when trying to develop
a new drug—but MechSE professor
Srinivasa Salapaka in collaboration
with ISE professor Carolyn Beck
have simplified the problem using
tools and concepts from statistical
physics and statistics in what is
called combinatorial library design. 

Combinatorial drug discovery is
a computational approach to devel-
oping potential pharmaceuticals. In
order to find a drug to treat a certain
disease—to kill certain types of can-
cer cells, for example—researchers
will try many different combinations
of compounds and measure their ef-
fectiveness. If they are effective, they

are selected as potential drug candi-
dates and tested further. 

The challenge is that there are so
many compounds, doing experi-
ments with all of them is extremely
costly. But some compounds are ex-
ceptionally similar in several quali-
ties to groups of other compounds.
In this way, a compound can be ex-
perimentally representative of its
entire library. Selecting them is
called lead compound selection.

“This is numerically a very hard
problem,” Salapaka said. “It takes a
very large number of computations.
So we developed some algorithms to
do such a selection process. The
compounds that we choose are rep-
resentative of their entire library;
that is, we are making sure that all of
the properties of the compounds in
the original library are represented.”

Organizing compounds by li-
brary is determined by the com-
pounds’ properties. All of the
compounds in a certain library will
have about the same value for all of
the desired properties of the poten-
tial drug. On a graph of two values,
for example, the compounds in a cer-
tain library can be seen in a cluster
around their values for those two
properties.

“You choose one representative
from each of these clusters to repre-

sent the entire library,” Salapaka
said, “because doing an experiment
with one of these compounds is the
same as doing the experiment with
any of the compounds in that clus-
ter. It saves a lot of time and money.”

Considering that combinatorial
libraries typically consist of several
million compounds, this system is
the only way that makes combinato-
rial chemistry techniques even re-
motely practical. But its ability to

create molecules and test them en
masse could revolutionize drug 
discovery.

Applying fluid mechanics to
bacterial suspensions has
broad implications

Bacteria are some of the most
abundant life forms in the ecosys-
tem. The biomass of bacteria on
Earth is greater than that of plants
and animals combined, and there
are 10 times more bacterial cells
than human cells in the human
body. 

MechSE assistant professor
David Saintillan specializes in fluid
mechanics and has developed algo-
rithms and models for different
types of fluid systems. Some of his
more recent work has been with 
“active suspensions” or fluidic sus-
pensions with self-propelled parti-
cles—in this case, bacteria. 

“When you have a lot of them 
together, you can see that bacteria
affect flows on very large scales,”
Saintillan said. “And most of the
work that I’ve been doing over the
past few years is trying to under-
stand why that happens, and what
the implications could be.”

Because of the prevalence of 
bacteria, the implications are broad.
Studying these active suspensions
could lead to a better understanding
of how bacterial infections spread
through the body or how microor-
ganisms in the oceans influence 
the mixing of oxygen and other ele-
ments. In fact, the mixing that goes
on in active suspensions is so effec-
tive that researchers have attempted
to use bacteria in engineering de-
vices to mix fluids more efficiently. 
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“WE ARE REDEFINING MECHANICAL ENGINEERING. TRADITIONALLY IF YOU

THINK OF MECHANICAL ENGINEERING, WHAT PROBABLY COMES TO MIND IS

MACHINES, CARS, NUTS, AND BOLTS. BUT NOW I THINK MECHANICAL

ENGINEERING IS VERY, VERY BROAD. WE’RE CONNECTING THE CONCEPTS OF

MECHANICAL ENGINEERING WITH THE BIOLOGICAL WORLD. IT’S A VERY

EXCITING TIME.” –TAHER SAIF

technology center, would have an
organizational structure to really
pursue these other components vig-
orously.”

For this reason, EBICS is sponsor-
ing a freshman-level course at Illi-
nois called “Interdisciplinary
Research and Education in Biology,
Engineering, and Health Science.”
The idea behind the course is to in-
troduce students to interdisciplinary
scientific work, including EBICS re-
search, to promote interest and un-
derstanding, and to attract
underrepresented minority and fe-
male students to the fields of biology
and engineering.

“We are redefining mechanical
engineering,” Saif said. “Tradition-
ally if you think of mechanical engi-
neering, what probably comes to
mind is machines, cars, nuts, and
bolts. But now I think mechanical
engineering is very, very broad.
We’re connecting the concepts of
mechanical engineering with the bi-
ological world. It’s a very exciting
time.”

security, and the environment.” Hsia
is the associate director of the center
from the University of Illinois, and
Saif is the lead investigator in the
“Cell Clusters” thrust, which creates
the components of the biological
machines. These machines could
have locomotive and sensory abili-
ties, which would allow them to
move through the bloodstream to
deliver a drug to a local area, or to
clean up oil spills and other environ-
mental toxins. They could even have
the ability to reproduce, making
more identical units with the same
functionalities.

There are distinct advantages to
using biological machines rather
than man-made machines. While
they may be more complicated and
more difficult to create, biological
machines are capable of learning
functionalities that are either impos-
sible or impractical for man-made
machines. They are more adaptable
and versatile at responding to exter-
nal stimuli, and learn responses
much faster and more effectively. 

Another of their objectives is to
develop educational programs based
on this research and involve groups
in their research that are tradition-
ally underrepresented in science.

“There are other components of
a center besides research,” Hsia said,
“such as creating the next genera-
tion of research and education lead-
ers, training these students with not
just the research and courses, but
also in leadership skills, communica-
tion skills, ethics issues, entrepre-
neurship. We need to do this for all
research, but for the most part only
a center like ours, a research and

Geometry in eye of fruit fly
suggests relation between
energy and morphogenesis

The most common organism
used for biological modeling, with its
minimal care and efficient breeding,
is Drosophila melanogaster: the com-
mon fruit fly. Mechanical engineers
are no strangers to modeling—so
naturally, when biologists studying
morphogenesis in fruit flies started
to consider mechanical factors, they
needed someone with a strong me-
chanical background in soft tissues. 

