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The UMass Amherst Supermileage Team from the Mechanical and
Industrial Engineering Department finished a very respectable eighth
in the field of 33 teams in the Society of Automotive Engineers
national supermileage competition by logging an impressive 828
mpg. The faculty advisor was David Schmidt (fourth from right).
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Peaking at Just the Right Time:

Senior “Capstone” Courses

O

OLYMPIC ATHLETES KNOW exactly what “peaking” means. To reach that zenith, athletes
must take years of hard work, practice, conditioning, technique, training, learning, and
coaching and make it all converge into a perfect storm of peak performance.
Every senior in all four departments at the College of Engineering (COE) knows precisely what
peaking means, too. Except that here, instead of the Olympics, we call our peak experience the
senior capstone courses.
To our seniors, completing a capstone course must feel a bit like the thrill that Michelangelo felt
while putting the finishing touches on the Sistine Chapel ceiling in 1512, or like the high that Sir
Edmund Hillary and Tenzing Norgay experienced when they reached the top of Mount Everest in
1953. That’s about as “peak” as anything gets.
The Chemical Engineering Department (ChE) characterized its capstone course as a means “to
bring all the knowledge seniors have accumulated in the curriculum and apply it.” In the Mechanical and Industrial Engineering Department (MIE), its course was “the culminating experience” in
its curriculum. The Electrical and Computer Engineering Department (ECE) billed its capstone this
way: “as close as we can get to duplicating what these students will be doing in their professional
lives.” The Civil and Environmental Engineering Department (CEE) capstone amounted to “an
upper-level, integrative experience about what it’s like to be a professional engineer.”
Capstone courses are all that and more. This year, the courses climaxed in late April or early
May with four Olympian events, one for each department, in which the team projects for all our
seniors were presented. Those events brought the four-year learning curve for the Class of 2010
to an apex, from which our seniors will be launched into the glide path for their new engineering
careers.

is raising private support to
create a structural testing
facility that will strengthen
the framework of teaching
and research in our Structural Engineering and Mechanics group. The facility would
test girders, columns, connections, frames, and beamcolumns. Business owner
and philanthropist Robert
B. Brack, a 1960 graduate
in civil
engineering, has
joined with
the Vice
Chancellor
for Research and Engagement and the College of
Engineering to provide
$200,000 in dollar-for-dollar
matching monies. Mr. Brack
has also committed $50,000
to support the Robert
Barker Brack Class of 1960
Graduate Fellowship within
the Structural Engineering and Mechanics Group.
These are the kinds of strategic contributions that help
push our students toward
the top of their professions.
Another big push is on for
(Cont. on pg. 2)
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“We want the Exploratorium
to be an incubator for collaboration and innovation that
is impossible now, given our
current space constraints,”
said MIE Department Head
Don Fisher.
The Exploratorium support
has been led by the RDK
Engineers, Hal Berman (MS
’77), and Edwin Thomas (BS
’69). Private support helped
set up a similar facility, called
M5, in the ECE department
two years ago.

EX P ER IE N C E

Something truly amazing happened this year on the way to Commencement. In ChE/Biochem
590A, 27 students collectively came up with an important breakthrough in the production
process for a key enzyme called human protein phosphatase I, used for anti-cancer and antiHIV treatments.
“It’s a very relevant protein,” explained ChE Professor Susan Roberts, who teaches the interdisciplinary course with her husband, Dr. Louis Roberts of the Biochemistry and Molecular Biology
Department. “But before this year it couldn’t be produced in a form that can be readily purified.”
The problem with mass-producing pure phosphatase I had been that the enzyme was not functional if modified to simplify purification. The first step in overcoming this obstacle is “tagging” the
protein so that, when you get to the purification stage after production, you can directly pull it out
of solution. Researchers have been studying this issue for years, but before ChE/Biochem 590A,
the tagged protein wasn’t functional when purified.

