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If we believed in limits, 

Michelin 
would be out of business. Instead, we 

dream, we design, 
we build. We push the limits. 

At Michelin, our reputation for quality is reflected in our 
products and our people. We take pride in providing 
employees with long-term careers and excellent 
opportunities for advancement. If you're a driven individual 
who wants a lot of mileage out of your career, consider 
employment with us. 

We are currently looking for ME, CHE, EE & IE graduates for 
the following positions: 

• Process/Quality Engineer 

• Industrial Engineer 

• Mechanical Project Engineer 

• Electrical Project Engineer 

•Tire Research and Development Engineer 

• Reliability Engineer 

If you're ready to move into a rewarding career with 
excellent growth and advancement opportunities, please 
visit our web-site to view detailed job descriptions. 

www.careers.michelin-us.com 

An Equal Opportunity Employer. 
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GE Transportation 
Aircraft Engines 

The world's most powerful turbofan engine, the GE90, is backed by some of the 
boldest technical innovations in aviation history. 

That's why we're also big fans of engineering students from Virginia Tech, whose 
technical contributions can help us shape the future of aviation. 

We're 
big fans of 
aviation 
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Enoch Dames 
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Sarah Lewis 

Layout and Design 
Position open, apply today! 

Copy Editor 
Position open , apply today! 

Business Manager 
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Distribution Manager 
Position open, apply today! 
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Dan Cirulnick 
Enoch Dames 

Sarah Lewis 

Art & Design 
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Photography 
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Lynn Nystrom 

Director of News and External Relations 
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Engineers' Forum is ViJ·ginia Tech's student-run engineering 
magazine. Engineers' Forum is p ublished fo ur times d uring 
the academic year. The editoria l and business office is lo
cated at: 

223 Femoyer Hall 
Virginia Tech 

Blacksburg, VA 24061 

Phone 540-231-7738 
Email: forum@vt.edu 

URL: http;//fbox.vt.edufenglforum 

Member of Engin eering College Magazine Associated, Mike 
Dorcey, Chairperson. The opinions expressed in the Engi
neers' Forum do not necessarily reflect those of the ad minis
tration, faculty, staff, or student body of Virginia Tech. Copy
right 2005 Engineers' Forum. All rights reserved. Reproduc
tion in whole or in part withou t permission is p rohibited . 
Printed in the USA. 

FR 0 M T H E EDI T OR 

T he Engineers' Forum magazine serves to promote 
and discuss local engineering and related topics 
that occur throughout the year. We are a group 

committed to our professional publication, and compete 
each year in a conference w ith other universities across the 
country. The Engineers' Forum is composed of students 
from different academic backgrounds; membership is not 
limited to engineers. 

We currently need several positions fill ed, so please don' t 
hesitate to email us. Because the journal is pr inted four 
times per year, becoming a member does not required a 
very large commjtment. 

To the students, I hope you enjoy some of the articles, and 
feel free to email us with comments or suggestions. 

- Enoch Dames 
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Discovering 

Discovering a dream 

BY SARAH LEWIS 

Since the ea rliest his

tory man has looked to the 

stars for his dreams, imagina

ti on, and inspira tion of dis

covery. Now, since the mid 

twentieth century, the stars 

have become the dream. The 

world watched in awe as the 

beginnings of the space pro

gram began, and they con

tinue to watch in awe as sci

ence and engineering crosses 

a new barrier each day. 

could breathe aga in when 

Discovery made a text-book 

landing at Edwards Air Force 

Base in California. Then, the 

shuttle will be sent piggy

back on its personal 747 jet 

back to Kennedy Space Cen

ter in Florida. 

The nation' s collec

tive memory s tores few 

events every man, woman, 

and child ca n remember or 

has hea rd many time about. 

War does not always define 

On the planned 14 

day STS-111 mission the Dis

covery's seven-man crew de

livered much-needed sup

plies to the orbiting interna

tional space station. The U.S. 

is one of 15 nations collabo

rating to build and maintain 

the station. During the mis

sion a few crew members per

formed spacewalks to repair 

Charles Camarda, a 1990 Ph.D. graduate of aerospace and ocean engi
neering, was one of the seven astronauts who successfully flew on t!ie Dis
covery mission. He is fifth from left. 

the hull, test new safety pro

cedures, and conduct maintenance tasks. all of those memories, however. The space 

program provides continual food for that 

coll ective memory - the first moon-walk, 

the Apollo program, the Challenger disas

ter, the Columbia traged y, and most recently 

the successfu 1 mission of Discovery to bring 

supplies to the International Space Station. 

On Tuesday, July 26, 2005 the Na

tion watched and held its breath as the space 

shuttle Discovery blasted into orbit pro

pelled by a massive controlled explosion 

from the solid rocket boosters. The boost

ers use 6.6 million pounds of 

thrust to send the shuttle's 4.5 

million pound weight at launch 

into orbit, according to Jim 

Banke in a story pos ted at 

Space.com. 

The tiles are repaired 011 the Discovery space shuttle. 

The launch of Discov

ery marked the first manned 
space mission since Columbia 
broke apart on re-entry in early 

2003. It wasn't until 15 days later, 
on Tuesday, August 9, 2005 at 

8:11:22 a.m. EDT, that the nation 
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Of course any good Hokie knows 

that we can't be left out of such an amazing 

event. You can find us everywhere - even 

in space. Rookie crew member Charles 

Camarda earned his PhD in Aerospace and 

Ocean Engineering in 1990 from Virginia 

Tech. 

He grew up in Queens, N.Y. and 

graduated from Archbishop Malloy High 

school in 1970. He then headed to the Poly

technic Institute of Brooklyn, and grad

uated with his bachelor 's degree in 1974. 

He never gave up on his dream of 
becoming an astronaut, even after he was 
turned down for the opportunity shortly 

after beginning work at NASA. He has 
worked at NASA's Langley Research Cen-

Continued on next page 



feature 

Continued from previous pnge 
ter for 22 years, and now his resolution and 

Hokie determination paid off. In 1996 he 

fina lly rea lized his dream and became a 

ASA asb·onaut, according to the Stanner 

Alumni Associa tion webpage for the high 

school. 

" It was a time when spaceflight 

was so intriguing. lt was natural for me to 

want to be an astronaut, to dream of being 
an astronaut," Camarda reminisced for 

ASA' screw information web pages. 

edy when the foa m was damaged during 

liftoff. This time, the foa m problem was 

quickly detected and repaired during one 

of the spacewalks made by fellow crewmen 

Steve Robinson and Soichi oguchi. 

ln the ASA crew biography in

formation at www.nasa.gov. Camarda de

clared that "Spaceflight will a lways be an 

experiment; it will never be an operational, 

routine venture, and we need to learn from 

every flight," Camarda said. "We need to 

improve and make sure that we're ever

vigilant that we can make this vehicle as 

robust and as safe as we possibly can," in 

res ponse to the newest mission being 

termed a " test mission." 

Dr. Raphael Ha ftka, his advisor 

and a former Virginia Tech p rofessor, gave 

glowing praise for his engineering skill and 

understanding to Kevin Miller at The Roa

noke Times. Camarda fina lly got to put that 

knowledge to work as one of the crew to 

analyze the shuttle for possible damages 

while in orbit, using a new laser system. 

ow with the safe return of Dis

covery to Edwards Air force Base, NASA is 

turning its attention to Mars and possibly 

even eventual colonization. On Friday, Au

gust 12, 2005 the Mars Reconnaissance Or

biter shot into space to spend the next sev

eral months traveling to the red planet to 

NASA will next tum its attention to Mn rs. 

The new laser system was de

signed to detect damages like those be

lieved to have caused the Columbia trag-

continue the search for water and possible 

li fe. 

The dream of space travel is not 

limited only to the math-whiz or engineer. 