MechSE associate professor
Sascha Hilgenfeldt studies the
geometry, structure, and evolution
of foam and soft condensed matter.
This specialization lends itself very
well to the study of cellular struc-
tures and biological tissues, specifi-
cally the mechanical forces and
statistical trends that affect their
growth. Using the eyes and wings of
the fruit fly as models, Hilgenfeldt’s
work is increasing biology’s under-
standing of morphogenesis: how or-

ganisms and their components de-
velop their shape.

“Biologists know a tremendous
lot about what proteins are involved
in the morphogenesis of each
shape,” Hilgenfeldt said. “But know-
ing which proteins are being used
doesn’t directly relate to the shape.”

Hilgenfeldt started by writing an
energy functional (the calculated
total energy of the system, depend-
ent on the state of the system) for
the structure of a fruit fly’s eye.
Since a system can only be in equilib-
rium when the total energy has been
minimized, the functional calculated
what pattern of shapes would create
the lowest possible energy. Impres-
sively, the shapes that required the
minimal amount of energy to main-
tain exactly matched the shapes
present in the ordered pattern of a
fruit fly’s eye.

“The shape is a consequence of
passive energy minimization, and
not of active biological processes,”
Hilgenfeldt said. “This amazingly
regular shape was ultimately made
from something that was very disor-
dered to start with, less than two
days before. And that has huge con-
sequences, because if we were to re-
ally understand all the processes
during morphogenesis, then we
could manipulate the morphogene-
sis, we could generate tissues, we
could tailor tissues that are grown in
the lab to purposes that we’d like.”

These ordered shapes can be
quantitatively explained by the min-
imization of energy. However, this
model only works in tissue with a
regular cellular pattern, such as that

26 Spring 2013

Taher Saif
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“Most studies focus on the final out-
come—whether regeneration takes
place or not. We’ve showed that you
can regenerate bone, using a specific
approach, and now we want to un-
derstand fundamentally what takes
place in a successful regeneration as
opposed to a regeneration that is not
successful.”

Both research groups have the
same long-term goal: to find effec-
tive and safe methods for repairing
or treating broken or diseased bone.

“I feel like I’m doing something
good for somebody,” Wagoner 

“If the defect is too big, the bone
won’t bridge the defect on its own,”
Wagoner Johnson said. “So the idea
is to put a scaffold in there that 
allows bone to grow in, called an 
osteoconductive structure. And
there are factors that don’t just allow
the bone to grow in, but actually en-
courage it to do so, and so we try to
figure out what kind of variables en-
courage bone formation.”

Professor Jasiuk is also looking at
the structural properties of bone as a
material, but in a slightly different
way. While she also studies bone re-
generation, her main focus is in how
bone structure changes when it is af-
fected by age or disease, especially
osteoporosis, a disease that affects
more than 10 million people in the
United States today.

“The idea is that bone has a very
complex structure at different hier-
archical scales, and the structural
and compositional properties of
bones change with age,” Jasiuk said.
“We are interested in the structure
of healthy bone and deviations from
it, with the hope of finding or assess-
ing medications for curing or treat-
ing it or for early diagnosis of
osteoporosis.”

Her work involves aging bone,
diseased bone, bone regeneration,
and the growth of bone due to me-
chanical motion such as exercise.
She studies bone both as a structural
material, and also as a biological (liv-
ing) material that changes both
structure and composition with dif-
ferent environments and stimuli. 

“We are investigating fundamen-
tally what processes are taking place
during regeneration,” Jasiuk said.

Johnson said. “I think it’s really neat
to be able to use engineering skills
and technology and apply them to
biomedical problems. It’s so much
more motivating to me to have that
application.”

For Jasiuk, the biological connec-
tion was a pleasant surprise. 

“I was always very interested in
biology and biological applications,”
Jasiuk said, “but at the time when I
was making decisions about my stud-
ies, I did not know I had that 
option. I enjoy it very much.”

Much more research being
done

Other MechSE faculty members
are making significant advances in
biomechanical research as well. Pro-
fessor Jon Freund’s microcircula-
tion simulations provide detailed
information about how the trans-
portation of white blood cells affects
the inflammatory response to an in-
jury. And Associate Professor
Prashant Mehta applies nonlinear
control methods to analyze the fir-
ing of neurons in the brain. 

Even when biological tissue and
fluids aren’t the direct subjects of
research, mechanical engineering
expertise has a lot to offer the bio-
logical and medical sciences. Profes-
sor Shiv Kapoor’s research in
microscale milling/drilling ma-
chines represents a significant step
toward a desktop factory capable of
manufacturing biomedical implants.
Professor John Georgiadis is work-
ing on developing and refining a
new generation of Magnetic Reso-
nance Imaging (MRI) methods for
microfluidics. And Associate Profes-
sor Liz Hsiao-Wecksler uses me-
chanics to analyze gait and balance
in order to develop more effective
orthotics, and to learn more about
problems such as slipping, tripping,
and asymmetric gaits.

Across the board, these and
other MechSE faculty members are
making a difference in the field of
biology with their expertise in engi-
neering.

–Written by Meredith Staub
(BS Physics ’15)

“WE ARE INVESTIGATING FUNDAMENTALLY WHAT PROCESSES ARE TAKING PLACE

DURING REGENERATION.  MOST STUDIES FOCUS ON THE FINAL OUTCOME—

WHETHER REGENERATION TAKES PLACE OR NOT.  WE’VE SHOWED THAT YOU

CAN REGENERATE BONE, USING A SPECIFIC APPROACH, AND NOWWEWANT

TO UNDERSTAND FUNDAMENTALLY WHAT TAKES PLACE IN A SUCCESSFUL

REGENERATION AS OPPOSED TO A REGENERATION THAT IS NOT SUCCESSFUL.”