2

P EA K

ChE/Biochem 590A: Biotechnology
Process Engineering Laboratory

“But in our class we have been working on a new system to tag the protein in an appropriate
way,” said Susan Roberts, beaming proudly. “And in this year’s lab we did that, and for the first
time came out with a functional protein after it was scaled up and purified.”
Individual donors are not the
only ones making a difference either, because corporate donors, too, are stepping up to help our students
(Cont. on pg. 3)

The Roberts modeled their lab after the pharmaceutical industry and how it would produce a protein product. As fitting as it seems, the ChE department’s capstone course amounted to a chemical transfer of knowledge applied to experiments dealing with reaction engineering, separations,
mass transfer, process design, and other chemical functions.
“The students understand these core unit operations, because they have studied the concepts in
the classroom,” explained Susan Roberts. “But we thought we would create a new opportunity for
them to expand their repertoire and start applying some of the chemical engineering principles
specifically to biotechnology and bioengineering.”
New opportunity, indeed! The Roberts’ students seized that opportunity, in true carpe diem style,
to make a little bioengineering history.

MIE 497: Senior Design Project
Dr. Sundar Krishnamurty, who teaches MIE’s capstone course, is in the business of solving
problems. He gets his problems from a range of sources, including the manufacturing companies that he deals with on a regular basis. Then he dishes out those problems to teams of his
seniors in MIE 497, so they can do a little wonder-working.
Here’s one good example. Dr. Krishnamurty is an integral part of the new Precision Manufacturing
Regional Alliance Project, funded by a $600,000 National Science Foundation grant and designed
to develop ways in which UMass Amherst can help area manufacturers create better products,
processes, and materials. One of the organizations in the alliance, Hoppe Tool Inc., came to Krishnamurty with a heavy duty problem: how to mount a 300-pound infrared camera from the back
of a truck with a telescoping lifting device that could handle the 300-pound payload and raise it
three feet in 12 seconds.
In response to this request, teammates Jesse Clauson, Todd Currier, and Dan Larson came up with a
Telescoping Tube Lifting Mechanism that won first place at the MIE presentation contest on May 3.
“They had the most complete prototype,” explained Dr. Krishnamurty, “and they had a solid
engineering analysis to back up their design.”
But that project was only the tip of the peak experience. The second-place team designed a
Rainwater Harvesting and SODIS Purification System for use in post-disaster scenarios, when diseases such as typhoid and diarrhea often break out because of contaminated water supplies. The
rainwater harvester and solar water disinfection apparatus conceived by Tasnim Ahmed, Adaze
Aimua, and Justin Marmaras consisted of a portable canvas funnel catchment device, which collects untreated rainwater in a 50-gallon water barrel and then purifies it through a U.V. filter.
Other creative projects for the course included a plasma cutter jig for the MIE machine shop,
indoor planting systems for low-income families, and various solar barbecue systems.
“We were very impressed with their vision, their passion,” said Dr. Krishnamurty. “More than
half of the projects were related to idealistic causes. The seniors wanted to contribute to society
in one way or another with their engineering knowledge and skills. And they did this in a very
cutting-edge, state-of-the-art way.”

excel. A new scholarship
created by the Conservation Services Group (CSG)
of Westborough, Massachusetts, and the SunPower
Foundation of San Jose, California, supports students
whose education is directly
related to energy efficiency, clean energy, and/or
environmental protection.
Sandhya
Sundararagavan of
the MIE
department
was the
COE recipient of the
scholarship.
“A year from now,” she said
about the impact of the
scholarship, “I see myself as
a successful energy analyst
in the energy/utilities sector.
I hope to contribute to the
ongoing research, technology, and competitive trends
in the global power industry
that will help in building a
clean green economy.”
Even recent graduates of
the college want to close
the circle of support by
giving back to the capstone
experiences that got them
where they are. This year,
four 2009 grads from our
ECE department collaborated with their employer,
Cisco Systems, Inc., to fund
the ECE Senior Design Project that had such a critical
(Cont. on pg. 4)
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the MIE department’s ClassE (for Class-Exploratorium)
project, a 2,500-square-foot
space in the ELab building.
The COE is currently raising
$100,000 in private support
to create the project, which
will feature an upgraded
computer lab, teleconferencing hardware and software,
several reconfigurable
meeting spaces, a lecture
room for guest speakers,
and a place for all the MIE
students to call home.

impact on their education.
ECE Department Head Kris
Hollot affectionately calls
these four (Austin Cormier,
Doug Frazer, Scott Richard,
and Ivan Bercovich) the
“Cisco Kids.” The Cisco Kids
created the new award to
fund projects of particular
merit, as determined by faculty. Then, Cisco generously
agreed to match its employees’ contributions at a ratio
of three to one.