See Discovery, pnge 9 
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Examine the Possibilities. 
Now Hiring - Immediate Openings 
Stand at the center of scientific and technological progress at the 
United States Patent and Trademark Office, securing exclusive 
rights for inventors over their discoveries worldwide. The United 
States Patent and Trademark Office continues to experience 
significant growth in the filing of patent applications, which 
translates into immediate opportunities for engineers and 
scientists to become Patent Examiners. Visit our website at 
www.USPTOcareers.gov to learn more about how your 
engineering skills can help keep American ingenuity on 
the cuning edge. 

Patent Examiners 
As a Patent Examiner. you will analyze patent applications using 
your specialized engineering knowledge and technical research 

skills to evaluate concepts and designs. Your responsibilities will 
involve determining the acceptability of patent protection. 
while meeting weekly performance goals. You must possess 
a BS or advanced degree in engineering or science. technical 
competence in the area for which you are hired, and strong 
oral and written communications skills to be successful. 

Examine your career possibilities. Our excellent benefits 
include enhanced federal salary rates. flextime sched
ules. paid overtime, health coverage, vacation and sick 
leave. law school tuition reimbursement and more. 
Visit www.USPTOcareers.gov to learn more about 
our exciting opportunities. US citizenship is required. 
Equal Opportunity Employer. Please visit our website at: 

www. USPTOcaree rs . gov 
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BY DANIEL CIRULNICK 

Designing a car to meet 
Formula One (Fl) regulations 
presents both a difficult and ex
pensive task. Major car manu
facturers (Ferrari, BMW, Toyota, 
Renault, Honda, and Mercedes) 
have spent up to 400 million dol
lars per year to design a success
fu I Fl ca r. Toyota, bein g relative
ly new and craving immediate 
success, is spending nearly half 
a million dollars this year. Not Figure 1 - View of a Fl car's front wing 

onl y d oes thi s tas k requi re massive 
amounts of ca pital, but it also requires a 
streamlined and effectively managed team 
of engineers. Design teams in recent years 
have swollen to 900 members. The design 

considerations these massive (in both re
sources and people) organiza tions must 
take into account each year are outlined 
in the following article. 

Aerodynamics 

Aerod yna mies is considered to be 
the most important part of the design, 
assuming a team's car is not short 150 hp, 
or has the suspension of a VW Beetle, or 
the rigidi ty of a Ca briolet. If a team lacks 
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in horsepower, even the best aerodynam
ics will not bridge the gap. Fortunately, for 
competition's sake, this problem has not 
occurred in the last few years. With aero

dynamics being as important as they are, 
we will first focus on the 'front wing,' the 
part of the car that first encounters on
coming airflow. 

The front wing serves to "push" 
the car into the ground. At only 100 MPH, 
one of these machines can "stick" to the 
ceiling. Poor design considerations could 
leave a Fl Formula One car traveling up
side down. A formula car is required to 
weigh a minimum of 600 kg at all times 
during a race weekend. Thus, at roughly 

100 mphMPH, a Fl car produces 
over 600 kg of downforce. The 
front wing introduces 30 percent 
of this downforce. The front 
wing, and other downforce pro
ducing elements on an Fl car 
(some includ e win g le ts, a 
diffuser, and a rear wing) a ll 
work similarly, and in turn, all 
work much like an upside
down airplane wing. 

The win gs fitted to 
these cars produce nega tive lift by in
ducing a lower pressure below the wing, 
which is created by higher-velocity airflow 
below the wing surface. (Conversely, an 
aircraft wing speeds up the air above the 

wing surface.) For those without a tech
nical background (i.e., those who have not 
taken fluid mechanics), it should be noted 
that an increase in velocity results in a 
pressure decrease. However, the nega tive 
Ji.ft comes at a cost. For any amount of lift 
ga ined , drag (a friction fo rce) also in
creases. The goal of any designer in the 
wind tunnel is to maximize negative lift 
while also minimizing drag. The grea ter 

Continued on next page 
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Co11ti1111erf fro /JI previous pnge 
the Lift-to-Drag ratio, the fas ter the lap 

timesratio, the fa ster the lap times a re. 

As a result of fa lling lap times, the 
ruling body for Fl (Formula One) has in

troduced a host of rule changes. ew rules 

for this year have raised the front wing 50 
mm in an effort to slow the cars down 

aro und corners. The higher the front w ing 

is from the road, the less efficient it can be. 

Because the front wing contributes a lmost 
a ll of its downward force to the front 

wheels, raising the front wing will reduce 
the amou nt of grip ava ilable for the front 

tires, and subseq uently necessitate a de

crease in corner speeds. 

Another rule change for this year 
brings the rear wing forward; this serves 

to move the rear wing into "d irtier" air. 

Airflow becomes turbulent as it trave ls 

a round the bodywork, and the closer the 
wi ng is to all this commotion, the less ef

fic ient it is. Almost all that has been cov

ered concerning front w ings also app lies 
to rear wings. The front and rear w ings 

are used to create downforce, and a lso to 

stabilize the ca r. With such highly-tuned 
nrnchines, dynamic weight balance is very 

important. If a front wing is producing 
much more downforce than the rear wing, 

the car will appear much heav ier to the 

front tires at high speeds. If such a con

dition exists, the driver will have a very 

difficult time making the rear of the car 

behave well. 

The final major aerodynamic 

Figure 2 - A typical diffuser used in Fl 

cnrs 

Figure 3 - Fermri Single Keel Front S11spe11sio11 

component is the diffuser. The air flowing 

through the diffuser exits through the rear 
of the ca r. Figu re 2 depicts a close-up of a 

diffuser exit, from the perspective below 

and behind a Ferrari. Although wings and 

diffusers work similarly, they are based 
under different concepts. Ad iffuser serves 

to eject a ir out from the underside of the 

car. This pulling action increases the velo

city of the air below the ca r, so that the 
more slowly moving air above the ca r will 

push the car into the ground. Diffusers, 

when working properly, ca n be extra

ordinarily im portant to the aerodynamics 
of a car. 

When Fl cars travel around the 

pit lanetrack, the they diffusers produce 
40 percent of the total downforce. When 

not working properly, these devices can 
befudd le even the mos t experienced 

drivers. 

If a driver believes he has a cer

tain grip level while taking a corner, he 

will take it at the highest speed possible 

assuming this level of grip. A common 

problem for the Jordan team (one of two 
non-manu facturer teams) last year was 

"diffuser stal l." While braking, their car 
pitched forward, as you mi ght notice 

when you see a car on the road braking 
moderatel y. This forward pitch lifts the 
rear of the car. If not designed properly, a 
diffuser will lose a very large percentage 
of its effectiveness if lifted a small amount 
(with the stiffness of Fl suspensions, this 

"s ma ll amount" is 1-2 

mm). When this happens 
a large amount of down

force is los t, and in turn, a 
large amount of grip is lost. 

If most of the 40 percent of 
a driver 's aerody nam ic 

grip is lost mid-corner, it is 

ve ry difficu lt to keep the 
car from twitchin g . Fo r 

those who fo llow Fl close

ly, you will remember how 

nervous the Jorda n ca r 

looked on track, and how 
often the ca r looked as if it was "hunting." 

However, when a ll aerodynamic 
components a re working in harmony, the 

result is a group of the fastest cars in the 
wor ld racing on twisting road courses. 

Grea t aerodynamics in Formula One is 
necessary, but not sufficient. Two other 

major components conh·ibute a top-tier Fl 

car. 

Mechanical Considerations 

The mechanical workings of a Fl 

car are just as detailed and difficult to op

timize as the aerodynamic factors. Sus

pension design, chassis ri gidity, center of 
grav ity, weight balance, and a host of other 

considerations must be made when de

signing a Fl car. 