–IWONA JASIUK

Kimani Toussaint
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MechSE professor applies
unique imaging technique to
biological tissue

Collagen fibers make up 25% of
the total protein mass in mammals,
providing tensile strength in bone,
transparency in the cornea, and elas-
ticity in skin. Because they are so
prevalent in certain tissue types, it
can be useful to analyze their struc-
ture to see if the tissue is damaged or
unhealthy. Perfecting the right im-
aging process for such diagnostics,
however, is not an easy task.

MechSE assistant professor
Kimani Toussaint specializes in op-
tics, particularly relating to biopho-
tonics. A major part of his research
deals with the quantitative imaging
of collagen fibers using nonlinear 
optics.

“Ideally you want to be able to
take pictures without destroying
what you’re looking at,” Toussaint
said. “And then, you want to be able
to quantify certain features, so that
you have pictures with approaches
or methods that allow you to quan-
tify information that you’ve ex-
tracted. We have found second
harmonic generation to be a very
good technique for this.”

Second harmonic generation
(SHG), also called frequency dou-

There’s also some study into how
the fluid dynamics of these active
suspensions could give rise to the
growth of bacterial biofilms, or col-
lections of bacteria on a surface, in
the human body. The most prevalent
example is dental plaque, which can
cause tooth decay and gum disease.
Biofilms are also thought to play a
role in infectious diseases such as
microbial infections and may impair
the healing of cutaneous wounds. A
better understanding of how they
are created may be helpful in pre-
venting infections in the future.

Saintillan and his group are also
studying biological polymers, specifi-
cally the dynamics of flexible fila-
ments within the cell. Actin and
microtubules are flexible rods in a
cell that are important for locomo-
tion, cell division, and for the struc-
ture of the cell.

“We’re trying to understand
what their behavior in flow is,” 
Saintillan said. “You can cause 
buckling in different ways by com-
pressing them with different flows,
and so we’re trying to understand
this effect. Depending on how strong
the flow is, you can get different
shapes.”

For this study, however, the 
application is not quite clear yet.

“You’ve got a lot more processes
going on in the cell,” Saintillan said.
“It’s very complicated, so we’re basi-
cally stripping it down and looking
at the basic mechanics, characteriz-
ing the dynamics of the fluid inside
the cell, looking at it from more of a
physics side, and basically just im-
proving our understanding of what
goes on inside the cell.”

bling, is a process in nonlinear optics
in which pairs of photons are 
“combined” in a nonlinear material 
to form new photons with twice 
the energy, and therefore twice 
the frequency and half the wave-
length of the original photons. SHG 
microscopy uses this effect to create
an image of the object by measuring
the frequency-doubled photons as
they scatter off of the nonlinear 
object. For example, if a red laser
light is sent in, photons at blue wave-
lengths would be scattered back. 
Filtering the imaging process for
these blue scattered photons can cre-
ate an image of the object. 

SHG has several advantages for
biological tissue imaging. The
process avoids exciting the mole-
cules in the tissue, which can some-
times have ill effects. SHG can also
construct three-dimensional images,
and can probe relatively deep into
thick tissues compared to conven-
tional imaging approaches.

“One tends to use this type of
tool for systems that typically would
lend themselves to automatically
giving you this contrasting color,”
Toussaint said. “So if I were to look at
cells, this may not be the best tool to
use. But if I were to look at collagen
fibers, this would be a better tool to
use.”

Spatial harmonic analysis can be
used to quantify the spatial organiza-
tion of the structure. Toussaint and
his group have combined this tool
with SHG imaging in order to create
detailed, three-dimensional analyses
of the way collagen fibers are organ-
ized in a tissue, which has high diag-
nostic value. Toussaint and his group
have found that this method can
help stage breast cancer by imaging
the collagen structure within the
stroma.

“The initial results in our paper
seemed to indicate that the tech-
nique is promising, and discrimi-
nated between some of those stages
(of cancer),” Toussaint said. “It has
very good diagnostic potential.
There’s still more work to be done 
to really prove it.”

MechSE faculty taking two
paths to healing bones

The 206 bones in an adult human
body make up the skeleton, one of
the body’s vital mechanical systems.
MechSE faculty members Iwona
Jasiuk and Amy Wagoner Johnson
are delving deeper by exploring the
internal structure of bone itself. And
while they share the broader goal of
improving medicine and treatment
for diseases and traumatic injuries,
they are taking two different paths
to arrive there.

Wagoner Johnson’s main work
with bone involves creating ceramic
“scaffolds” to heal large gaps in
bone. These gaps can occur either
with serious trauma or the removal
of diseased bone due to such diseases
as osteoporosis or bone cancer. 

David Saintillan
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Two MechSE professors are breaking new
ground—and getting widespread attention

in academia and industry—with the shock-
physics research methods they have teamed up
to develop.

Shao Lee Soo Professor Scott Stewart
handles the computational modeling side of
the research, while Professor Nick Glumac
addresses the experimental. Their research into
chemical reactions in condensed “reactive ma-
terials” has potential in military, electronics,
biomedical, aerospace, and high energy density
energy storage applications. 

“There’s a whole class of condensed phase
reactions that have potential, with a huge
amount of energy liberated from
them,” Stewart said. “The molecules
react in a very short length scale, and
diffusion is very limited because
these are dense materials. The reac-
tions complete on very short, almost
atomic length scales.”

Involving materials such as tita-
nium and boron, Stewart’s research
on computational modeling of shock
physics systems provides insights
that would be nearly impossible to
study by direct observation. The ma-
terials are not optically accessible,
and that makes it challenging to un-
derstand the physics and chemistry in the ma-
terial when they are deforming or under high
pressure and temperature.