(Cont. on pg. 5)

Speaking about peaking,
alumnus Mark Notkin (BS
’86) crested last year as
manager of the country’s
best-performing high-yieldbond fund, Fidelity Capital
& Income. He has an insider
tip for his fellow COE alums:
Invest in our students’ peak
performance. He followed
his own advice recently by
donating $10,000 to the
college’s scholarship fund.

CEE 486: Civil and Environmental
Engineering Design Project
Posted on Professor Al Lutenegger’s bulletin board in back of his desk was a simple message:
“Today May Be the Day.”

ECE 416: Senior Design Project
“The Senior Design Project is not only the culminating project in the ECE curriculum,”
said T. Baird Soules, the department’s undergraduate program director, “but it is also
where students broaden their skill base by making presentations, working in teams, and
staying within their budgets.”
All that was displayed on April 23, when the 20th annual ECE Senior Design Project Day
unveiled 13 clever, creative, and useful electronic inventions produced by seniors in ECE 416.
The event was a high-tech floorshow for electronic wizardry.

That message, in fact, could be the slogan for all the departmental capstone courses,
including the one taught by Dr. Lutenegger (pictured above). His object with CEE 486 was to
coax the max out of his senior teams, peaking precisely on April 28, when they presented their
design projects.
For his class, Dr. Lutenegger designed a real-world problem for his students to solve. Unlike the
professors in capstone courses for other departments, Lutenegger couldn’t ask his students to
produce real projects, only virtual ones, because CEE construction costs make the structures too
expensive to build. So each team concentrated on different components of an overall design
concept: replacing all the existing bus stops throughout a Florida city noted for its theme park,
whose logo is an iconic mouse.

“Funding scholarships
provides opportunities to
deserving students to get
an education they might
otherwise not be able to
afford,” he said. “I am a big
believer in the importance
of education, and funding
these scholarships is a great
investment in our country’s
future.”
As you can see, pushing our
students to the top is no accident. As Branch Rickey, the
general manager who signed
Jackie Robinson to break
baseball’s color barrier, once
said: “Luck is the product
of design.” And the college
depends heavily on our loyal
engineering alumni to help
design the luck, the performance, and the very future
of our students.

“These projects are really terrific, and some have a real sense of social conscience that would
ring well with the public,” said ECE Department Head Christopher Hollot.

“They have engaged your firm to prepare a design for modular structures that are environmentally friendly and accommodate visitors to the area,” the assignment read in part. “Each
team has been assigned a specific material for the design and construction. Your team needs
to develop a preliminary design for the structures, including a detailed structural design and a
foundation design and construction documents.”

The goal of Team Ganz was to develop a small, inexpensive optical reader that will audibly
identify different denominations of U.S. paper currency for visually impaired individuals.
There was no such product in existence until the team working with advisor Dr. Aura Ganz –
Erick Drummond, Ian McAlister, Chris Neyland, and Colin Smith – invented its prototype.

Addressing that concept, the students needed to fuse their previous four years of coursework
into a comprehensive design that took into consideration economic factors, feasibility studies,
alternative solutions, and detailed analyses. One design even worked the distinctive mouse ears
shape into the bus stop’s metal ornamentation.

Stuff Tracker is a technology that allows anybody with a smartphone to monitor the location
of valuable objects carried around on a daily basis. Stuff Tracker gives you a method to detect your items, a device to tell you where your objects are when you need them, and a way
to communicate with a database that tracks the location of these items. The Stuff Tracker
team, working under faculty advisor Dr. Tilman Wolf, was made up of Brennan Burns, Sahil
Shanghavi, Steve Stanvick, and Fadi Zoghzoghy (pictured above).

“One thing this course does is try to teach these seniors the esoteric nuances about the business
of engineering,” said Dr. Lutenegger. “It’s our chance to give them a realistic idea about what
the process of engineering is all about. It’s supposed to be a lot of work, because that’s what
engineering is.”