Suspensio n d es ig n has bee n 
seemingly s tagnant the last few years. 

Double Wishbone A-Arm suspension has 

been the norm. The suspension arms have 

been made out of carbon fiber for several 

years; this ma teria I is extreme! y strong and 

light. Carbon fiber suspensions maintain 
little flexure, which is important for pre

dicting the response of the ca r as it travels 

over undulating wavy surfaces. The only 
des ign irn1ovation recently seen is the at
tachment of the lower A-arms to the chass

is. The majority of the grid has a "Single
keel" (see fi gure 3) suspension set up. (This 
is where the left and right lower wish
bones a ttac h a t the sa me point, im-

See Fon11uln 011e, pnge 8 
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Formula One 
Co11ti11 uerl fro m pnge 7 
mediately behind the front wing.) 

A few teams, including McLaren, 
Willia ms, and Sa uber have at least ex
perimented with a "Twin-keel" design (see 
Figure 4). This is where the left lower 
suspension arm and the right suspension 
arm a ttach at different points. Instead of 

a ttaching immedia tely behind the rear 
w ing, engineers move the suspension 
pick-up points are moved outward, open
ing up room for air to flow more freely 
over the front wing. While some teams 
have found that the aerodynamic benefits 
have outweighed the mechanical setbacks, 
others have not. Ferrari has stuck with the 
single-keel design, and has had consider
able success. A single keel allows for better 
front suspension geomeh·y, and it is also 
more rigid . As with most engineering 
disciplines, the b·ade off for some is too 
large, and for others the benefits seemingly 

~~ 
~~ 

Figure 4 - Sauber's Twin Keel Front Suspension 

outweigh the drawbacks. 
Weight balance has become a 

major concern for teams this year. As car
bon fiber has begun begun to dominate 
the makeup of a Formula One car, teams 
have been able to reduce the weight of the 
entire package to nearly 500 kg. 

As stated above, however, regu
lations require a car to be a minimum of 
600kg. The lighter a team can make the 

car, the more ballast it can place 

around the bottom of the car for 
stability. This not only brings 
the center of gravity down, but 
also allows for weight place
ment mobility depending on 
how the car is handling. 

These two weight con
siderations are very important 

for the handling of the car. As 
the center of gravity of the car 
is lowered, drivers experience 
less weight tran sfer during 

turns. This is important because as weight 
is transferred to a certain wheel (de
pending on which direction the car is 
turning, or accerating/ deccelerating) the 
loads on the other wheels change as well. 
This reduces the total amount of tire grip 
available, thus reducing the car 's abi lity 
to corner or accelerate. 

As for balancing the car, having 
Con tinued on next page 

• Environmental Consultant • Engineer 

• Accountant • Energy Asset Trader 

• Offshore Geologist • Financial Analyst 

These are just some of the career opportunities available at 
Dominion, one of the nation's largest producers of natural 
gas and electricity. 

Join our team. 
The excitement of change and the promise of growth. That's 
what you'll find in today's energy industry and in a career 
with Dominion. 

Apply online. 
Search for a position and submit your resume online at our 
Web site. 

Earn while you learn. 
Check out our co-op, intern and diver sity scholarship pro
grams at Dominion 's online Campus Connection. 

•• • • Dom1n1on Dominion, headquartered in Richmond, Va., is ranked by Fortune 
magazine a s one of the m ost admired companies in the country.• 
For more information on Dominion, visit www.dom.com. It all starts here. 

* 2004 Survey, "Most Admired Companies/ Fortune magazine Q 2005 Dominion 
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Co11 tinued from previous pnge 
almost 100 kg's of weight to move rear-ward can be a great help 

w he n twea king a ca rs t urnin g perfo rm ance, as well as 

accelera tion. Last year, Renault had light-rung quick starts. It was 

rumored that they had a novel la unch control mecha nism. 
Eventually, it was discovered the secret came out that not only 

did they have a trick clutch, but they placed 55 percent of the 

weight on the rear wheels (10 percent more than the other cars' 

averages). This helped them get off the starting line quickly 

because there was more grip ava ilable for accel-era tion. 

When optimizing these two design factors (aerodynamic 

and mechanical), cars may average a 140 MPH trip through 

twisting street circuits, obtaining a top speed of 220 MPH. Cars 

racing in this Formula are the fastest on both the road and street 

courses. There is a reason for their jaw-dropping performance -

massive amounts of money, large groups of talented engineers 

using the la test tools, the right materials and processes, and wind 

tunnels in operation 24 hours a day. 

Discovery 
Continued fro m pnge 7 

NASA recruits employees from all disciplines and talents, and they 

p os t current career opportunities on their website a t 

www.nasajobs.gov. 

According to Jacqui Goddard for news.scotsman.com, 

trips to the moon have now become a private operation. For about 

one-hundred million dollars you can fly to the moon on vacation 

through a joint venture with American Space Adventures. Instead 

of watching the sunrise on the Atlantic Ocean, travelers can watch 

the Earth Rise over the Sea of Tranquili ty. By 2008 you may even be 
able to book your trip at competitive rates on Expedia.com®. Busi

nessman Richard Branson created The Spaceship Com pany and 

partnered with Burt Rutan, the designer of Space Ship One, and 

they have joined the newest space race. 

Soon it may be more comm on to see Hokies in space as 

private trips become more common and affordable. But if science 

is still your love, NASA is still the best way to fly. 

Engineers ' Forum -

not just for engineers. 

Like stretch goals? 
So do we 

In the Al Career Track 
Program, you can expect 
high expectations. Four 
unique and diverse assignments 
that will challenge you. 
Leaming and experience that 
will elevate you. Don't worry -
we'll meet you halfway. 

Meet us at the Engineering Exp0 
on Tuesday, September 20th. 

ErlnWlndH 
770 Lynnhoven Parlcway 
Suire 120 
Virginia Beach, VA 23452 

ewindes@mbakercorp.com 

aker 
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Virginia Tech engineering ranks among top 151 
business in top 50 in undergraduate survey 

FROM STAFF R EPORTS 

Virginia Tech's College of Engi-

neering jumped to a ranking of 14th and 

a year ago to 14th this year, tied with the 

engineering colleges at Johns Hopkins 

University, Northwestern University, and 

neering college shares the rank of eighth 

with Texas A&M. Engineering college 

rankings are based solely on a peer survey 

the Pamplin College of Business 

retained its top50 ranking in U.S. 
News & World Report's "Ameri

ca's Best Colleges 2006" survey. 

"Our rank of 14th puts us squarely 
of deans and senior faculty at the 

more than 550 schools accredited 

Overall, Virginia Tech is 

ranked among the top 100 in the 

magazine's annual survey of the 

nation's underg rad uate pro

grams. 

The Vi rginia Tech Col

lege of Engineering, which trad

itionally is ranked by the survey 

among the finest engineering 

colleges in the nation. Virginia Tech 

will always be at the forefront of 
engineering education - attracting 

and graduating engineering students 
of unsurpassed skill. ,, 

- Dean Richard Benson 

by the Accreditation Board of 

Engineering and Technology. 

"I've never been one to 

get excited over sma 11 changes in 

the U.S. News & World Report 

rankings, but it was gratifying to 

see the five point jump for the 

Virginia Tech College of Engi

neering in the new rankings of 

undergraduate programs," said 

among the top 20 of all accredited engi

neering schools in the nation that offer 

doctorates, rose in the rankings from 19th 

Texas A&M University. 

Among engineering schools at 

public institutions, the Virginia Tech engi-

Richard Benson, who became dean of the 

college on Aug. 10. 

YOU'LL GO AS FAR AS YOUR 
AMBITION WILL TAKE YOU 

BOHLER ENGINEERING, PC , is a rapidly 
growing, multi disciplined Civil Engineering 
Consulting Firm specializing in servicing the 

East Coast. Our seven offices provide 
coverage from Maine to the Carolinas. 