“It’s all computational modeling and mate-
rials science research, but specifically related to
phase transformation and chemical reactions,”
Stewart said. “For everything we’re doing, we
try to have to have an experimental context
and a system. It’s a niche subject, but it’s a very
fundamental subject.”

Stewart’s computational modeling work is
closely matched to provide analysis and feed-
back for the experiments in  Glumac’s lab, that
has wide-ranging and first of their kind capabil-
ities that employ high temperature optical
spectroscopy during the combustion of the re-
active materials.

Glumac’s research makes use of the shock
tube facility developed by MechSE research

professor Herman Krier. Researchers have used
shock tubes for decades for gases, but what
makes MechSE’s shock tube unique is that it is
used for particles. Glumac said it is now “the pre-
mier way” to look at how energetic particles
burn under the conditions they will be used in.

“Our teaming is a classic case where two peo-
ple from entirely different backgrounds  need
each other,” Glumac said. “And as a result we’ve
found opportunities to work together, and it’s
been effective.”

The partnership has led to development of a
unique core of expertise and capabilities, and the
result is long line of companies and agencies
wanting to fund projects with them. 

“We are getting incredible opportunities
these days,” Stewart said. “And people recognize
us as a team and seek us out.” 

One pair of grants held by the  combined
Glumac/Stewart  team was awarded through the
U.S. Defense Threat Reduction Agency, which de-
velops systems with the unique capability to de-
feat weapons of mass destruction. This project
may help the government develop a way to com-
bat chemical and biological agents in a manner
that reduces the likelihood of unintended dis-
bursement of those agents.

“Over the the last three or four years, by
working together we’ve brought on all these new
projects,” Stewart said. “Our two groups to-
gether form a center. It’s not called a center, but
that’s what it is.”

They have used this funding to build a large
and powerful team of colleagues within their re-

search groups. From Ph.D. students and in-house
research engineers, to faculty across the campus
and national laboratory fellows sprinkled around
the U.S., they are tapping top minds to keep mak-
ing substantial forward progress on every project.

“Scott’s just done a phenomenal job of collect-
ing outstanding people to work as affiliates with
this group,” Glumac said. “Not only is he good by
himself, but he’s really good at getting people
around him to tap into, to kind of leverage his
abilities with theirs, and take it all to the next
level. That’s a really powerful combination.”

Stewart is also partnering with researchers
from the University of Southern California and
Washington State University for a five-year, mul-

tiple-university research initiative,
funded by the Office of Naval Research. A
similar project with MechSE professor
Moshe Matalon, funded by the Air Force
of Scientific Research (AFOSR), with the
University of Missouri and CalTech has
just started. These projects will further
the fundamental understanding of ener-
getic chemistry in  condensed media,
with Illinois doing continuum simula-
tions and modeling in Stewart’s group. 

An additional grant from AFOSR will
fund Stewart’s work in computational
and applied mathematics looking at fun-
damental methods of high-order accu-

racy, multi-material simulation capabilities.
“We’re learning lots of things that people did-

n’t know before because we can actually run these
controlled experiments,” Glumac said. “It’s been a
very powerful tool for us. We’re getting lots of
continued mileage out of it.”

Funding agencies now approach Stewart and
Glumac, instead of the other way around, and
each of them now manage approximately a mil-
lion-dollar budget. This results in more time
available to run their research programs. 

“We’re getting a lot of attention, a lot of inter-
action,” Glumac said. “I have visitors all the time
from other universities and from industry as
well.”

“People come in to use our facilities to test
their materials and to learn from our diagnos-
tics.”

Two professors make energetic (materials) team

MechSE professors Nick Glumac and Scott Stewart.
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New Faculty

Gaurav Bahl
After receiving three degrees in
electrical engineering (Ph.D. and
M.S. degrees from Stanford and a
B.Eng. degree from McMaster
University in Ontario, Canada),

new assistant professor Gaurav Bahl has needed 
to switch gears in joining the Department of 
Mechanical Science and Engineering.

“Throughout my education there has been some
element of mechanics present,” Bahl said. “I was also
surrounded by mechanical engineers, so I was actually
integrated into a group in mechanical engineering.” 

Bahl uses elements of mechanics in his work,
using photons to create mechanical vibrations. 
Before finishing his post-doctorate studies, he used
optomechanics to excite vibrations in a microfluidic
channel. 

“Now, we can have a way in which we can cou-
ple a fluid with light, not just a solid object,” Bahl
said. “The flows and the vibrations within a fluid, the
acoustical vibrations within a fluid, we can couple
that directly to light as well.”

In Fall 2012, his first semester at Illinois, he
taught the special topics course, Photonic MEMS
(microelectromechanical systems).

SungWoo Nam
The academic path taken by new
assistant professor SungWoo
Namwas not the standard one.
Before he entered the Ph.D. pro-
gram at Harvard, he had already

logged three years of industry experience working
at a carbon nanotube manufacturing factory.

“With academia, if you have crazy ideas, you can
try them,” Nam said. “In industry, we have a goal we
want to accomplish. In a lot of cases, it is related to
cost and efficiency.”

Accordingly, in his Fall 2012 ME 498 course, he
included an array of areas in engineering that are
not usually discussed in the same classroom, includ-
ing material and manufacturing issues as well as
electrical engineering.

For the years ahead, Nam plans on teaching
more undergraduate courses, engineering thermo-
dynamics classes, and integrating lab work into his
class structure. 

Before attending Harvard for an M.A. in
Physics and a Ph.D. in Applied Physics, Nam
earned an M.Eng. in Materials Science from 
Yonsei University and a B.S. in Material Science
and Engineering from Seoul National University.  

New Appointments

Narayana Aluru
In June 2012, MechSE professor
Narayana Aluruwas appointed
the Director of Computational
Science and Engineering for 
the College of Engineering.  