PUSHING OUR

What CEE 486 and the other capstone courses achieved was simple. On May 15, as our seniors
shifted the tassels on their mortarboards from one side to the other at Commencement – our
version of the Olympic victory stand – they knew they had earned the proud designation of
“professional engineer.”

THE TOP IS NO

According to voting by faculty, Team Ganz (Blind Assistive Technology Bill Reading Device)
and Team Wolf (Stuff Tracker) finished in a first-place tie for the best projects.

Other ingenious inventions included a fully interactive robotic explorer named Fireball and a
novel “purchase at the rack” shopping system called Bluetag.

Their hard work, bringing their collective learning at the COE into hard reality, proved what the
peak experiences of all four capstone projects meant to all our seniors at Commencement 2010:
“Today May Be the Day!”

STUDENTS TO

ACCIDENT
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In another peak performance
this spring, a team from the
COE known as Precision Slip
won the $50,000 grand prize
in the University of Massachusetts Amherst Innovation
Challenge Final Business Plan
Competition. The winning
team, led by
grad student
Robert Daniello,
plans to produce
drag-reducing
marine coatings,
a nanotechnology
invented in the MIE department that will dramatically
cut fuel consumption in watercraft. Thanks to our many
corporate donors, including
Platinum Sponsors Wolf
Greenfield and Saint Gobain,
as well as individual sponsors
such as Scott Perry (BS ’82)
and Eugene M. and Ronnie
Isenberg, the Innovation Challenge has awarded $355,000
over the last five years to
student-led teams peaking at

just the right moment.

News Around the Quad
“Blueprint Brigade” Installs Historic Well
in Kenya

Gao Chosen as IEEE Fellow
Dr. Lixin Gao of the ECE

Goldstein Named Fellow
of Microscopy Society

The campus chapter of Engineers Without Borders, a nation-

department has received

Dr. Joseph Goldstein, a distinguished

al group dubbed “The Blueprint Brigade” by Time magazine,

the honorary title of Fel-

professor in the MIE department and

has reached an historic landmark in its six-year-old Kenya Wa-

low from the Institute of

former dean of the COE, has been

ter Project by drilling a new well, for which the student orga-

Electrical and Electronics

named as a Fellow in the Microscopy

nization has raised $15,000 since 2006. The deep-bore well,

Engineers “for contribu-

Society of America. He is also a Fellow of the American

installed at the Machakha Polytechnic School in Kenya, will

tions to inter-domain in-

Society of Metals and even has an asteroid named after

help create clean drinking water for several thousand people

ternet protocol network

him, “Joegoldstein,” a heavenly body in the asteroid

in the Western Province in Kenya.

routing.” Professor Gao

belt between the orbits of Mars and Jupiter.

is the eighth IEEE Fellow on our current COE faculty.

Busch Vaults onto the Scene
Junior Sean Busch of

On April 14, Dr. Dev Gupta PhD

cation from the Massachusetts Institute of

the ECE department

’77, an adjunct professor in the

Technology, recently sang the praises of

won the 2010 UMass

ECE department, received an

two ChE researchers. One was nationally

Amherst Winter Male

Alumni Association 2010 Dis-

recognized “green gasoline” researcher

Scholar-Athlete Award

tinguished Alumni Award, as

George Huber, the John and Elizabeth

by posting a GPA of

presented at the Massachusetts

Armstrong

3.75, setting the uni-

CEE Team Wins “Traffic Bowl”

State House. Each year the

Professor. The article focused on Huber’s

Alumni Association honors alumni, faculty, and

startup company, Anellotech. The other

Our student chapter of the Institute of Transporta-

friends who have built on their UMass Amherst

ChE researcher was Paul Dauenhauer, who

tion Engineers from the CEE department took home

experience to attain distinguished achievements

has developed a special method of “gas-

the A-10 Champion-

the top prize at the 2010 Northeastern District I Traf-

in the public, business, or service realms.

ification” for converting biomass feed-

ship in that event.