Due to continued success and growth, we 
are seeking motivated individuals to 
supplement our staff in all locations. 

Please Visit www.bohlereng.com for 
more information! 

Interested parties should send resume 
and cover letter to Peter Schiller. Director 

of Staff Development and Recruiting, 
pschil ler@bohlereng.com 

Corporate Headquarters: 
776 Mountain Boulevard 

Watchung, NJ 07069 
908.668.8300 

Sterling, VA Office: 
22630 Davis Drive, Suite 200 

Sterling, VA 20164 
703.709.9500 
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John J. Kirlin inc. 

Mechanical Contractors 

Do you want a career ... notjust a job? 

See if you can make the grade! 

Visit our web site: 

www.johnjkirlin-inc.com 
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Continued from previous page 
"Our rank of 14th puts us squarely among the finest 

engineering colleges in the nation, and speaks to the notice 

we' re receiving for our innova tive work as educators," said 

Benson, formerly head of mechanica l and nuclear engineering 

at Pennsylvania State University. "This trend will continue. 

Virginia Tech will always be a t the fo refront of engineering 

educa tion - attracting and graduating engineering students 

of unsurpassed skill." 

Among undergraduate business programs, Virginia 

Tech's Pa mplin College of Business is ranked 40th overall 

a long w ith six other schools, and 24th among those at public 

universities. Last year, the college was 38th overa ll and 23rd 

among public institutions. 

The Pamplin college's overa ll ranking keeps it among 

the top 10 percent of the 458 U.S. undergraduate programs 
accredited by the Associa tion to Advance Collegia te Schools 

of Business International. The business rankings are solely 

based on a survey of dea ns and senior fac ulty a t schools 

accredited by the association . 

Among national universities, Virginia Tech stepped 

back one ranking slot fro m last yea r, now sharing the 78th 

slot with Baylor University, Clemson Unjversity, North Caro

lina Sta te University, St. Louis University, and the University 

of Colorado. Last year, Virginia Tech was one of seven univer

sities tied for the rank of 74th . 
All of the universities ranked in the top 20 this year 

are pri va tely funded schools, w ith the exception of the 

University of California-Berkeley. Among publicly funded 

universi ties, Virginia Tech is ranked 33rd along with Clemson, 

Colorado and North Carolina Sta te. 

" Virginia Tech is pleased to be ranked among the na

tion's top universities," said Larry Hi.ncker, associate vice pres

ident for university relations. "High performing students con

tinue to be attracted to our challenging academic environment. 

"Although w e improved on several U. S. News & 

World Report indicators of quality, the university dropped 

slightly in the rankings," Hincker sa id . "This speaks to the 

increasing competitiveness among colleges and universities 

and the need for continued publ ic and private support for 

our university." 

U. S. News & World Report bases the university rank

ings on data ga thered from a national survey of schools. The 

magazine uses a number of criteria, including peer assessment, 

re tention, faculty resources, student selectivity, financi al 
resources, gradua tio n ra tes a nd a lumni g iv ing. 
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There's a Place for You at Today's FBI. 
Opportunities in 

Professional Support 
You've chosen to explore one of the most important and rewarding 
careers anywhere. When you join the FB 1. you join the 
organization that plays a cent ral role in ensuring the safety of our 
country and every U.S. citizen. 

Whatever your background or experti se - whether you are a 
lawyer, chemist, administrative assistant, computer engineer. or fi le 
clerk - you can apply your skills in a support position at FBI 
headquarters in Washington, D.C. or in one of our 56+ field offices. 
Opportunities of particular interest include but are not limited to: 

•Intelligence Research Specialists • Intelligence Operations 
Specialists • Linguists • Computer Scientists/Specialists 

• Electronics Technicians 

Please apply on-line at: www.fbijobs.com Only those candidates 
determined to be best qualified will be contacted to proceed in the 

selection process. An equal opportunity employer. 
For additional employment opportunities with 

the FBI , please visit our website: 

www.fbijobs.com 
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Name: Brandy Cash 
Year: Junior; Major: Communication 
Answer: "Meeting new people" 

Name: Christi Krohn 
Year: Junior; Major: Biomedical Engineering 
Answer: "Meeting new people, making new friends, and going to 

more football games" 

Name: Erin Wallis 
Year: Sophomore; Major: Interior Design 
Answer: "Getting to know people and becoming more concentrated 

in my major" 

Name: Tatsuya Nakamura 
Year: Junior; Major: Mechanical Engineering 
Answer: "Trying to get a good internship this summer" 

Name: Drew Duncan 
Year: 2nd; Major: Architecture 
Answer: "Change in residence from Slusher Wing to New Residence 

Hall East, and that each year I get to focus in more on my major" 

Name: Allison Byrne and Mary O'Bryan 
Year: Freshmen (both); Major: University Studies and Food Science 
Answer: "Football games" 

Name: Mary Hatcher 
Year: 5th Year Senior; Major: Business Information Technology 
Answer: "GRADUATION!!!!" 
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Virginia Tech engineering students sweep 
international intelligent vehicle competition 

Members of tire Virginia Teclr Autonomous Vehicle Team display their competition-winning vehicles. Standing (I to r) are Jon Weekly, 

Jeremy Blodgett, Tony Jol111 so11, Nick Miller, Colin Todd, Andrew Bacha, Alfred Wicks, Sean Bai ty, David Eargle, Mike Avitabile and Brett 

Co 111 bar; kneeling are Jordan Felps and Bobby Mott with the team's vehicles Polaris, Gemini and ]ohnny-5. 

FROM STAFF R EPORTS 

The Virginia Tech Autonomous 

Vehicle Team swe pt the international 

Inte lligent Ground Vehicles Competition 

(ICVC), placing first, second and third and, 

winning eight out of nine event ca tegories, 

a long with $15,000 in prizes. The event took 

place June 1-13 in Traverse City, Mich. 

Dominating th e IGVC is be

coming a tradition for the Virginia Tech 

team, led by faculty adv isors Charles 
Reinholtz and Alfred Wicks, professors of 
mechanica l enginee ring (ME). In 2004 the 

team placed best overa ll , won six of njne 

ca tegories and was the only group from the 
U.S. to place in any category. The team also 
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won the competition in 2000 and 1998. 

Much of the design and build 

work for the three verucles entered in the 

2005 !GVC was performed under the gui

dance of ME graduate students Andrew 

Bacha of Reston, Va., Sean Baity of West

minster, Md.; and Brett Gombar of Mont

clair, Va. 

Several members of the team 

grad uated from Virginia Tech in May with 

bachelor's degrees in ME: 

Jeremy Blodgett of Scotia, N.Y.; 
David Eargle, Charlotte, N.C.; Jordan Felps, 

Moseley, Va.; Jake Greene, Arnold, Md.; 
Tony Johnson, Richmond, Va .; Nick Miller, 

Cockeysville, Md.; and Jon Weekley, Cin-

cinnati, Ohio. Mike Avitable of Chatham, 

N.J., earned his degree in electrical and 

computer engineering. 

The other tea m members a re 

returning ME seniors Bobby Mott of Ash

burn, Va.; David Oatley, Wasrungton, N.J.; 

Sylvia Rigsby, Mineral, Va.; and Colin Todd, 

Columbus, Ohio. 

The Virginia Tech team entered 

three of the 37 autonomous vehicles that 

competed in tills year's JGVC. 