A Richard W. Kritzer Professor, his research has
significantly advanced the understanding of
physics at the micro and nanoscale—particularly
with respect to microelectromechanical (MEMS)
and nanoelectromechanical (NEMS) systems and
nanofluidics. 

“I try to predict things before experiments
take place in some cases—computational discover-
ies,” Aluru said. 

Aluru’s research spans several engineering 
disciplines and he currently holds affiliations with
the departments of Bioengineering, Electrical and
Computer Engineering, Computational Science 
& Engineering, and the Beckman Institute for 
Advanced Science and Technology. 

He joined the Illinois faculty in 1998 after a
postdoctoral stint at MIT and earning his Ph.D.
from Stanford. He joined MechSE in 2004 as an 
associate professor and became a full professor 
in 2006.

Kenneth Christensen
Since August 2012, Professor
Kenneth Christensen has held
the title of Associate Head for
Mechanics Programs in
MechSE. He now oversees both

the undergraduate program in Engineering 
Mechanics and the Masters and PhD programs in
Theoretical and Applied Mechanics. These pro-
grams and their accompanying degrees have been
part of the department since TAM and Mechanical
Engineering merged to form the MechSE 
Department in 2006. 

“We have many extraordinarily talented 
students, both in the EM and TAM programs,”

Christensen said. “I am excited to interact with
them and witness their progress firsthand.”

In addition to his new position, Christensen
will continue to direct the Laboratory for 
Turbulence and Complex Flow. The lab’s 
research activities include experimental studies of
turbulence, microfluidics, and geophysical flows, 
as well as instrumentation development.  His
group has studied the impact of complex surface
topography on flow evolution, with particular 
attention to surface damage that occurs during
the operating lifetime of engineering systems.

“Flows over complex surfaces typically will
occur in engineering systems like gas turbine en-
gines, where the blades are damaged over time
and that damage reduces the operating efficiency
of the turbine,” Christensen said.  He is hopeful
this work will lead to more accurate predictions of
engineering system performance and perhaps
ways of mitigating such damage.

William King
MechSE professor William P.
King, a College of Engineering
Bliss Professor, has been
named director of the National
Science Foundation (NSF)-

Funded Center for Nanoscale Chemical-Electrical-
Mechanical Manufacturing (Nano-CEMMS).

“Manufacturing science and technology is 
one of the top federal research priorities, and 
the University of Illinois is known as a center 
of excellence in nano-manufacturing,” said
Michael Bragg, interim dean of the College of 
Engineering. “I greatly appreciate Professor
King’s willingness to step forward and accept this
important position in the College. He has been an 
important member of the Center to date, and we
look forward to his leadership as its director.”

“Manufacturing is critically important for
product innovation, and today there is a huge de-
mand for the benefits enabled by nanotechnology
and new materials,” King explained. “The Center
for Nanoscale Chemical-Electrical-Mechanical
Manufacturing Systems creates new nanotech-
nologies and enables their insertion into the
product innovation cycle.”

King’s own research focuses on nanoscale
thermal and mechanical measurements, 
engineering of nanomechanical devices,
nanomanufacturing, and nanometrology. 
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smokestack emissions in turbulent flows over
complex terrain and the dispersal of bio-agents in
subway systems. To conduct his research, he and a
colleague successfully purchased the first mini-
computer on the Illinois campus. At the time, all
campus computing was done on a central CDC
Cyber machine, which had limited memory and
tightly regulated access. Dunn and his colleague
broke the campus barrier on individual purchases
and opened the floodgate for others across campus.

Helmut Hans Korst died June
1, 2012 at his home in Champaign.
He was 96. He was born and raised
in Vienna, Austria.  He received
his undergraduate degree in engi-

neering from the Vienna Technology University in
1941. Post World War II, he was instrumental in re-
opening the Vienna Technical University.  In 1948,
Korst accepted a visiting lectureship in gas dynam-
ics within the Mechanical Engineering Department
at Illinois, where he stayed until his retirement in
1984. As head of the department from 1962 to 1974,
he attracted some of the most talented minds in
the mechanical engineering discipline to Illinois,
with 136 doctorates awarded and a departmental
ranking that reached fourth in the country.  He
consulted on missile aerodynamics for the USAMC,
NASA, NATO/AGARD, and aerospace organizations
such as Convair, GE, Boeing, Rocketdyne, and The
Redstone Army Missile Command.  Among Korst's
honors, he was an honorary member and fellow of
a number of engineering societies, including the
American Society of Mechanical Engineers (ASME)
and American Institute of Aeronautics and Astro-
nautics (AIAA). He also received the American So-
ciety for Engineering Education Centennial medal
in 1993.  Of his many honors and awards, he was
proudest of being named the recipient of the 1994
Guggenheim Medal in Aeronautics. 

Curtis Oneal Pedersen, pro-
fessor emeritus, died July 10, 2012
at his home in Hastings, Min-
nesota. He was 77. In 1956, 
Pedersen received a B.S. degree

from South Dakota State University, followed by
an M.S. degree in 1958 from the University of 
Minnesota and a Ph.D. in 1968 from Carnegie 
Mellon University, all in Mechanical Engineering.
Pedersen joined the department as an assistant
professor in 1967 and became an associate profes-
sor in 1972. His research areas included building

We have recently lost several of the faculty
who helped make the storied history of en-

gineering at Illinois. They will be missed, and we
hope to carry on in the great tradition they have
bestowed upon us.