fic Bowl. The Jeopardy-style competition was held in

The A-10 Conference

April at the Transportation Student Research Sympo-

also named Busch to

sium. UMass Amherst was represented by transporta-

its Academic All-Con-

tion engineering graduate students Steven Tupper,

An

ference Team for his strong performance during

Deanna Peabody, and Samuel Gregorio, as well as

model of tumor tissue, or “cylin-

the indoor track & field season, combined with his

alternates Katrina Hecimovic and Radha Gomez.

droid,” invented by Neil Forbes

record

for

the indoor pole vault
at 15’9”, and winning
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Professional

Development

stock into sustainable fuel. The magazine

Zeroing in on the Nature of Tumors
in

vitro

noted that his method could have a “profound” effect on the chemical industry.

three-dimensional

Dr. William Curtis Conner of the

key tool used for research in an

ChE department was chosen as the

article published in Nature Nano-

Fulbright Distinguished Chair in

technology. The journal is part of

Alternative Energy Technology at

the prestigious Nature Publishing

Chalmers University of Technology

gineering Song Gao of our CEE department and two Northeastern University faculty

Group, a spinoff of Nature, the

in Sweden. As the Fulbright Chair,

members has won a 21st Century Learning Lab Award of $150,000 from the MacArthur

leading

scientific

he will teach and develop research

Foundation. The game, NOx NO MORE, uses GPS data to teach students about the

journal, founded in 1869. The pa-

collaborations on that campus

environmental impact of their family’s transportation choices. NOx NO MORE was

per, published in April, was en-

throughout 2010 and 2011. The ap-

one of 10 projects chosen for awards out of more than 800 international submissions

titled “Tuning payload delivery in tumor

to the innovative digital media and learning projects competition.

cylindroids using gold nanoparticles.”

NOx NO MORE Knocks Noxious Emissions
A web-based teaching game developed by Assistant Professor of Transportation En-

international
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Conner Garners Fulbright Fellowship

of the ChE department, was the

stellar academic performance in the classroom.
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Technology Review, the prestigious publi-

pointment is the most prestigious
and selective of all Fulbright Fellowships.
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Technology Review Applauds
Two ChE Researchers

Gupta Recognized as
Distinguished Alumnus

The Numbers
FUNDING SOURCES (26.5M)
RESEARCH EXPENDITURES FY10

TOTAL COLLEGE REVENUE
SOURCES FY10 (45.6M)

◼ Current Gifts 3%
◼ Fee Income/Misc. Revenue 3%
◼ Industry/Private/Other Grants 17%
◼ State General Operating Funds 36%
◼ Federal/State/Local Grants 42%

◼ Federal 58%
◼ Industrial 17%
◼ State & Local 13%
◼ Other 12%

TOTAL COLLEGE EXPENDITURES
FY10 (45.6M)

FY10 College Numbers
Faculty. . . . . . . . . . . . . . . . . . . . . . . 95
Undergraduate Enrollment . . . . . . 1,421

The student team of Lam Nguyen, Monish Lillaney, Sergio Sian, and
Seth Roda produced this fully interactive robotic explorer, codenamed
FireBall, for its Electrical and Computer Engineering Department Senior
Design Project. Fireball is designed to be released into a potentially
dangerous and hostile environment in order to avoid human casualties.
The faculty advisor was Christopher Salthouse (second from right).

Graduate Enrollment. . . . . . . . . . . . 434
B.S. Degrees . . . . . . . . . . . . . . . . . .278
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M.S. Degrees . . . . . . . . . . . . . . . . . . 77

FY10 Research
Expenditures by
Department
CHE . . . . . . . . . . . . . . . . . . .  5,869,271

◼ Information Technology 1%
◼ Equipment/Leases 3%
◼ Supplies/Maintenance 4%
◼ Admin/Tvl/Postage 4.5%

◼ Scholarships/Fellowships 4.5%
◼ Overhead 13%
◼ Student Support 13.5%
◼ Salaries/Fringe 56.5%

CEE . . . . . . . . . . . . . . . . . . .  5,555,525
ECE . . . . . . . . . . . . . . . . . .  10,145,183
MIE. . . . . . . . . . . . . . . . . . . . 4,758,629
DEAN . . . . . . . . . . . . . . . . . . . 169,656
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