Autonomous veh ides are 
equipped with computer, sensor and navi

ga tional technologies and programmed to 
maneuver without any human interven-

Continued on next page 
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ti on. Du ring the lGVC, vehi cles mu s t 

nav igate a course outlined by pain ted white 

lines, while maneuvering around construc

tion barrels and other obstacles. The ve

hicl es a lso mu st a uto nom o us ly 

input and commands vehjcle motion. The 

primary differe nces in vehicle operation arc 

the result of variations the Virginia Tech 

students implemented in the software. The 

power systems that use gasoline generators 

as well as ba tteries. 
"Our team has done well because 

we have grea t stu dents," Reinholtz said. 

"Also, the tea m has continuity. 

naviga te to a series of GPS (global 

p os iti o nin g sys te m) wayp o ints 

while avo iding numerous obsta

cles, including mesh fences. 

"Our team has done well because 
we have great students. It 's a 

great apprenticeship program, 

Sea n Ba ity, Bre tt Gomba r and 

Andrew Bacha started as under-

graduates and have stayed with 

the team as gradua te ad viso rs. 

Another exa mple is Mike Av ita-In addition, the entries are 

judged on design innova tions. 

The three Virg inia Tech 

vehicles - Geminj, Johnny-5 and 

Polaris - are equipped with navi

ga tional sensors, incl uding digita l 

ca meras to d e te rmine co urse 

boundaries, scanning laser range finders to 

identity obs tacles, g lo ba l posi-tioning 

systems (GPS) and digital compasses. 

The sensors on each vehicle are 

linked by Lab View software developed by 

Na tional Instr uments, the tea m's major 

ind us try sponsor. Lab View analyzes sensor 

where more experienced 
members teach the newer 

members." 
Professor Charles Reinholtz 

bile, who joined the tea m as a 

freshman - th.is year was ms fifth 

competition. lt's a grea t appren

ticeship p rogram, w here more 

experienced members teach the 

newer members." 

vehicles also have va ri a ti ons in bod y 

construction and power sources. 
Gemini, which placed firs t in a ll 

three eve nt ca tegories - n a v iga ti o n 

cha llen ge, a utonomo us cha llen ge a nd 

design - is powered solely by batte ries. 

Johnny-5 and Polaris have hybrid electric 

For more in formation about the 

Virginia Tech Autonomous Vehicle Team, 

please contact Dr. Charles Reinholtz at (540) 

231-7820 or email creinhol@vt.edu. 

The tea m's Web site is http:// 

www.av t.me.vt.edu/. 
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Dean Watford accepts one-year post 
with the National Science Foundation 

FROM S TAFF R EPO RTS 

Bev lee Wa tford , associate dean for 

academic affairs fo r Virginia Tech's College 

of Engineering, has accepted a temporary 

assignment fo r one year at the National Sci

ence Founda tion (NSF). She started in Au

gust. 

Wa tford w ill be serving as a Pro

gram Director in the Division of Under

grad uate Ed uca tion (DU E). 

Housed wi thin the Ed uca tion and 

Human Resources Directora te, DUE's cur

rent progra ms represent a comprehensive 

approach to strengthening science, technol

ogy, engineering, and math educa tion at 

two and four-year colleges and universities. 

Recently Virginia Tech was award-

ed a $2 rniJlion grant from DUE 

to prov ide academic support 

services to College of Engineer

ing students. Watford will be 

leading the proposal review 

and p rogram evaluation for a 

specified program within DUE. 

Mike Deisenroth, pro

fessor and assis tant depart

ment head of industrial and 

systems engineering at Virginia 

Tech, will be acting associate 
Watford 

dean for academic affairs while Watford is 

at NSF. 

Deisenroth will oversee all aca

demic undergraduate engineering pro

grams and students. 

)) Named one of the 

"Join me in congra tu

lating both of these individu

als on their new assignments," 

sa id Ed Henneke, an associate 

dean of the College of Engi

neering. 

Wa tford received her 

bachelor 's degree in mining 

eng ineerin g fro m Virg ini a 

Tech in 1981. She a lso earned 

her mas te r 's and Ph .D. de-

grees in industrial engineering 

and operations research at Virginia Tech in 

1983 and 1985, respectively. Her resea rch 

areas of interest are related to the recruit

ment and retention of engineering students, 

par ticularly under-represented students. 
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Work Institute and SHRM, 
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Precision Level and Pressure Instrumentation 
from Transducers to Systems for 

Environmental , Industrial and Aerospace 
Visit us on the web : 

www.Pressure!iystems.com 

On-line Transducer Store : 
www.LEVELandPRE55URE.com 
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Thole first female recipient of an 
endowed engineering professorship 

FROM STAFF REPORTS 

Karen A. Thole, Virginia Tech 

professor of mechanjca l engineering, 

is the first female recipient of an en

dowed engineering professorship a t 

the unjversity. Thole has received the 

William S. Cross Professorship in the 

College of Engineering, established in 

1984 by a generous gift from William 

S. Cross Jr., of Greensboro, N.C. 

Thole received her Ph.D. Thole 
from the University of Texas at Austin 

in 1992 and joined the Virginja Tech faculty in 1999. Thole's pri

mary areas of expertise are heat transfer and fluid mechanics 

specializing in turbulent boundary layers, convective heat trans

fer, and high freestream turbulence effects. 

Thole has published more than 80 peer-reviewed pa

pers with a number of these presentations given to international 

audiences, and has advised more than 25 graduate theses. She 

serves as an associate tech_nica l editor of the American Society of 

Mechanical Engineers' Journal of Hent Transfer. 
She received the National Science Foundation CAREER 

Award in 1996, wruch was directed at developing a better un

derstanding of turbine heat transfer and at teaching a lab course 

to first-year women engineering students. In 2004, Thole was 

selected to be a Fellow of the American Society of Mechanjcal 

Engineers and was inducted into the University of Texas a t Aus

tin Mechanical Engineering Distinguished Alumnj Academy. 

Thole is also one of the principal investigators on the 

Institutional Tran sformation Award from the National Science 

Foundation's Advance Program. The Advance Program is aimed 

at increasing the participation and advancement of women in 

academic science and engineering careers. Thole is an Advance VT 

professor of mechanica l engineering at Virginia Tech. 

During the past several years, Thole has developed a 

number of unique testing facilities directed towards gas turbine 

heat transfer issues including a combustor simulator that repli

cates the flow field effects relevant to those entering the turbine 

section of an engine. Resulting from this work, the Air Force Re

search Lab requested her to duplicate this capability in their multi

million dollar turbine research facility. 

She is the chair of the Academic Advisory Board of the 
U.S. Department of Energy's Unjversity Turbine Systems Re

search Program. Her two patents for a fi llet design, developed 

to reduce heat tran sfer at the leading edge of turbine airfoils, are 

now being incorporated into the most recent turbine design. 

Thole has been solely responsible for a ttracting fund

ing of more than $5 million from such agencies as the Depart

ment of Energy, U.S. Air Force, Pratt & Whih1ey, Modine Manu

facturing, and Siemens-Westinghouse. 

Engineers' Forum. 
Not just for engineers. 
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No one told you the hardest part of being an 
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Virginia Tech professor wins 
NSF outstanding advisor award 

FROM S TAFF R EPORTS 

The ational Science Founda tion 

(NSF) presented the O uts tanding Long

Term Faculty Adv isor Award to Virginia 

Tech mechanical engineering professor 

Douglas clson during the Cha ll enge X 

2005 Competition a t Genera ls Motor's 

Milford Proving Ground s near Detroit, 

Mich., this su mmer. 

elson is the founding adv isor of 

Vi rg ini a Tec h's Hybrid Electric Ve hicle 

Tm m (HEVT), wh ich has participated since 

1994 in national al ternative-fuel, student

designed veh icle competitions sponsored 

by the U.S. Department of Energy (DoE) 

and U.S. automakers. Nelson's award from 

SF includes a $'15,000 grant to help fund 

undergraduate participation at Virginia 

Tech in the Cha llenge X competi tion. 