Frederick G. Bauling, assis-
tant professor emeritus of theo-
retical and applied mechanics,
died September 9, 2012 at his
home in Sidney, Illinois. He was

86. Bauling was raised on a farm outside of Rock-
ton, Illinois, close to Beloit, Wisconsin. In 1943, he
began studies at Illinois, but he was soon drafted
into the U.S. Army and served as an armored in-
fantryman in the 6th Armor Division, detailed pri-
marily to General Patton’s 3rd Army. He fought in
the Battle of the Bulge, earning three Bronze Bat-
tle Stars. Following World War II, he returned to
the university and completed his bachelor’s de-
gree in mechanical engineering (1949). He also
began work for TAM professor H. John Schraeder,
who was in charge of the railroad investigation at
that time, and completed his master’s degree in
theoretical and applied mechanics (1953). Bauling
then began lecturing formally in TAM, and in
1957 was named an assistant professor. He retired
in 1983. During his career, he taught courses in
statics, dynamics, strength of materials, advanced
strength of materials, materials laboratory, and
experimental stress analysis. He also conducted
research on spallation in railway car wheels and
consulted with U.S. Steel and other companies. 
He was a member of the American Society of 
Mechanical Engineers and the American Society
for Engineering Education.

William E. Dunn died Decem-
ber 31, 2011 at Carle Foundation
Hospital in Urbana.  He was 61.
Dunn earned a bachelor’s degree
in engineering mechanics at

Northwestern in 1972 and studied under the late
Professor Bei Tse Chao at Illinois, earning his mas-
ter’s and doctorate in nuclear engineering in 1974
and 1977, respectively. He joined the Mechanical
and Industrial Engineering faculty in 1977, was
promoted to associate professor in 1983, and re-
tired in 2006. He was perhaps best known for his
research with Argonne National Laboratory on
the dispersal of pollutants, particularly aerosol
contaminants, in the atmosphere. With his stu-
dents he modeled, for example, the dispersion of

simulation, heat transfer, energy systems, and
thermodynamics. He became a full professor in
1988 and a professor emeritus in 1993. Pedersen
also consulted with Salem Corporation in
Carnegie, Pennsylvania for many years and did
work for General Electric Company and Honey-
well, Inc., among others. He was a NASA-ASEE
summer faculty fellow at NASA’s Johnson Space-
craft Center in 1971 and 1972. He was a member
of the American Society of Mechanical Engineers
and Sigma Xi, and a fellow of the American 
Society of Heating, Refrigerating, and Air Condi-
tioning Engineers (ASHRAE). In 1992, Pedersen
was awarded the Commander’s Award for 
Distinguished Public Service from the U.S. Army
Construction Engineering Research Laboratory.
Pedersen directed the BLAST program (Building
Loads and System Thermodynamics), the prede-
cessor to today’s Energy Plus building modeling
program used throughout the world. 

Mark A. Shannon, who was a current MechSE
professor, passed away October 14, 2012. Please
see page 34 for more on Professor Shannon.

Omar Marion Sidebottom,
professor emeritus of theoretical
and applied mechanics, died July
8, 2012 in Marion, North Carolina.
He was 93. Born in Forest City, 

Illinois, Sidebottom studied at Lincoln Junior 
College before earning his bachelor’s degree in
mechanical engineering at the University of 
Illinois in 1942. He completed his master’s in 
theoretical and applied mechanics in 1943 
under Dimitry Morkovin, who had himself just
completed his doctoral studies under the 
legendary TAM professor Herbert F. Moore. Side-
bottom became an instructor in 1947, assistant
professor in 1948, associate professor in 1953, and
full professor in 1957. He retired in 1982 after 40
years of teaching at the university, having advised
or co-advised more than a dozen doctoral stu-
dents in experimental plasticity, multi-axial
creep, and stress analysis. He was named a fellow
of the American Society of Mechanical Engineers
in 1972 for, in part, “several new concepts for
analysis of time-dependent inelastic behavior” of
metallic and nonmetallic materials. Sidebottom is
perhaps best known outside the campus for his
textbooks on mechanics of materials, including
several editions of the popular graduate text 
Advanced Mechanics of Materials.

Faculty In Memoriam

Narayana Aluru
has been named the
Director of Compu-
tational Science and
Engineering for the
College of Engineer-

ing (see page 30).  He also has been
named a Fellow of the U.S. Associa-
tion for Computational Mechanics. 

Gaurav Bahl has
joined the depart-
ment as an assistant
professor (see page
30).

Joseph Bentsman
has been named a
Fellow of the 
American Society 
of Mechanical 
Engineers (ASME).

Kenneth 
Christensen has re-
ceived a promotion
to full professor in
2012 and has been
named a Fellow of

the American Society of Mechanical
Engineers (ASME). He also has been
named MechSE’s Associate Head for
Mechanics Programs (see page 30).

Harry Dankowicz
has been named a
Fellow of the Amer-
ican Society of Me-
chanical Engineers
(ASME). He is the

Principal Investigator on $1M NSF
INSPIRE Award on “Asynchronous
communication, self-organization,
and differentiation in human and
insect networks.” He also authored
Recipes for Continuation, a book to be
published by SIAM in 2013.

associate head for undergraduate
programs and faculty advisor for the
SAE and EcoMarathon car teams 
(see page 14).

Brian Thomas was
awarded the Jerry
Silver Award from
the Association for
Iron and Steel 
Technology.

Pratap Vanka has
retired from the
department and
has been named a
professor emeri-
tus. Specializing 

in computational fluid dynamics,
Professor Vanka joined the depart-
ment as an associate professor in
1989 and was named a full profes-
sor in 1993. An ASME Fellow, he
won this group’s Freeman Scholar
Award earlier this year. A scientist
at Argonne National Laboratory
from 1979 to 1988, Professor
Vanka holds an MBA from the 
University of Chicago in addition
to his mechanical engineering 
degrees: a Ph.D. from Imperial 
College in London, an M.Tech
(Engg) from the Indian Institute 
of Technology in Kanpur, and a
BSc (Engg) from Banaras Hindu
University in India.

Amy Wagoner 
Johnson has 
received a 
promotion to 
associate 
professor.