Under e lson's guida nce, the 

1 IEVT won a number of awa rd s while 

participating in the previous FutureCar and 

Futu reTruck cha ll enges. During those 

competitions, Nelson and his student teams 

crea ted the world's first student-designed 

fuel-cell-powered car and spo rts utility 

vehicle (SUV). 

Cha llenge X, sponsored by DoE 
and Genera l Motors, is a three-year com- Doug Nelson, the founding advisor of the Hybrid Electricn / Vehicle Ten111 nt Virgi 11in Tech, 

petition a imed at encouraging university wns 11 n111ed the Outstanding Long-Term Advisor by the Nntionnl Scie11ce Fo1111rlntio11. 

students to develop designs and technology 

for the next generation of energy-efficient, 

low-emissions vehicles. During the recent 

event, the 17 uni versity tea ms in Challenge 

X presented the des igns they crea ted over 

the past academic yea r. Soon each team will 

receive a C M Eq uinox SUV to modify ac

cord ing to those designs. 

elson and the Virgi nia Tech team 

will re-engineer their Equinox into a hybrid 
SUV powered by electric motors and an 

engine fueled primarily by ethanol. During 

the design presentation competition, the 

1-1 EVT won a $3,000 cash prize for placing 
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fourth overall among the 17 teams and a 

$2,000 prize for placing second in the best 

written reports category. 

" We received keys to our Equinox 

during the event," Nelson said. "We expect 

the SUV will be delivered by GM by the 

end of June, so we can begin the vehicle 

design integration and testing phase for the 

second yea r of Challenge X." 
Nelson, who jo ined the Virginia 

Tech faculty in 1986, is director of the Center 

for Automotive Fuel Cell Systems, a DoE 

Graduate Automotive Technology Educa-

tion center. 

In 1996 the Society of Automotive 

Engineers presented Nelson with the Ralph 

R. Teetor Educationa l Award in recognition 

of his outstand ing conh·ibutions as one of 

the nation's top engineering educa tors in 

the field of automotive technology. Jn 1998 

he received the SF FutureCar Cha llenge 

Faculty Adv isor of the Year Award . 
Nelson ea rned his bachelor 's and 

master 's degrees in mechanica l engineering 

at Virginia Tech and his Ph.D. a t Arizona 

State University. 
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Virginia Tech 
I 

engineer 
investigates 
enzyme link 

to neurological 
disease 
FROM STAFF R EPORTS 

Several neurologically based afflic

tions, such as Huntington's, Parkinson's, 

and Alzheimer diseases, have been cor
related to a higher than normal presence of 

a specific type of enzymes, called transglu

taminases (TGase) in the human body. 

TGases, whose fun ction is to catalyze cova

lent bonds among proteins, are commonly 

found in several different human tissues. 

In the presence of unusually high 

levels of these enzymes, some proteins tend 

to form denser clusters than normal in vivo. 

If the aggregates grow in size, it can lead to 

a build-up of insoluble plaques that can 

block neurovascular transport and cause 

neural cell death. 

" If higher TGase concentrations in 

cerebrospinal fluid and in the brain lead to 

protein agglomeration, then their inhibition 

could reduce symptoms, delay the onset of 

agglomeration, and main tain viable neural 

cell health extending the quality of life for 

those affl icted," hypothesizes Brian Love, 
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Virginia Tech's Colleges of Engineering and Wake Forest University's School of Medicine 

have es tablished a pioneering joint venture, the School of Biomedicnl Engineering and 

Sciences (SBES). This educational and research collaboration between a high-quality 
engineering program and an equally well-regarded medicnl school represents both a unique 

model and a powerful combination of resources. Pictured above is a tissue engineering 

laboratory in the College of Engineering. 

a professor of materials science and engi

neering (MSE) at Virginia Tech. 

Love, who focuses his research on 

tissue and cell engineering, and Elena Fer

nandez Burguera, a post-doctoral research 

associate, are evaluating specific therapies 

to figh t the abnormaJJy high TGase binding. 

Based upon the prior work of several others 

who are conducting clinical trials, Love a11d 

Burguera are developing an in vitro model 

Go Hokies! 

c 
Onan 

Cummins Atlantic Inc. 
Sales, Parts, & Service 

Diesel Engines & 
Power Generators 
Tel: 540-966-3169 

www.cumminsatlantic.com 

to evaluate the ability of severa l inhibitors 

to block protein aggregation by TGases. 

Again, based on the work of other 

scientists, "several compounds show some 

positive effects," Love says. These include 

crea tine, cystamine hydrochloride, and a 

few others. "The development of an inhibi

tion protocol may help test the efficacy of 

other inhibitors as well," the engineer adds. 

See Enzymes, page 23 
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Penn State adminstrator becomes 
Virginia Tech's Dean of Engineering 

FROM S TAFF R EPORTS 

Richard C. Benson became Vir

gin ia Tech's new dean of the College of 

Engineering on Aug.10. Benson came from 

Penn State University where he headed its 

Depa rtment of Mechanica l and Nuclear 

Engineering .. 

"Dick is an outstanding candidate 

fro m a pool of outstanding engineering 

educators and brings an impressive record 

of accomplishment from Penn State and the 

University of Rochester. I am exceedingly 

pleased to find in Dick the leadership quali

ties and vision to lead our college. I know 

that he will work well with all components 

of the university to advance the college and 

the university strategic goals," said Mark 

McNamee, University Provost. 

Says Benson of his decision, "I've 

long been aware of the university's excellent 

reputation ... This college has so many assets 

including top-rate curricula, internationally 

recogni zed resea rch programs, and 

tremend ous d e pth a nd breadth of the 

faculty, that 1 am confident we can achieve 

our goa ls of grea ter national prominence 

and impact." 

Prior to being named department 

head at Penn State in 1995 he was at the 

University of Rochester, where he served as 

cha ir of the Department of Mechanica l 

Engineering and prior to that was associate 

Bowman 
CONSULTING 

Design Your Future . . . 

Engineering 
Planning 
Surveying 
Environmental Sciences 
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Benson 

dean for graduate studies in the university's 

College of Engineering and Applied Science. 

Benson's research at the University 

of Rochester was primarily focused on the 

mechanics of highly flexible structures. He 

and his advisees modeled magnetic disks 

and tapes, paper sheets, soft contact lenses, 

photographic film and other easily de

formed structures. He has twice been hon

ored by the American Society of Mechanical 

Engineers (ASME). In 1984 he received 

ASME Henry Hess Award, which honors a 

research publication by a young author. He 

became a fellow of ASME in 1998. 

www.bowmanconsulting.com 

Benson's teaching interests are in 

structural mechanics, design, and applied 

mathematics. In 1981 he was honored as the 

top teacher in the College of Engineering 

and Applied Science at the University of 

Rochester. 

Prior to beginning his university 

career, he spent three years with the Xerox 

Corporation as a technical specialist and 

project manager specializing in the behavior 

of paper and paper transport devices. 

Benson holds a Bachelor of Science 

in Engineering degree in aerospace and 

mechanical science from Princeton Uni

versity, a Master of Science degree in mech

anical engineering from the University of 
Virginia, and a Ph.D. in mechanical en

gineering from the University of California, 

Berkeley. He is slated to begin his duties in 

Blacksburg August 10. 

One that offers challenging career 
growth and a proven track record? 
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Excerpts from Dean Benson/ s 
open letter to f acuity 

Below are excerpts of Dean Benson's opening letter to faculty, dated Aug. 

10, 2005: 

" ... Our inspiration, our reason for being, is of course our students. Each 

year some of the finest minds in the country come here to challenge us, to demand 

the very best from us in the classroom and in the laboratory. They invigorate us. 

Our students will always come first, above all else. 

This is a time of increased demand for highly skilled engineers and 

scientists, and we are well positioned to meet that need. Virginia Tech is renowned 

for producing many of the nation's most accomplished engineers - young men 

and women train ed in the 

"Virginia Tech is renowned for 
producing many of the nation 's 
most accomplished engineers 

- young men and women 
trained in the fundamentals, 

adept in the 'hands on ' aspects 
of our craft, diverse in their 

backgrounds, and possessed of 
strong leadership abilities. " 

- Dean Richard Benson 

fundamentals , adept in the 

"hands on" aspects of our craft, 

diverse in their backgrounds, 

and possessed of strong leader

ship abilities. For our sake and 

our nation's sake this adherence 

to our Land Grant tradition 

won't change. 

... Jn the last few weeks 

I have been able to secure the 

unjversity's commitment to be

gin construction of the Advanced 

Materials Characterization Facil-

ity (AMCF) in the Corporate 

Research Center .... Beca use the AMCF will be built at the Corporate Resea rch Center 

it can be completed more quickly and we expect to take occupancy by the end of 

2006 or early 2007 ... Furthermore, the new building in the Corporate Research Center 

will accommodate the AMCF and provide an additional 15,000 square feet of new 

space for other critical research needs in the College of Engineering. 

... Regarding the timetable on (the institute for Critical Technology and 

Applied Science) ICTAS-1, lam happy to report that the re-design is nearly complete 

and the strategy that the university has employed will result in 98,000 square feet of 

new space in the engineering quad. This is over and above the 30,000 square feet 

that will be constructed at the Corporate Research Center. Construction of ICTAS-1 

will begin early next year with occupancy slated for late fall 2007. 

Another piece of good news is that we are moving forward on the 77,000 

square foot lCTAS-ll Building. This building will support our efforts in 

bioengineering, biomaterials, bio-nanotech.nology, communications technology and 
sensor technology. lCTAS-II is currently under review by the Virginja Department 

of Planning and Budget and we are optimistic that approval will be received in the 

2006 session of the General Assembly. Occupancy should occur in late 2009 or early 

2010. ... 

Among other recent developments, we are collaborating with the Vice 
See Benson, page 22 

McDONOUGH BOLYARD PECK 
CONS TR UCT ION ENG I NEER I NG 

Excellent Professional Opportunities 
for Inspectors, Civil Engineers, 

Mechanical Engineers, Electrical 
Engineers, & Architects interested 

in Construction Management. 

SERV I CES 
• C.•11-1 rn,·1 io11 ,\ l111111s1·111c111 

• Co11-trnclio11 Clai111.' A1111/y'i.' 
• Rc,idl'llt E11si11ccri11s 
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Send Res ume to: 
Attn: I lurndn Re..,ource~ 
H3 15 Lel' Highway. =400 
Fairfax, VA 22031 
Fax - (703) 245-5993 
empl(lyment<u mbpce.com 
FEO/ AAE 

Branch locations 
Fairfo,, VA 
William>burg, VA 
Raleigh, NC 
Roanoke, VA 
Columbia, \10 
Atlanta, GA 

"Human eneroy is the primary resource of the 
oroanization. Tapping into it . unlea1hing il,f ocu1ing it, 

perpetuating it - thm form the cornmtone of the future." 
And Corning. commitced ID the future, and a recognized 
world leader in technology - provides a conrinuing 
opportunity for human energy to achieve its maximum 
pocential - in an environment thac nurtures talenc, creativity 
and ambition. 

Whecher your incerest is in science & cechnology. worldwide 
telecommunications and information display markets. 
technically advanced scientific and life science produces . 
chere is a life-time of opportunity for you at Corning. 

If you're interested in making a long- term concribucion · if 
you're interested in helping co define and shape the fucure -
we invite you co join the Corning Team! 

CORNING 
www.corntng.com 
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Corn1n lncor orutd. (orn1n . Hnf York 14831 

Engineers ' Forum • September 2005 • 21 



feature 

Benson 
Continued from page 21 
President for Information Technology on the transition of 

System X into a production computing environment to support 

the research community. It is hard to imagine that we can 

surpass the justifiable accla im that came w ith the creation of 

System X, but with this supercomputer readily available to 

the Virginia Tech research community we will also become 

celebrated for research backed by simulations of stunillng 

com plexity and depth. 

We have made good progress this summer on the 

establishment of a School of Construction, which will uillfy 
and magnify efforts by facu lty in two colleges: the CAUS 

Department of Building Construction, and the COE Vecellio 

Construction Engineering and Management Program in the 

Department of Civil and Environmental Engineering. Pending 

the acq uisition of fo und ing endowments and a successful 

governance review we will have the nation's preriller program 

for construction education, research and outreach. 

O ur research productivity continues to rise in all 

metrics. The recent release of the National Science Foundation 

TAKEN STOCK 
OF YOUR 
CAREER 
POTENTIAL? 

rankings of research productivity showed Virginja Tech moving 

up from 14th to 13th in engineering-related expenditures. New 

awards continue to climb at a double-digit rate, up 14 per cent 

last year. 

Indicative of this growth has been the performance 

by the School of Biomedical Engineering and Science. The 

biomedical award s received by the school' s faculty have 

increased by $1 rillllion in each of the last three years. This was 

one of the imtial progra ms of ICTAS and it is par ticularly 

satisfying to see the results of this major initiative bearing fruit. 

The future productivity also looks bright as the value of new 

proposals subrilltted by the College was up 37 per cent in 2005. 

These are just a few examples of the ca use of my 

optirillsm for the Virginia Tech College of Engineering. (A very 

few examples; apologies for the many other accomplishments 

that I could have cited, but didn't.) I commend my predecessor, 

Hassan Aref, and all members of the College of Engineering 

for building and sustaining such excellence during a time when 

financial stringency forced many colleges and universities in 

our nation to make deep cuts and retrenchments .... " 

Associate EnQineers - (Various D isciplines) - Do you need blue chip marketabili ty and mo bi lity t o achieve your career goals in the 
knowledge economy? Will you have the opportunity to leverage your skills into a successfu l career move? 

You will at CSC. W e are seeking ta lented individuals with a Bachelor's degree in a techincal d iscipline, who are ready to put their talent to work on exciting 
projects in cutting-edge technology in the defense industry. At CSC, we invest in our largest asset -our people. W e provide the resources, training and 
opportunities you'll need to grow your intellectual capital. Ours is a learning environment w here your colleagues fro m around the world share their stock of 
knowledge and best practices driving business innovation as well as your success. 

As a leading provider o f technology services fo r clients worldwide, CSC commits to excellence in our cl ient relationships, marketplace performance.products and 
services. A globa l $10 billion company, we promote a cult ure of co llaboration, innovation and entrepreneuria l spirit in a friendly, collegial atmosphere. 

Compound your career equity with CSC.You'll see that our investment in our people pays substant ial dividends; we offer competitive sa laries, excellent benefits, 
ongoing training, and opportunity for professional growth and development. Please forward your resume to: Email: federalse ctor@csc.com referencing 
Pette natti in the subject line. Fax: (703) 876-1090. Or ca ll C raig Pettenatti at (703) 876-1045 fo r more information. http://careers.csc .com ,.,.,.Goah d • 1· . "' 
'--''- ea ,were 1sten1ng. 

CO N SULT IN G SYSTE MS I NTEGR A TION 
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Enzymes 
Continued from page 19 

They are looking at the enzymatic 

binding of protein-bound polys tyrene 

particles as models. Groups of particles are 

dispersed in ca lcium-rich aq ueous solu

tions containing TGases. Once mixed, the 

particle binding begins. The bigger agglom

era tes attempt to settle out of the solution, 

and Love and Burguera track particle sedi

mentation. 

based on key concepts in transport phe

nomena. It has been used to gauge how 

other complex fluids, such as paints and 

sealants, are dispersed . Now Love and Bur

guera are resolving when protein coa ted 

particles are effectively dispersed in vitro 

and under what conditions that they are un

stable enough to agglomerate. 