Matthew West has
received a promo-
tion to associate 
professor.

Jonathan Dantzig
has received the
2012 Brimacombe
Prize for outstand-
ing achievements in
materials process-

ing. He and his co-workers also re-
ceived the Best Poster award at the
conference Modeling of Casting,
Welding and Advanced Solidification
Processing – XIII.

Naira Hovakimyan
has received the
Technical Achieve-
ment Award at the
9th International
Conference on Math-

ematical Problems in Engineering,
Aerospace, and Sciences.

Predrag Hrnjak 
has been named a
Fellow of the Society
of Automotive 
Engineers (SAE).

Harley Johnson
has been named 
a Fellow of the
American Society 
of Mechanical 
Engineers (ASME).

William King has
been named the 
Director of the 
NSF Center for
Nanoscale Chemical-
Electrical-Mechani-

cal Manufacturing (NanoCEMMS) 
at Illinois (see page 30). His work
also earned the Innovation That
Could Change the Way You 
Manufacture from the Society of
Manufacturing Engineers (SME).

Dimitri Kyritsis has
joined the Editorial
Board of Combustion
and Flame and been
named Associate 
Editor of the Journal

of Energy Engineering.

Moshe Matalon has
been named a Fel-
low of the American
Institute of Aero-
nautics and Astro-
nautics (AIAA). 

SungWoo Nam has
joined the depart-
ment as an assistant
professor (see page
30).

Martin 
Ostoja-Starzewski
has been named 
an Honorary Fellow 
by the Australian 
Institute of High 

Energetic Materials. He has been
named the Chair Managing Editor 
of Mathematics and Mechanics of 
Complex Systems (MEMOCS). He was
the Timoshenko Distinguished 
Visitor at Stanford University 
January-February 2012 and a 
Visiting Professor at Paris-East 
University in April 2012.

Carlos Pantano-
Rubino has received
a promotion to 
associate professor.

Michael Philpott
has retired from the
department. He has
been named an 
associate professor
emeritus. He contin-

ues to serve as MechSE’s acting 
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Message from the Advancement and 
Communications Office

Dear Alumni & Friends:
There is a well-known saying that goes something like this: “Life is what happens to us

while we are making other plans.” In some respects, this happened to me in a big way this
fall.  In August 2011, I left the MechSE Department after 24 years, during which I served in a
wide variety of roles. This was a difficult decision, as I love this department and all the people
that make it special. Fifteen months later, an unexpected vacancy for a Director of Advance-

ment occurred, and I was thrilled to be asked to fill the position.  I truly feel like I am “back home,” working with
the amazingly talented faculty, students, staff, and alumni of this great department.  

I have a 31+ year relationship with this organization—as an undergraduate and graduate student, alumnus,
staff member, and parent of a student who has two degrees from MechSE! During that time I have gotten to
know hundreds of students who are now our alumni.  While my position is still considered interim, I intend to be
here long-term, and will soon be on the road, meeting and thanking our generous alumni who so selflessly sup-
port the mission of this department. I look forward to seeing you again and learning how your experience in me-
chanical engineering, engineering mechanics, or TAM prepared you for your career, and discussing how you
would like to partner with us. You don’t have to wait to hear from me, however.  I can be reached via phone or
email as shown below.  I promise to answer every message on a timely basis, so please be in touch!

We have several priorities in our efforts to support MechSE, but among the most significant are scholarships
(for undergraduates) and fellowships (for graduate students). As you are likely aware, tuition has risen 123% in
the last decade, so we need to work doubly hard to ensure that we continue to attract the very best students, and
that financial need is not a barrier. 

The other major priority is the upcoming Mechanical Engineering Building East Wing addition project.  I had
the privilege of working on the preliminary design for this addition during its conceptual phase in the 1990’s
with Professor Tad Addy, and I am committed to making this vision become a reality.  This addition will feature
student-centric spaces, with emphasis on design, innovation, and entrepreneurship. Our students are outstand-
ing, and we expect the East Wing will help spawn their many innovative ideas into companies, products, and
services. We will be seeking your assistance with this, both financially and programmatically. Watch for updates
in future correspondence.  

With warmest “Illini” regards,

Robert Coverdill
Director of Advancement and Outreach Activities (Interim)  
217-333-4109 or coverdil@illinois.edu.

Giving a gift to MechSE online is simple and 
secure. Just go to mechse.illinois.edu/giving. 

If you have a smart
phone, you can access
this page by scanning
the accompanying 
QR code.
QR code reader app must 
be used to scan this code.

Give a Gift

Keep in touch
Keep up to date with the MechSE Department! Just 
go to mechse.illinois.edu/contact to sign up with 
your current contact information or email us 
MechSE-Advancement@illinois.edu. If you have a 
smart phone, you can access this page by scanning the 
accompanying QR code.

Join our social networks—just go to mechse.illinois.edu!

Attention, entrepreneurs!
MechSE wants to hear from all of our
alumni who have started their own 
businesses. Please contact Bob Coverdill at 
MechSE-Advancement@illinois.edu, 
and provide a short description of your
company. We will be assembling this 
information for future publication.

A student scholarship has been created
to honor Mark A. Shannon, who was
the J.W. Bayne Professor of Mechanical
Science and Engineering until his pass-
ing in October 2012. MechSE will award
this scholarship annually to an out-
standing undergraduate student in
recognition of Mark’s contributions 
to the department, the College of Engi-
neering, and the University of Illinois.
As described on the facing page,

Mark was an incredible individual who
continually amazed us by his ability to
secure research funding, as well as his
tireless work ethic, which regularly en-
tailed working through the night.
We hope you will join us in honoring

Mark and supporting his commitment
to excellence and leadership in engi-
neering students at the University of
Illinois by making a contribution 
to the Mark A. Shannon Scholarship
Fund. To make a gift, you can use 
either the secure website at
mechse.illinois.edu/giving (select 
the Mark A. Shannon Scholarship Fund)
or contact Bob Coverdill at 
217-333-4109 or coverdil@illinois.edu. 

Mark A. Shannon 
Scholarship Fund

In memoriam: 
Professor

Mark Shannon

“WHEN YOU THINK ABOUT IT, WE CAN’T EXIST

WITHOUTWATER. THERE IS NOT GOING TO BE A

POST-WATER ERA, NOT FOR HUMANS. 

IF THERE IS A POST-WATER ERA, WE’RE

NOT GOING TO BE INVOLVED.”

–MARK SHANNON
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In 2009, MechSE professor Mark
Shannonwas diagnosed with amy-

otrophic lateral sclerosis (ALS), also
known as Lou Gehrig’s disease. De-
spite battling this debilitating dis-
ease’s effects, he continued to teach
and hold office hours for students up
until his final days, to the amaze-
ment of all around him. He was 56
years old when he died, on October
14, 2012.

The dedication he showed
throughout his illness was truly an
extension of the passion he brought
to his work during his entire career.
As a scientist and engineer, Professor
Shannon took on some of our grand-
est challenges, contributing signifi-
cantly to the fields of water
purification and desalination, micro-
fabrication, medicine, and energy
production. 

His passion for his work was evi-
dent whether he was teaching stu-
dents or testifying before Congress.
Through his boundless energy and
tenacity, Professor Shannon was able
to attract colleagues from across the
campus and around the world to
share his vision and work to solve
society’s problems.

“I cannot begin to express how
indebted our department is to Mark.
A true visionary, Mark was an ex-
traordinary person who dedicated
his work and efforts to our stu-
dents,” MechSE department head
Placid Ferreira said. “He was an in-
spiration to all of us and we will al-
ways remember his generosity and
strength. He will be missed in every
facet of our academic endeavors.”   

most notably, the Center of Advanced
Materials for the Purification of
Water with Systems (The WaterCAM-
PWS). The fight for clean water—
and the life-saving impact it holds for
society—was his greatest passion. He
made it his mission to bring attention
to the impending problems associ-
ated with the world’s highly vulnera-
ble fresh water resources.

“We are a water planet; we 
are awash with water,” Professor
Shannon said. “There is 99.23 percent
of the water on Earth that is not
available for humans without some
treatment, and of the remaining 0.77
percent, we’ve been polluting it up so
much that we have to treat it again.” 

He received numerous teaching
and research awards and honors, 
including nominations for Water
Technology of the Year at the Global
Waters Conference in Zurich,
Switzerland in 2009 and was 
appointed to the U.S. EPA Science 
Advisory Board Environmental 
Engineering Committee in 2009. 

Professor Shannon was the 
co-inventor of a gate that is able 
to move and filter materials at the
molecular level. The molecular gate
may one day be used in devices that
diagnose and treat illnesses, infec-
tions, and contaminations. He also
co-developed a fluidic chip that uses
molecular gates to separate, manipu-

late, and analyze minute

Born December 2, 1955, Professor
Shannon received his B.S., M.S., and
Ph.D. degrees from the University of
California at Berkeley, where he also
held a post-doctoral appointment.
Then it was time to find a job.

“I wanted to teach at a school that
was like Cal,” Professor Shannon said.
“Very few schools meet those criteria.
In my first year of graduate school, my
wife and I made a list of dream jobs to
have if I was to go on for my Ph.D., and
Illinois topped that list. When I amaz-
ingly became a professor at Illinois, I
found that its culture has so much
more that allowed me to thrive.”  

It was 1994 when he joined the
University of Illinois faculty, and he
went on to make significant and last-
ing contributions to the department,
the university, and throughout the
world. After becoming a Kritzer Fac-
ulty Scholar in 2003 and a Willett Fac-
ulty Scholar in 2004, he was named the
James W. Bayne Professor in 2006. 

“I have collaborated with profes-
sors and students throughout the uni-
versity on projects that address major
problems facing the world,” Professor
Shannon said. “Very people-focused—
that’s Illinois. That is why we like it so
much here.”

In addition to teaching, Professor
Shannon was the director of the
Micro-Nano Mechanical Systems
(MNMS) Laboratory
and, perhaps

amounts of specified molecular
compounds, such as toxins and pro-
teins, from blood, saliva—and natu-
ral water.

“There is a 10 to 20 percent
chance in the next 10 years that
water intakes will drop to levels
that will cut off 30 million Ameri-
cans from water within days –
days,” Professor Shannon said. “But
at the same time we’re not doing
anything to try and prevent that.” 

Professor Shannon gained an in-
ternational reputation as a leading
expert in water purification re-
search through this numerous talks
and keynote lectures. He lectured in
Canada, China, Cyprus, Denmark,
France, Germany, Great Britain,
Greece, India, Ireland, Israel, Italy,
Japan, Korea, Mexico, the Nether-
lands, and Switzerland on this topic.
He also testified before the U.S.
House of Representatives Science
and Technology Committee and the
Senate Environment and Public
Works Committee about the need to
secure and sustain the fresh water
resources in the U.S.

“When you think about it, we
can’t exist without water,” he said.
“There is not going to be a post-
water era, not for humans. If there
is a post-water era, we’re not going
to be involved.” 

Colleagues said Professor Shan-
non had a passion for “advancing
the state of knowledge” in science
and technology and teaching his
students how to do the same. This
passion lives on through his family
and his students. 

“MARKWAS AN EXTRAORDINARY

PERSONWHO DEDICATED HIS WORK AND

EFFORTS TO OUR STUDENTS...HEWILL BE MISSED

IN EVERY FACET OF OUR ACADEMIC ENDEAVORS.” 
– PLACID FERREIRA
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