The tracking method, called Z-axis 

Tra ns lat in g Laser Light Sca tte rin g 

(ZATLLS), is unique to Virginia Tech and 

They track in situ sedimentation 

of protein-coated particles exposed to trans

glutaminase, both in the presence of and 

without transglutarninase inhibitors. "We 

ENGINEERS' FORUM 
OF VIRGINIA TECH 

... the university's student-run engineering 
magazine, published four times per academic year. 

Develop valuable 
professional skills in fields such as writing , business, and 

graphics, with a national ly recogn ized and award winning student publication 

Englneers'.!.!'.'.u.!'l ... --
The Engineer's Fonun is not only 
for Engineers '. Our organization 
requires a ltighly interdisciplinary 
and integrated statT, with students 
from all across the academic 
board. 
As for 1.he writing. engineers are 
notoriously horrible at it. but the 
Engineers ' Forum gives those few 
engineers wilh writing talent a 
chru1ce to illustrate I.heir skills 1.0 
potential future employers. No 
matter \vhat your fi.lture plans are. 
any career you wish to Lhrive in 
will require an effective means of 
wriuen communication. 

"Ability is of little account without opportunity" 

- Napoleon Bonaparte 

Positions open : 
• Graphics Edito r/Phot ograp hy 

• Business Manager 

• Layout Editor 

• Distribution Manager 

• Writer 

• Copy Editor 

Regardless o f tJ1e kind o f work you want to do after you graduate. 
whe11ler it is designing layouts for Cosmo. mru1aging advenise
mcnts for Newsweek. or pursuing jotu1rnlism. the Engineers ' 
Fonun is a great inlroduclion to lhc enviromncnf of a professional 
publication. 

The Engineers' Forum 

Please email us with your interests ...... 

223 Fcmoycr Hill 
VirginiaTe<:h 

Blacksburg. VA 24061 

forum@vt.edu 
(540) 231 - 7738 

http ://tbox. vt. edulengtforum 

can use ZATLLS to resolve whether inhibi

tors prevent agglomera ti on of protein 

coated particles by TGase if the inhibitors 

lower the particle sedimentation velocity," 

Love says. "Our goal is to find the safest 

and most effective inhibitors that prevent 

the agg lomeration-based cross-linking 

fou nd throughout these neurological dis

orders." 

This work is funded by the Com

mon weal th Health Research Board. 

Love is a participating member in 

the School of Biomedical Engineering and 

Science (SBES), a joint venture between Vir

ginia Tech' s College of Engineering and the 

Wake Forest University School of Medicine. 

SBES is the partnership of the two eminent 

ed uca tional institutions. 

Virginia Tech's highly acclaimed 

engineering college has long been the uni

versity's educationa l centerpiece. Since 

1987, when U.S. News&World Report started 

ranking the top undergraduate engineering 

program, and later, the graduate schools, 

Virginia Tech's College of Engineering has 

cons isten tl y appeared in the magazine's 

listings. And, today, the National Science 

Foundation lists the College among the top 

15 for research expenditures. 

Wake Forest Uni ve rsity Baptis t 

Medical Center gained nearly $10 million 

in funding from the Na tiona l Institu tes of 

Health (NIH) for the fi sca l yea r that ended 

on Sept. 30, 2004, reaching $114,768,124 and 

ranking 36th overall among 125 American 

med ical schools. 

Engineers' 
Forum. 

Looks great 
,, 

on a resume. 
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op1n1on 
• 

Now is the time to jump 
on the R&D bandwagon! 

by Enoch Dames 

Everyone know s that as time pro

gresses, it becomes increasingly competitive to 

get into a good university. For instance, entrance 

SAT sco res and overall GPAs of incoming 

freshmen increase each yea r. IJ1 general, many 

professional a nd acade mic aspects of life 

become more competitive with time. Subse

quently, you should expect the "undergraduate 

academic market" to become more competitive 

with time, and it has. But, just as one can learn 

how to take the SATs or GR Es and do well, one 

can lea rn how to make the most effective time 

of their undergradu ate ca reer for the purposes 

of reaching whatever goa l(s) you may have. 

There always exist certain measures 

that can be taken that will make reaching your 

goal easier. No, it's not chea ting the system; it's 

developing the skills to most effectively orches

trate the tasks leading to your goals. Competi

ti veness after graduation is composed of aca

demic record, a well developed resume, and 

recommendations. Along with that, for most fu

ture researchers, comes a I ist of publications you 

may have completed along your undergraduate 

path. Every time you do conduct research or 

take par t in a design project, written reports at 

the end of you r term (w hether or not you have 

reached your goals or completed the project) 

arc also beneficial to your resume. Do not under

mine the im portance of getting your hands wet 

ea rl y. If it's research you want to try out, get 

some ex perience before the end of your second 

year. lf you rea lly want some dirty engineering 

hands-on work (and I' m not talking about re

quired labs), then offer your services to a design 

team; there are al l kinds of team projects going 

on, most of which take part in yearly competi

tions. 
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It is not just the students who need to 

step up and become fiercely active in aspects of 

research and design, but the university as a 

whole also needs to do its part. A more collabor

ative effort between the different schools, re

search centers, and majors needs to be taken. 

More specifically, opportunities to display 

posters and give presentations such as the 

newly formed Symposium for Undergraduate 

Research in Engineering, or the Virginia Tech 

Undergraduate Research and Potential Grad

uate Student Conference should be advertised 

on the primary Virginia Tech Research website. 

Sim ilarly, the University should make it as easy 

as possible for students to go online and sift 

through the various student design teams, and 

across all engineering majors. I am not stating 

that our university has not already done a great 

job in th.is respect, but it can do better. Increased 

collabora tion will help one of Virginia Tech's 

main goals: to become one of the top research 

institutions in the country by the year 2010. 

As a student, the best thing you can 

do is to go to your J~partrnent' s website, find 

the list of faculty, and search through each of 

their research interests. Most faculty members 

have vested interests in making sure their 

students turn out with five golden stars, so 

finding research within your department is 

usually the best place to start if it is your first 

time. Nevertheless, don'tfeel limited to research 

potentials with.in your own major; engineering 

resea rch today is becoming increasingly inter

disciplinary. Email a professor whose research 

interests you. 

If you happen to find a professor 

who's office is crammed with textbooks you just 

can' t get your head out of (yes, I might be taking 

it too far here), then there's no harm in staying 

in his lab for as long as you like, or unti l he kicks 

you out; this way you have an opportunity to 

make a significant contribution to the project 

underway, and maybe even get a couple solid 

journal papers under your belt before you 

graduate. Of course, another approach is to 

discover different possibilities first-hand . Have 

you no idea what you want to do after you 

graduate? Try single-semester research appoint

ments, or become part of an engineering design 

team for a while. You should be able to find 

something you like, and better yet, you may 

discover that you've got an uncanny talent for 

something like fluid s transport or computer 

modeling. 

The Office of the Vice President for Research 

- www.research.vt.edu 

This is a good place to search through research 

centers by topic, and the website probably 

includes every center at Virginia Tech 

The Virginia Tech Expertise Database 

WWW.research. vt.edu/vted 

This database " is designed to give business, 

industry, government, and media repre

sentatives access to the expertise infor

mation of participating Virginia Tec h 

faculty members." However, this database 

also serves as an excellent tool for finding 

a faculty member whose research interests 

you . 

The Institute for Critical Technology and 

Applied Science - www.ictas.vt.edu 

This is a fairly new institute, but if you work 

your way to the resea rch section, then to 

the list of different institutes, centers, and 

labs, you will find a battery of different 

potential places to investigate. 
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